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“GIVE ME A QUART OF OIL” 

Blind Luck — or Science. Choose I 


P>Y SAYING <*Givc me a quart of 
^ oil’* you may accidentally get cor- 
rect lubrication, liut you are taking a 
long chance 

If you arc one ol the many who know 
the satislaction ot using Gargoyle Mo- 
hiloil we advise you to avoid this care- 
less request 

Your best insurance of engine results 
IN to ask lor Gargoyle Mobiloii, being 


particular to specify the correct grade 
for your car. 

The careless request» ‘*Givc me a 
quart of oil” means: 

**Ohy I don’t care who made the oil. 

“I don’t care how much carbon I get. 
don’t mind overheating, rapid de- 
preciation, noise or repair bills.” 

You are matching blind luck against 
lubncation science. 


Why comet btkneaiwn t$ 
Jeadedty cheaper 
During this 'icr) dav^ mechanics 
arc buKV repairing thousands ot 
automobile engines. They are 
t leaning out carbon, htting in 
new piston riiigi, putting in new 
bearings, n. grinding i%orn cilin- 
ders 

fi hast jo^ c *J tA/id repairs 
wtPf avtfi/r MMfSary Sy had 
cathn^hf th M kapkaxard — 
mt a yaari tf mi " 


Not a gasoline by-product 

Nine out of ten lubncstiiig oJs 
on the market are siroiflv by- 
products in the manufacture of 
gasoline Gargoyle Mobiloil is 
H9i a by-product 

It IS produced by lubrication 
specmlisu who are recognized 

Glassy 


the woriA over at leaden in luhn* 
citing pnctice. Gargoyle Mobil> 
oil It manufactared from crude 
oil. choaen for their MneMng 
qualima — not for their gaaohne 
content They aie mani^wtund 
by proceaaet detigned to bring 
out the highcet SuSntshtig vnluc 
— not thergreatett galloliaM of 
gaaolme. 

Thu la pne of the etaenS^^ 
w aio ni for thh auhefiorinp of 
Gaifoyk MeMM 
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When Our Impressions Fall Short 

M ost of u> thmk of China in terms of the age-old civilization which built mas- 
sive walls to keep out the Tartar tribes several thousand years ago — and we 
picture their present-day famines and untoward progress due to the walled-in ignor- 
ance of the Chinese race 

Yet today the student of the world finds the largest steam locomotive outside of the 
United States operating, not on the far-famed railway systems of England and Ger- 
many, but on tracks built in the shadow of China’s great wall This giant locomo- 
tive, pictured above, went forward from the manufacturers in Schenectady for the 
Pekmg-Suiyain Railway as part of a great modem equipment worthy of any of our 
prided American Systems 

In these days, rich in world developments, the facts are all-important; we cannot 
depend on our impressions in the long run 


The Eyes of Scientific American on the W orid 

T his anuusing story of rsilroAd progress in pubhcstion Improvements uill follow, and the 
China which will appear in the February issue man or woman who \iould keep posted oil the 


of Scientific Amriiican, shows how the eyes of^ 
this magarme search not alone the conSnea of our 
own activities, but into the corners of the world 
for new and interesting developments. The Scibn- 
Tinc American can well be called the world- 
rendeevous where saentists, engineers, manufac- 
tumn and butincas men of the world meet on com- 
mon ground — and the man in the street has the 
columns of Scientific Ambucan for plam-Engliah 
record of their dangs. 

The Scientific American has changed to a 
monthly, and you have herewith the third issue of 
the magaxine in its new cloak. \ou have seen in 
the initial number the greater editorial ponibditics 
of one nigged issue published monthly, you have 
seen the second issue improve on the Snt, and in 
tbit, the third issue, you will find an even greater 


every-day events of importance in the induatnal and 
technical life of our country cannot afford to be 
without the SciBNTinc American 

To injsa an i»ue of Scientific American is to lose 
the practical benefits of the month's developments — 
it means a gap in the educational value of this 
journal , to avoid whuh wc invite your subscription 
'fhe coupon below is for your convenience, please 
fill out and mail today 

A greater Scuntiiic American today— but the 
cost to you nou' is only $4 a year as compared with 
$6 formerly Start the year 1922 with a subscription 
for the Scientific American , and what better 
present is there for your fnend than the year's su1> 
senprion to thu great journal with a thousand inter- 
esting applications to cvery-day problems? 


SCIENTIFIC AMERICAN 

MUNN A CO. 

mOUTORIH VUItODHS 233 BROADWAY. NEW YORK, N. Y. 
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The hoeniy^hofae^pawef inJoc U on motor wdh 
end cap wnapti Aoioktg Ac mff-aUgning 
ball bearing Noie that the ball bearings are 
oontoMeJ wUNn simply oonstmdeJ hairing 
head bad^ wMh libeml hibHoavi chambers^ 
which ere sealed on both sides by end cape. 
These end caps are fitted dose to the motor 
shaft €tnd are practtcallp proof ageynsi leakage 
of lubricant, as wellas the intrusion ef moists 
ure, dust, lOU, grit and other Jbreignsidfstanoee 
from withouL 


Tho use of ball bearings in electrical machines— 


hM been a qpntinacma growth and it fast 
coming to bo considered vital to the best 
mechniical practico tn the design of electri- 
cal maddnery. So marked is this fact that 
today the leading tn an q fa cturem of electrical 
machinery have a standard line of ball 
bearing motors. 

Self-aligning ball bearings marked BK^ 
are particularly adapted for motor uses and 
are so nearly Irictlonleaa that wear ia prac- 


tically eliminated* This insures perfect 
rotor alignment almost indefinitely with a 
constant high efildency sir gap for msximiim 
motor life. And bscaaaeth^arewear-fres» 
the bearings run cool and require s mini- 
mum of lubrication and attention. 

The engineering eiqierience of our organisa- 
tion is St your diapossL You are urged to 
submit your bearing problems to us for 
careful ^ inspsrtial ooosiderstloo. 


The Ska3ref Ball Bearing Ca 

Sap mluJ iitthm Rm q tmt ofthmSto c k h oUmm ly 

GICP*Indttstrie8» Inc. 

165 Broadway, Now York CHy 
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Fiction 


Friction, from the bcfcinning of time, hai oontroUed man’s 
progress, either as a fnend or as an enemy. 

Earhest evidence of the friendly use of fnction wee the rubbing 
of the hands and body to keep warm and finally the rubbmg 
of a pointed stick to start a hre But fncticm, like the fire 
which it starts, is, in many ways, man’s formidaUe enemy. 

In the operation of machmery and in the development of all 
automotive vehicles, fnction must be held absolutely under 
man’s control, or else, the mechamcal power which has carried 
man from savagery to his present high estate, would be so 
wasted as to hold progress and development at a standstill. 

Without anti-friction beanngs (as they arc called) machineiy 
in general would have remained as in great-grandfather's 
day No railroads would streak across the land— 'no motor 
cars — no trucks — not even power-dnven boats could ply. 

In this battle, against “enemy’* fnction, human inventive 
genius has progrwMed rapidly from the early cumbersome 
types of soft, slippery metal collars which enarded axles and 
shafts— through vanous applications of balls and rdlers— to 
the tapered roller bearing m today, as typified in the product 
of the Timken Rdler Brnnog Company 


Ithas p ro gres s e d from those early luiisanccs that rcqoirsd greas- 
ing or oiling every few hours to the Timken Tapered Rollsr 
Branng of today that requires attsntion as infrequenriy as 
every year or two 

Here we have a hght, compact, and sdf-contained device that 
IS fnction’s absolute master. For not only do Timken Tiqiared 
Roller Beanngs bold frictioa to a ne^^m minimnm— 

But in so enabling wheels and shafts to revolve at frightful 
q>eeds with ease a^ safety— 

Timken Tapered Roller Bearings, at the same rime, carry all 
the loads mat may be thrust upon them regardlem of the 
direction from whiw these loads may come. No matter how, 
nor where, nor when that shock ot load m applied— 

Your Timken T^iered Roller Bearings test snugly m their 
vanous housings, absorbing or deflecting those blows— 

The while your morive power is being ddtvered through these 
bearings, without Intermprion, to the driving iriieds. 

And finally, when that wear whidi mmst follow all motion 
becomes apparent,— a simple adjustment and your TImkens 
function as when new. 


THE TIMKEN ROLLER BEARING CO, CANTON, OHIO 

Tuat T isw i Si l ii S Mieii»rreMw> Cw .Twds.7 ^ i i ii >^Ti « SM , r — l iw lw. ir ms w mi a * is fiw t e m 
mmKMTKmi-TstimMprn.'nienoN" 
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America’s Domestic Food Supply 

In Which We Take Inventoiy of Our Needs and How Far They Are S^pli^ by Home Pkoductioii 

By Robert G. Sfcsrratt 

H OW f»r iM Ameiirn^E market basket Oiled from her while the sweet putntoes raised reached a total of 1J2,- the ratto Is one to ten , In the West It Is one to tweles, 

rt^tunvttlr Is the duinostlc food problem one 308,000 busliels. Uf beiins we had for dlstrlbatlon and In the Oentrtl States It Is one to twentjr 

that ami <*MUHe un iiny ulunn? buslielii, uf unluns 10,113,000 boshelsi and A quarter of a oentnry aau there was vtrtoalhr no 

Tliette questions ura iterslstently recurrent, and are our markets handled 820,700 tons of cabhaae. Bedde dUTerence between the market value, per hundred 
generally usked more fnMineotly when the cold of vdn- tlieaa staph* vegetuhleH, the so^alled truck crops fur* pounds, of a matured wether or a young lamb, yd 

ter gri|>8 the land and our arable acrea cease, In large nlshed us with 'iTT 404 tons of sweet com , 24,088 tons for tlut reason the sbe^ man held his stock a t&w 

port, for the mmee ti> be actively pnaluctlve True, the of snap beans, 3H,00!1 tomi of asparagus, 41,654 tons of years for the purpose of getting several clips of wool 
sea, some inland umtcrs, the range, and the barnyard cuLambera, 12,10(l,ori!» crates of lettuce,* 21385,000 and then dlspostng of bis old sheep at a fair prica. 

continue to supply us with great quuntltles of food taisluls of noUiDM 20354,140 buidiels of early white However, a great many of these mature animals died 

stuffs yesr In and year out, but the nmln Imrden of sns- potatoes, 183,272 tons of peas. 2,422,000 crates of ranll- of old age and never reached the market. Now. lamb 

tenance rests upon the seasonnl croiM that are grown flower, 1,022358 tuns of tomatoM. and 8,600,773 crates commands not only a better price than mutttsi, and in 

and harveeied mostly during the prevalence of warm of celery more widely eaten here, but the augmented flocks fttr- 

westhur From our orchards we obtained 43,637300 buslMls of nish us with amplified stocka of wool At the present 

It la doubtful if the average cltlxen gives more than iieaches, 17370,000 bushels of pears, 27300,000 boxes time fully 70 per omt of the receipts at killing canters 

a momentary heed to tlw sources from which his dally of oranges, and 240,412300 bushels of apples. The ccauilsta of lambs and yearlings and about S per esnt 

diet Is drawn , and taking the country by and large the iTunberry harvest netted 481,000 barrels, our melon of matured wethers— the remainder being old ewes and 
public Is generally Ignorant of the Immense amouiit of patches yielded 11,002356 crates of cantakmiies and rums. 

pnivlidunB that must be continually available In order wateruHtlons to the number of 43377300, while our U has been said that the United States produces In 

that the physical wellbeing of tlie natlfai may be mala- strawberry beds produced 4330^700 crates. As all of the course uf a twelvemonth enough poultry and eggs 
tatned at the proper standard. No matter how we may us know there are <ither fruits and berries which play to buy the cotton and tobacco crops of the country for 
view the importance of our manifold Induetiies, It is a more nr less cnmqilfuoua part in our dietary, but that period Astonlablng as thla statement may seem, 
indubitably a fact that agriculture is the greatest of space forbids detailed statistics. a little analysis reveals that It Is correct In 138(^ the 

all of thew activities. Indeed, U is the foundation of With one exception, the people of the United States farm vulue of the tobacco grown was $818358*000, and 
the nation's prosperity, for the very life and vigor of aro the largest meat ealera in the world, and sometlilng tliat uf cotton reached $314,500,000— a total of $1383.- 
sveryone Is ccmdltlonal up*in plenty of good and nour- like 22 iier cent of tlieir Income la spent for this com- 9^,000 From our ben honaes we garner annually now 
Ishlng fbod. modlty Therefore, hi order to appreciate ttw magnl 2300300.GOO dosen eggs, In twwd numbera^ and our 

The Uocheinist has told ns how many iHlorles the tude uf the Induntry devotsd to gratifying this taste, production of poultry during a like Interval la In the 
Ibod eaten dally by man, by wonum, and pjr child should let ns see what our farmers and ranchmen prodnoe ]ielghbi>rhood of 1,700,000,000 pounds. Taking the 
contain to meet bmlily requlreB>ent8 umlqr various rtr to meet this demand In 1020 our edible livestock yearly mean prices for eggs and poultry, the farmers 
cumstances of occuimtlon, and this expert has taken was iimde up In the main of 23321,000 mtlch cows, got In 1820 sulMtantially $1,070,000,000 for these foodr 
pains to detoll bow the several percentages uf nutritive 42 870,000 other luttU , 40,067,000 sheeii, and sub- stuffs, bearing out the comparison quoted. 

eteumta con be obtained va- Omilag down to dairy 

products, our cltlunry are 
unusually favored. Despite 
the fact that our average 
cow gives In the course of a 
twelvemonth toss than 4300 
pounds of milk, the total 
yield for 1320 was approzl 
mataly 30300,000,000 pounds 
or 10,400,000,000 gallons. 
From this we made 1.600,- 
000,000 pounds of butter, 
400,000,000 pounds of cheese , 
1378,000.000 pounds of coi^- 
densed milk, more than 8S, 
000300 pounds of powdered, 
malted and sterillied milk, 
not to mentloa 260,000,000 
galloQs of Ice cream, leaving 
then enough milk to enter 
^ Into the manufacture of 
^870,000,000 pounds of deo- 
margarine and to provide 
fluid milk for household pur- 
poses to the measure of 48 

table each twelvemonth, or galkms iwr capita annually 

$40315300 per diem, and we are authoritatively In staotlnlly 66.6^000 swine During tho year In ques- It Is rather significant that our producUon of oleomsr- 
formed that out of this stuprinduus sum 31 per cent is tlon our abntlotrH slunghtered more than 100,000,000 garlne has increased more rapidly than our popula 

qwnt for broad sugar potatoes, and fruit, while 60 animals, and the dressed meat, including lard, tlon The per capita consumpthm of this foodstuff was 

per cent la devoted to the purchase of meat, fish eggs, amounted to quite 20300300,000 pounds. That Is to only a lUtle more than half a pound here In 1005, 

milk, butter, ehssss, and lard. TIh* major part of these say. there was placed on the market meat enough to while ut the present time It exceeds three and a half 

ecnnesUblefi tire pntdnced by tbe 6.448,^ farms in the supply everyone of us aitb 135 pounds, or about 83 pounds. 

United Htutes , nnd the area Involved embraces an ag pounds more per capita than the oonsumptlon From our waters, salt and fresh* we obtain yearly 

grsgate of 355,676,545 acres. The owning and the oper- For several years we havs been eating Im meat than 2.400,000.000 pounds of fish, and about 72 per cent of 
atlng of these farm lands roi»rm*nt a capital invest- previously and substituting larger quantities of other this catdi Is taken from along the Atlantle seaboard, 

meat of $80,U(io,ocsi,ooo and the Milue of the annual hsMlstuffs Instead Tliat is to sgyi w^ere qs' As a people we are not notable fish eaters— the yearly 

outimt is In excess of $20000.000.000 fonnerly composed of shout itwo-tbirds meat and one- cnnaumptiini per persun beuig about 18 pounds os 

Stupendous as these figures are still they probably third cereals we are adding more of the latter to our against 65 pounds lb Htagland. However, It Is ssfb to 

fail to bring Imme to most of us what they stand for In fire snu drinking larger measures of milk The dletl ny that nowhere else In the world can people letnoto 
meesures foodHtuffs. IloacTHr, data are avsllable dans tell us that the change is better both for our from the soorees of supply enjoy the variety and abun- 
whlch gl\e the Informuthm dcsircti and reveal at the iMHlles and fur our inirscs. Striking a natlimal average, dance of fr^ seafood such as are available to our 

seme time how mw h It takes to nourish this nation and each of us does away annually with 6.4 pounds of lamb dtlxcns hun^^S, yee thousands, uf miles Inland, It 

to have, besides, a surplus of sonic commodities for and ninttiA, 80 pounds of beef and veal, and 1001 may not be cofuituMly known that 90 per cent of all of 

export Tlic work of our farmers during 1320— a year pounds of pork In this connection it Is interesting to the fresh halibut eaten by na Is caught off the coast of 

typical of large crops generally, resulted In an abun- point out that the urban dweller consumes more beef Alaitks delivered thence to all seettons of the 
donee of food fur ounwlvea, great quantities of feed for and sbesp products than hU brother In the rural dls* conutry., 8lpi)11u^, most of tbe fresii Mimoo served n* 

our domestic animals, and a vast amount of raw mate- tricts, while the latter eats more bountifully of poriL. Is luo^ l(m$JUstnncea to gratify our palates. This 

rials foy tho fUbricat^rm^bT dothlpg Ogr cultivated Of ^marked eexmomte Importance If tbe pr^ttng matter of flab logically brings us to two 

acres ylehled 787, 128, mw bushols qf wlpat* 8382^67^ tendency of the Aiqg^can^ public to cat mow lamb per ^ pr(n)e r*'"Tg3mf*n question of our food supply-*^ 

buohete of corn, 1520.355,000 bushels of oats, 202.- (nplta ;y)pn Js the caap In an:|. other country, while nub- " the modemjSiU^ entdqyed to pvceervu p^Wkable 

004300 buehela of barley , (13318.000 busbela of rye, hm Is less and less c^led by ^tii^peopte. Tht« sit- oomesttbiM om ta eOtfA their dtatrita^ca imder dr- 

18,78330(^ bushels of buckwheat , and 58,710,000 hnshela uatton has been bnmght abdit Iqr a rsalliattoa that tbe Gumstascaa that wiq Inmin tbilr fttacM for eonamnp- 

of rtce^ not to mention about 150300300 busbeta of sheep U quite as Important ns a source of meat as It tlon. 

grata sorghums. In all, mure than 6,000,000,000 bushels Is as a producer of wool , and the cnasumer prefers The edd s t o r a ge warebouw aaf the teMgsrator car 
of oerenln , today tbe delicately flavowd lamb to tbs atroofer^ have rswlnttaabkA tbo ^liaeriepg dietai^ oad have 

Further, our farms grew during the year mentioned Usttag mutton. In the Fast, one pound of mutton and made it practtogble t& tli$ ffulta of tbe soaeMTi 

m white-potato crop aggregating 480,458300 bodielA lamb U used for every five pounds of beef* la the South of iiUaiy oter fbe awntim of actfW muMtn tq eta- 


riously from divers edibles. 
Again, tbe rnore practlcaP 
mtnded student of the sub- 
ject baa explained that the 
average adult needs betwetn 
2H and 4 iKiuQds of food- 
stuffe every twenty four 
hours to furnish a suffldency 
of prouHn, fat, and carbo- 
hydrates. In passing, let It 
be recalled that tbe youth 
of both sexes demand quite 
at much at sume perlc^ to 
appease ihelr oiipetltes as do 
grownups. As a matter of 
fact our tier raiHtu consuinp- 
tton amounts dally to 41 
pounds, and this calU fbr 
provender totalling 216,250 
tons, or the annual provid- 
ing and distributing of 78,- 
566350 tons of foodstuffs I 
The American public 
•pends $18.000 000,000 cm its 


r HE people of no other naiton can hoael a dteUttp cm abundani and as varied as thai of the 
dmeUers in the UmUd Stalest and the most tuggetUve aspect of thu matter u that viA 
fevr exceptwru the vast bulk of Otese comestibles a of domesUc production 
Provided t/ie /drmer'i labors can be made morih hu mhde, our natural agricu2litra( re- 
soufces are such that we can take care of hundreds of imlkont of ctitzem more than »e have 
within our gates at the present time The problem u cuenfailbl 0 better and fuller uie of the 
arabk acres at our duposal In thu^ science emd engmeenng wtti pktp m ike future larger parts 
than iheg have in l/ic pasL 

T^apt die average Am&tcan requaes for Ae preparation of hu Arte meeds raw products 
toialbng about four pounds » and, Uemixed, Aese are apportioned as follows 

Bread, 16 ouncet, meut, 8 ounces, lard I 42 ounces, milk* 16.3 ounces, vegetabUs, 12 
ounces, fruit, 9 ounces, and sugar 4 ounces 

Tk dutrtbuiion of Aese vital commoJi/ies among a population of 105,000,000, scattered 
throughout the length and breadth of the land, is a bustntu of immense proportions which caUs 
to Its Old agencies of various sorti and of a highlp developed character m certam instances 
fViAoui these factbiies Ae bountp of one section of our tould not be placed at the duposd 
of another, nor could the overflow of one season be made available during Ae months of natmal 
scarciip —The Eonu^ 
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lillltA Um Rfrlcaltnral indiutry otbt tltc mtire year, 
aii4 to noatraUte ctlmatlc conditions so tnr a« to «- 
able Um uvodooe of warm or favored wctloiui to be 
dlspatcbcd to tboee not so Mittled upoD by Natarvs. I)y 
leMon of tbeee fadUtlee tbe Amertctm en>)ys the year 
round A falier* a better and a more dlveralfted fare 
than hie fSordsn fbUow anywhere. Further* thefte same 
agencies enoourage the utmost um of onr arable acres 
throm^ the aaaarance that a greater meanure of tbolr 
ontpot wtU soctner or later reach a profltahle market. 

How, bat for the cold storage wnrebouae and the re- 
frigerator car, would It be feasible for ua to imt nwny 
dur^ the gt^dhg and aamnier iroroensc quantities of 
new-lald egga» freshly made butter, poultry, fnilta and 
vegetablea, etc , and then Aend Itaein broudcuKt later on 
ao that the mtld raontba, in a food senae, can overlap 
or ameliorate the harsh condtllons of the periods of 
coldT We are authoritatively told that eggs laid In 
April and placed promptly In cold storage are apt to be 
better than the rival fresh commodity that U sent direct 
from tlM neata to the market during August Hlml- 
larly, blitter made from cream produced by cows fCed 
ing apdn the auccnlent grass of the spring and early 
Jiommer la tw ee t er and of finer flavor, even after 
months In cold storage* than batter churned later on 
tn the year The essential thing la that the perishable 
conunodlty, be that whut it may, shall be in prime con- 
dition before It Is put in storage, for this method of 
preservation can only arrest detertumtion. Dulter of 
an Inferior quality wUl safTer more In storage than 
good batter; and the T7 8 Deiuirtment of Agricultara 
has held batter In cold storage for three years— the 
gruda then betng such as (o warrant Its scoring 82 out 
of a possible 100 In order of merit. However, for eco- 
nomic reasons, butter Is usually kus than a year old 
when It leaves the freexer fiw the market 

The length of time that eggs cun he ratalnrif tn a 
properly operated cold storage plant depends mainly 
on their state when they enter fCggs laid during cvm»1 
weather beep best and longest Therefore, the March 
and April pack of eggs Is held for midwinter use, while 
the June pack Is usually dlHiKised of during the late 
sutninn and early winter, when aensnnnl production 
first begtes to decrease If the spring eggs have been 
carefully graded and packed before gidng Into storage, 
they can be ser%*ed poached or soft boiled and will lie 
fbund palatable up to six months old, and they are atlll 
good tor food at the end of nine months when prepawnl 
or used In other wavs. At no time does the number of 
eggs In storage exceed 10 per cent of the annua) pro- 
duction, while tn the cose of butter the quantity stored 
fSor Bubsequeut dtstribution does not amount to more 
than 7 per cent 

lAtterly, the frosen-egg Industry has incfcaaed rap- 
idly Twelve years ago the eggs that are now frozen 
were practically a loss, because they cither had cracked 
shells or were mberwlse unfit ^for storage The prac- 
tice is to break these eggs Into buckets or containers 
and then to freeze them. In this form they ore sold 
extensively to bakers and ctmfectioners , and thus an 
annual loss of $50,000,000 Is avoided. The public is 
the gainer by rcasnn of the greater quantities of cake, 
plea, and candy at its disposal, while there is a larger 
supply of perfect eggs for different pnrpoaes. For tlie 
sake of those unfamiliar with the sub)^ eggs In the 
shell are carried at a temperature low enough to pre- 
serve them but high enough to prevent freezing 

According to the requirements of the season and the 
market, fevodstuffs are pte-coolcd or froten, and gen- 
erally speaking tbe first process Is applied to eommod 
Itles that are to be held for a short wdille— ranging 
from days to a few weeks, whereas freezing Is retried 
to to Insure keeping over o period of months. Fish In 
tbe froMa state have been so preserved experltnentally 
for 37 months writhoat showing any chemical change or 
materia} loss In palataUUty Our annual from fish 
pack Is, however, usually distributed within ten raonlha 

According to the Federal authorities, we have 1887 
cold storage estahUshments, repreacntlng an aggregate 
■tmgs space of 468,005,318 chMe feet. Depending 
upon tbe nature of the huotneas dona by these concerns 
tbe temperatures range from 10 dM|M below zero to 
45 degrees sbova In fact, the wm cold' storage, as 
legally definod, means tbe ttorajgti' or kaepftg of any 
article of food at or below tlie temperature of 45 de- 
gieea above aeio Fahcmibelt 8oma planta have at 
fhelr dtipoiMa quite SjOOCMXX) cubic fert of ^cei and 
It seeing that throe eongervatlon todUtfea do not at any 
time contain more than tO per cent or 12 par cent Of the 
meat sitpply of the nation. This fndlccLtee that they are 
need tn a way that aervea to stabilise both the ajptcul- 
tufal and the firiitog indostriee and that tfends to 
eteadr pricee agelnet extreme vartatiooa. 

Oar ettteflftry on a whofe* however, onald not enjoy 
^ bw ttt y thegr now do if dependence wen idnced 
alone upon eold •Mage waiahoasML The refrigerator 
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car bos become an Indlsiieniiable link between tbeee res- 
ervoirs of comestibles and Our widely scattered con- 
wuiners. Hcfrigerator vurn — and there are thousands of 
thorn In use— widen the effective radius of etdd-storagp 
service, whether they h« employed In the transportation 
of chilled or frozen commodities. 

Other mediums by which seasonal abundance can he 
ocAserved fi»r later consuin|i(lon are our great grain ele- 
vators and our canning, drying, and preserving Indus 
tries, and through these agencies a steadily Incraanlng 
Itercentage of each crop retmhes our tables from year 
to }ear Both Ke<lernl and State authiiritles are doing 
their utmost to Improve and to amplify our herds, our 
grains, our vegetables, onr fruits, etc, and to devekip 
those species and varletltw which will fiouritih best In 
the different sections of the country suited to their 
propagation Tiuis, In the main, the United SUtes is 
able to hmd her market Imsket and to provide from 
domestic resources food cnongti for her people, but, 
even so, we do face a vital problem that sooner or later 
must be solved. 

One htmcIriNl jeum ago out of all of the persons em 
phkyed In American occupations 87 1 per cent were en 
giqM In Hgrlcultnre. A half century later the tillers 
of our soil represented cmly 47 5 per cent of our work 
era, and the U 8 Dciwriment of Agriculture, touching 
U|Km this point, has detlaretl that It would nut be sur 
prised If the complete returns for 1920 showed that 
only 80 per cent of our Industrial anuy are farmers. 
Whether tills state of affairs Will be offset by Improved 
ngrlmlturut iiia<blner> the wider use of the farm 
tractor, and greater reliance upon motor trucks fur the 
speedy delivery of pruflurc to splifpfng or dfstrfbutfng 
points. Is a matter of stsH-ulatlon Certain It is, tn 
^leu uf wliat Is done ubmad tn some countries, that 
we can get larger yields iH‘r acre of several staple crops 
than \\f miw du This can be achieved by closer adher- 
ence to the scientific cultivation of the soil— putting 
Intik dally prut flee the lessuns learned at our numerous 
Agrlcultunil kAperlmentiil Mtatbrns. Nature* has Uha 
generous to uh. ond Ainerlin need never feel the jiliuh 
f>f want, never Tie ahort of food, If her huslmndiuen 
make the most of her available acres and dl vend tied 
cUiiiute 

The Motor Tanker “Conde de Churmca** 

A TWIN 8CUKW oil tanker recently hiunihetl at the 
uorks of Sir W (1 Armstrong, Whitworth sntl 
Conuiany, Is described In The Knffineer, 8ei»t 16, 1021 
It Is prrqieDed by two rJSO-bmke-lmrsepower Ann 
strong Hnlzer engines, repn-aenting Hie most recent tyjie 
of d^ign and also being tbe largest tnginen of this 
type which have up tn the present Ikha fittctl In a 
British mercantile vessel The deck machinery, con- 
fdsting of the anchor windlass, Him lies, ond derricks. 
Is all steam drivrti, the sieum being raised In an oil- 
fired donkey iMiUer which also provides steam fi’r the 
heating imUm in the cargo and fuel tiinks. 

The engines develoil euili 1250 brake-horsepower at 
100 revoliitbms ]ier iiilnuti In four ejUnders of 000- 
mlllliiiefer bore and 900-inniluieter stroke They are 
equipped with a notary slw\e vnl\e Hhlrh rontnds the 
admission of sca\englng air to tiie (ylinder The cor- 
rect |)osltlon of this vahe Is determined for head and 
astern by a simple loose eccentric workinl from the 
operating geor 

The starting and reversing niechunlMius are so Inter- 
locked that no false start con be made. During the 
trials it was sboHD ttmt each engine could l>c started 
and stopped twelve times winsecutivoly without reiilcn 
Isliing the starting receivi rn. There are eight of these, 
each of 800 liters ca|mcit> In addition to the high- 
pressure receivers timre is a low-prwwure receiver sup- 
plied through a reducing valve This receiver provides 
air sorvlco ftir llte motors for the operating gear and 
the turning gear and also for the nlr-drlveii lubrlcatlng- 
oll priming pump and tbe whlstio 
Tbe piston is cooled by a spray, sea water being 
used as tbe cooling medium During tbe war an ex- 
periment was mode to test the effect of heat stress oo 
the delicate parts of the engine. The test engine was 
overheated tlU the exhaust pipe was heated to redness 
and colUpoed. When the engine was opened up the 
piston rings were Intact and the lubrication was unim- 
paired, owing to the effl<loncy of the cooling system 
The pIstcA Itself Is made in two secH«m8. The crown 
Is only about 44 milUnieb rs thick and is supported by 
five buttresses of spednl shape which allow the piston 
to take up Its oun poMltlon when the heat stresses 
come on Tbe plsbm-rod Is so joined to the body that 
the platon is free to expend radially and sticking is 
claimed to have been entirely eliminated. 

All contral mechanism Is grouped on the top pla^ 
form In AH sight of the valve-gesr and fuel-pump 
msehanlstn This Is. Ik>wever, optional, and the makers 
are also prepared to fit auadUary control on the tower 
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Idatform The starting valve Is operated by a mechan- 
ical device, so construtted that It can be readily re* 
moved and examined This makes It possible for the 
engineer to assure himself that the maneuvering gear 
Is la good working onler Among auxiliaries attention 
Ih caltod lo the eleitrlr tfteering gear and the cvaiiblned 
compressor and generahkr to be used for emergency 
purikoscH. This consIsTH of a tH4i-Mtuge ulr compressor 
delUerlng air at 120i) poimds per square Inch driven by 
a 12-hnrsep(»Her bond started hot bulb engine, which Is 
also coupled to an 8-kllowntf 110-volt emergency goi- 
eruior The two engines, hiillt with flywheels, pumps 
and nil fittings, weigh about 830 tons. 

Ike Electric Field of the Atnoifriiere Dnriiv 
Stoma 

A BWRDIHII pli^slrist named Norlnder has been en- 
gaged since 101H at Upsalu making careful meas- 
urements of tbe variations of the electric slate of the 
atinoM]kher« during the course of storms. For this pur- 
pose he records by means of a very rapid InstruuMnt 
the differences of iMitentlal manifested between two 
lairallel liortzontal wires, whose distance from the 
ground is adjustable up to fitriy meters in height He 
thus determines througb the o^llations which appear 
in the nicorded curve, the variations of the “gradient” 
of tbe potential measured between tlie two wires, tbe 
term “gradient of the iMitratlar* Is applied to the dif- 
ference of potential between two points one meter apart 
from each other Tlie dingranut obtained moke it poo- 
Hihle tn distinguish two kinds of variations In tbe elec- 
tric field during a storm — first A slow varhitlfm lasting 
for at least ten siHxmds, which appears to. be connected 
with tlte movements «if the clouds and with sihnt dis- 
charges, next there appear very rapid changes In the 
electric field, which are connectetl with the flashea of 
lightning which occur In the vicinity of the post , In In- 
tervals Ilf time much shorter than one soMud there may 
lie olMervei! the varluthms of the gradient oomprioed 
between 39005 and 60,000 volts per meter Beveral 
llttuH gradients of 100000 volts per meter were observed 
and (A one occasion 185,000 volts per meter, and this In 
olwenallonM made at a distance of about 2 km from 
the point wher^ the electrical discharge whs produced 
The most Inten^stlng thing about these lueasurementa 
Is the proof they furnish that the value of the electric 
field of the aliuosphcre during storms has hitherto been 
underestimated It has been thought heretofore that 
tlie maximum gradient In the vicinity of tbe ground was 
onl> about 20000 vtilts iier meter Nortnder's experi- 
ments prove It limy be much greater, and tids explains 
many anidents on eleerrlc lines which bad been thought 
to be mifflcitmtb InKuinted Since NorindeFs oliserva 
tlons iimde at several kllomeiers distance from tbe elec- 
tric discharge itself show gradients ns high os 100,000 
volts tier meter the gradient in the actual nelghborbood 
of a “thunder bolt” may be really formidable 

Gear-Shift lanovatlMis 

O NR remarkable solution of the change-gear prob- 
lem Is the Jjents Hj/draMHo Gear exfafDlted by tbe 
constructors, Messrs. Bruachko A Bcrgncf, of Berlin 
This conipiisos a sjstem of oil puiniMi, the primary part 
of wlilili Is driMA iiuiuedlately from the motor and, 
according to the actual adjustment, feeds ene or several 
secondary pum|M with ctanpresaed oil. There ure no 
t(Mithe<l wheels, thf Tneclmnlsm works quits smoothly 
and nitlselessly and the wear and tear on tbe motor and 
tires Is reduced to a minimum The gear also aervss 
as a hydraulic brake and does away with any clutch, 
one MiMNlal lv|)o being at the same time a substitute 
for the dlfTerentlal gear otherwise indlspozaabto 
A radical solutliA of tbe change-gear prcAlem has 
licen devlsiil h> Dr Mu>bacb by doing awqy entirely 
with tills organ. In fact, Afessro. Hay hach-Motorm ban, 
litd . of 1* rledrlclishafen, have on show a gearleet 
ituiior-rar Instead of transmitting the energy of the 
remarkably elastic motor to the rear wheels through 
the Intermediary of a four-speed change-gear the 
Jointed shaft leads Immodlatcly from the clutch to the 
rear-axle drive The motor Is started electrlrally, the 
starting pedal being so arranged beside the accelerator 
as to enable both to be acted upon simultaneously until 
the carburetor position most favorable for starting Is 
reached. Tbe starting motor Is so designed as lo atari 
safely and nolneleiisly^not only the motor, but the whole 
of the cur In addition to the usual braking pedal, to 
the riglit of tiie ifteering column, there la poovided. In 
the place <if the ordinary clutch pedal, a pedal actuated 
whenever on extraordinarily heavy gradient Is to be 
negotiated When puihtng this “Mountain Pedal," 
there Is readily noted on Ifiterniedlary positfon where 
the motor Is out of connection with tho driving gear 
and therefore can be kept rutinlng light, whenever thi% 
for some reason or other. Is thou^t detdraMe. 
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The Radio Geotral 

America’s Bid for World-Wide WirelcM Supremaojr l|» Crystallued in awHage StatSon at Rocikj Point 

By Austin C. tmcmhamu 


C ^OMMEUrh Hiiil rapid miimunlostlua are partnrns. 

^ EH|t«rlally 1 b thlH tru(* in lonff-dUtiince commerce* 
with h only hetuiiu* iHmHlIilo wlUi tiH* ratubllMhlntf of a 
unlvt^nwl iKMtul Hurvlci nod roally pructlcul ulth the 
dt velopiiHHtt of Hi ill mure rapid ineiuiH of ontniuunica^ 
lion In the form of the telegrnpb, rable* and wlrelMH. 
Toda) the merthant In New 
lork deatN with hts ruffti>- 
iiier in China with evejw |mm- 
Klhle futility, for ii rapid 
und rellulde IntereJianKo of 
thoughlH brlnga them pur- 
tliw within what veritably 
Binounta to apeu kina dl a- 
tnnee The more detailed 
luatterH ure handled hy cor- 
reapcmdenee* to Iw aure but 
tlien* 1 h unient need for the 
foRtcr nrtMleH of eommnnl 
cathm now nvallnhtu ev«n 
to the remotcHl comers of 
the earth 

Until DOW we Americana 
have tieeo |»rclly well KiiffH- 
fled to do bualneHH auuma 
oumelvea, with Utile thouKht 
nnd attention paid to the 
oiitHide Hotid Stuch export 
trade aa we did bandJo waa 
largely imaollelted. Hat now 
that the world baa turned a new comer and we find 
ouraeUea obliged to take a hand In international trade* 
there la tittle doubt but that we plan to play this game 
Juat na stmiDoualy and thoroughly aa anything elae In 
which wo have >et engaged. 

Tlte nml atep Ih to eMtubtlsh rapid and reliable meaiut 
of dmummlcHtlnn with the leudlng u«>untrlea of the 
world* Not aatlidled with the vast network of cubleii, 
we are fotag ahead with a vuit aystoiii of wireloaa 
which wfilt place ua In direct touch with our friends in 
Kurf>pe and our neigbliora to the south Our plonn, 
which are well along toward realisation* are to make 
New York City the focal point of wireless or radio 
trafne, Just u Great Iliitoln has long been the center 
of a large network of cabfea. 

These plana and rxpremlon In the huge Radio Gen- 
tral which ta now in oiwration to the extent of one- 
alxth of iu ultimate capacity With the foregoing focta 
aa a ba(;kgr(n]nd no which to catlmate the value of this 
gigantic eotenirisQ and the preMing need ttr Its aer 
vicea a description of this largest and luieet <if wlrelem 
Ktatkuns 1H of more than paaslng Interest 
Radio Central la, na Its name imtillea* a group of 
wlreleaa otaHona thot have been cmtrallsed for the 
punsMe of wore ready huniUlng Radio Central la 
located at Rocky l^)lnt, Tiong Iriand about nevenly 
miles east of New York City Yet the actual operation 
of this sUttlon takes place 
In an ofllce on Broad Htrcct* 

In the very heart of New 
York's flnanciti district It 
la quite likely that the oper- 
ators wlio send and receive 
the dispatches through Radio 
Oeotral may never see the 
trankmitters with which 
they work over a direct land 
line, while the attendants Ht 
Rocky Polat may understand 
little and care lean of the 
doU and dashes floahetl out 
by their equipment 
A description of Radio 
OMitral appeared In these 
ctdnsnna at the time It woa 
nrst oonoelved. That waa 
abont a year and a half ago. 

The plana call for twelve 
aerials* arranged aa the 
apcAea of n wheri rmdlstlnt 
from a osnier in which in lo- 
cated the transmitting ata- 
thm proper BMh epoke of 
the wheel or rtngle aerial 
eompdeea elx aM towerm 
so that there are aemlp-twe 
la aa " 


ftpoke Ih 1 % miles long* or three mUea for tiw diameter 
of the wheel or circle drcmnapdbtaig the towm and the 
aerinlB. The station site cov er s 640(1 seres* or about 
ten Hquure mites. ^ 

At the present writlhf tim J(rst twelve towers have 
been erected and the aerials whkh they support 



General view of the Ceatral Trafoe Oflee ef the RaAe CsatraU Theee eperaton rectfre and 
redlogninui threngh the receiving and transaUttlng st a t ions nuuij mUes away 



are In opmtfoti. The ecnatroetlon of Radio Oentrol 
began July, 16^ and tha font test shputo mrs ss^d 
in CIctober. 1021. or a Uttie nwiw Chan a j^r trbof tos 
time work was startedl On NoMiQbsr 5th the mk 
unit of Radio Osptral was offldally thrown open to the 
public with elaborate rersmoDlea, the prltadpel foafouct 
of wikieh was the braadqaeb' 
lug of a maasags tqr Ptori* 
dent HanUag. The Prsst- 
dent, prsastng n hotton to 
the White Kouwk eat to work 
an automatic traaemitter 
which asnt fab msaasgs ever 
land ttoa to Bodqr XSdat 
where It was autoroattcally 
relayed to the Abxknderson 
high fiequency alternator 
and dbpntdiad to the moat 
distant poiata to the form 
of radio wavsa. 

BqA Btaal tower of Radio 
Onim Is 410 fost high, 
while the cross - arm or 
bridge eopportiitg the nertal 
wlrse at the top meaauree 
100 foot from tip to tip. In 
an, 1800 tons of atruetoral 
steel were ueed to erect the 
llrit twelve towern each 
tower requiring approxi- 
Furtbermore, 8300 tons of 


Dlagramauittc layout of the aerial system of Radio 
Central, Indicating the separate aciiah tewera, helix 
units and aRernstors 



mately 100 tons, 
was emidoyed for tbe foundutiou uf the twalva tow era , 
the baoe of eat h towwr leg being sank nme fost below 
the surface of tbe groimd. The distouce between two 
adjacent towers Is 12.10 foet Onrlciuidy enough, one 
futUi to be coovtoced of the magnitude of these t o wer s , 
for the good nnd sufficient reason that they atand 
mure or lem alone to a wilderncsa of ahrub oaks and 
mnall bushes, so that there to no ready means of draw* 
tog a comparison as to slie. In foot, nuuiy visitors to 
tbe sUtUm on the uyentog day stepped foom the special 
train with tbe firm belief that tbe station was but M 
abort distance away* Tbtf steel towers aimeared to be 
a quarter of a mile away, perfaape a little farther, but 
4wrfatoly within easy walking distance Tet to their 
keen disappointinrot thtoe same vlsttors who had wnt 
uqt on foot discovered that Radio Central waa several 
miles distant, and that the towers are highly deceptive 
Iwth to else and to totorvenlng distance. They may be 
seen for many miles across the sllgbUy roUtog country 
of that part of Long Island. 

Bach aerial conaista of sixteen riUcon broose cablea 
three-eighths inch to dlsineter, stretched burlacmtalto 
finHii tower to tower In all, fifty mllea of this cabls 
has been used for tbe two aerial systems already com- 
pleted On the other hand, the ground oystom for both 
herials conaista of 490 miles of copper wire burled to 
the ground under tiw entire 
aerial system to starilA 
and grldtrun pSttm. At 
regular totervals the aerial 
is connected to the ground 
ttiroagh a huge outdoor heUx 
to accordanoe with tbe mul- 
ttide-tuned aerial prmettee 
developed by the Radio Oov- 
poeatian of American etagl^ 
neersi Hach of thaae bSUx 
or inductance unito Is sev- 
eral times torgef than a man, 
and altogether add gfoatly 
to the pmupkoetty of tbe Ba 
dio Owtral toatiiUatlom 
00 mudi for the aerial 
syatofn, yfalcb forms sadi an 
importaetpart of any yadto 
datkn. Tbe first pewqf- 
bouse aecttosi wUofo a« .ti- 
Wd/ stated, to toe ato d to 
the dHriter of foe dtobAVd' 
ttm ffiwm e^tonee of m 
fost by 
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Part of th« traiwmlttinf apporatim at Radio ContraU neatly mountad on Iron 
framework for readr inapertlon and adiaataiont The maKMtk ampll6era are 
fdaced on^he lloon and the indnctaiico nnlta above 


tim old craaklilf ^lark gap of earlier 
^tUMtUhitlc atatloOa to the quiet and 
thtlibMaaUke AkxawlerMi alternator Yet 
thbi maotil&ek which dUtora vonr little 
from the paaal light ond power geoemtor 
acrfor ab externals gin, has brought about 
a MW era In ootnroerdal radio In jpAace 
of t!be spectacular it fans vrvought the 
practical ; tfl tdace of the uncertain, trou 
hteoosne and awkward spiirk tninsniitter 
It haa introduced the atmoat silent, aiinple 
and ccAvenlent high frequency gcMrator 
Whkh produces current that enquires fCw 
auxiliary pleoea of equipment before send 
lug it to the aerial, there to be propagated 
In all directions In the form of radio 
waves. The Alexanderonn alternator also 
makes radio telepbony a more practical 
thing fhim hud been hoped for but a short 
while hack, although It Reems likely that 
vlUmately all tranatnlasloii, whether cm a 
small or large scale, will be handled by 
vacuum tnheiL Mpeh remains to be doM 
la the way of perfecting large vacuum 
tube tmita and reducing tbclr first and 
upkeep costs, but the vacuum tube Is ob- 
vhmsfy the ultimate radio tranamttter. 
eUmlnstlng as U does all moving parts 
and ^obomte ocoaseorles. However, that 
Is another story, 

Now let us get this operating sdbeme 
of Radio Central cleurty established 1< Irst of all. each 
serial amounts to a separate trannnltter — a separute 
station, practically, serving as the artery of radio coiii- 
munlcatlon with a stagle oversMis station Thim one 
amisl or “leg" will serve as the transmitter to France, 
OAotiier to Oreat Britain, another lo tienuunv. Rttll un- 
otber to Bcondlnavtu, and yet another to Poland Hoiith 
American countries will bo taken care of by other noiiaU 
of the twelve that wilt ultimately cmiiplete the Radhi 
CbntraL Kach aerial Is oerved by a single SOOkllowatt 
Alexanderson alternator, although it tua> lie that for 
extrema distances, such as South American and trans* 
paclflc services, two or three aerials may be used us a 
alngle transmitting unit, energised by two or more 
altsniatars. 

Radio Omtrnl Is divided into a Ifanamlttlng statino 
and a rereiylng statton. Only the transmitting station 
has thus far been dealt with The nicelvlng station Is 
located at Rtverhead. Ixmg Island, some sixteen miles 
awhy from the tronamJttlng station at Rocky Point 
As In the case of Rocky Point, no operatorM are located 
at Rtverhead, because the distant stguals are Inter- 
cepted Ity the radio equipment and uutomnitcully trans- 
ferred to wire lines and received os audible nigmils at 
Ihe Oentrni Trnlllc OfUco In New y<»rk City The ncthm 
in practically riiiinltaneoiiH from ilm moment Hlgnuls are 
transmitted from the overseas station and 
picked up at Rtverhead, to the roouient of 
actual transcrlldng by the receiving oper- 
ators in New Yfirk 

T1m» centralised control as accnpipllsbed 
by the Radio Onrpurotion’a transmitting 
statictt at Radio Central and receiving 
otatloa at Rtverhead, as well as its other 
high power statlonii, has solved the prob- 
lem of multiplex operation and made 
possible this practical commanloatlon ser- 
vice which is now at the dlstiosal of the 
American business man. A oendliig speed 
of 100 words per minute is at preesnt pos- 
slhle with the use of each transmitting 
unit «t Radio Central This means a com 
hilled sending capacity of 200 words per 
mtnmte Ibr the two completed units. The 
traumtssloa range of Radio Central is 
pfhcrictlly World-Wide, as demoostrated 
by prrilitthuiry tests when the statloQ was 
heard tn all parts of Burofie^ as well as 
la sDch far-flung comers os Australia, 

Rooth America and Japan. 

PoUowthg the universal practice of 
making modem kmg-dlstfaice wlrrieos sta- 
riona US attractive as possible, Ba0o Cm- 
fnU has received various little tooebea 
hem and tbsc*^ which have moru to do 
with hamaa dhgiQesriag, so tojfieak, thaa 
mdfo engitteerbig; We have la mind 
RW nttfufttve Oocmnualtr flottse to^ riw 
staff at the tranandttlnk etatlon. This 
1g k low dfie striiy tmlldliig which bears 
etrobg: resimhlaiifa to the usual eonatry 
dtrik It uMtalha sigtseh ringie monM 
jfef tba wsknarfled msmberii of tha staffs 
ka mBaini ^ 

he weM |a ffoarters fbr the 


lielp. Th**n there an* kwveral detached bungalows for 
the married memberM of the stuff The iiemunel ne<y 
esstiry to nisintiiln the huge stnthm In opi»ratlnin com- 
Itrises tlio engineer in iharge uilh n staff of fifteen 
uHsIstantH, for the present ITItlmately, ns one by one 
the tranmiillilng units iiro added to tlie Radio tVniral, 
more personnel will lie roqiilrod. It goes without snylng 
Another lltflo touch ^hieh sets off the slathm ami 
softens its ottienvlse grim asiss^t is tlie moling pond, 
for ccNilIng tlie water after It has Hn iilaltsl Ihnuigh 
the high-speed ulternators. This laisln of water covers 
a ground sjiuce of 64 1f> 42 fmt. and Is T ftet deeii. 
Tlie imnd la cquipisHi with four spruy heauls which, 
when oiieniHng, present ii beautiful and oraa mental 
apiieuyimm, dressing In no little tiicHsure the (mtrnncu 
to the transmitting slutlioi building 
Radio Central must mean tlie ffs using of the radio 
Systems of the world on New \ork fMly Wlicn coni 
pleted Its ciipaeity and lU range will be such as to 
bring tbe leaiUng nations of the world to the \ery 
disir of the American metropoHit, to and fram wlikb 
anxillurv minniunlcution <an be maintained over the 
usual telegmidi and Ulcpbone lines, In order that the 
entire country may use Radio Central When com 
pletelv realliuHl, Radio Ontral will probably conqirise 
im high frequency iilternatoni, giving a total output of 


2000 kilowatts, or 2700 bone^wer A 
migbt> Ug bid for the worlds radio su- 
premacy. Is It not? 

Theodore Q. Hooter 

T Is with great regret that we are 
obliged to cltronlcle the death of 3Ir 
Tlmoditro <> llosttr, who wiia associated 
wlUi Uessrs Munn A Cu as a laitent uL 
toraey for over forty years. In this etm- 
oet lion hi was know*n to thousands of 
I llentH who hud ucc*aslim to rtmsuU him 
In relation to patent cases Mr Hosier 
was one of the liest recognliwMl cxiierts In 
tlie rnited .Slates on several lines of In 
venthm Hftlvli>, and his disinterested ad 
\h‘e was always at tlio servloe of all At 
though Mr Ilimit r was not a native of tlie 
rnJtiMl States, having lieen Imrn tn Oer 
many In lRr>4 no one was laoro thoroughly 
AmerlconlM^ than he He was edurated 
at H teclinicul w lasd In Wlnnweller and 
came to thlMiv>untr> In 1M7] 

nts first activities were rriated to imv 
chanical entenirlses tn Ohio, Florida and 
Mlsrissiptii, and luf was at one tlim. Iden- 
tified with sKam navIgaihiD on the Mls- 
slssltipl River He llnally gravltuted to 
New York, and In 1S81) ho bocamc law of 
tho iNitent uttornejs of Messrs Munn A 
Co , and for over forty years gave up hln 
llf^ in the pmstsiitlun of patent cases. 

He nuiiilH.rvd lunong Ids clients eome of tho immt suc- 
cessful Inventors which the United Btutes has ever pn>< 
duced. (Naunilssloner Monro stated that Mr IJoster had 
pnisecuted. more aiqillcatlous lieforo the Patent Office 
than liny attorney bo ever knew of There is little 
qiiestlon tiuit OanmiHstoner Misire Is right In this state- 
nmur, and thniiwinds of Ida lUcnts will be very sorry to 
hoar of his death ills assoclap^ In tlie palint officeH 
of Mossrs Munn A Oi, and also the Hcientifk Auke- 
icAN, mourn his loss very di*epl>, us BTr lloster was a 
man of sterling Integrity and ids frlenila were friends 
of a llfetline 

Design of Atmoopheric Buraera 

'JJK Bureau of Htandurds him currli^ on an extensive 
investlgutlon of gas burner design Intended prlmur- 
llv for the Unelit of manufaptiiri'rs of gas uppllnnces 
and IndUHlrlnl gas appliance cnglneeera. 

Tin results of this work are given In Teelinologlc 
Fnijor No Ifla of the Rurouii of StundarUs which Ik now 
fi»r Mile h> the Siqierlntendent of Ikaumcflts, fluvem- 
iiunt ITIntlng UHlce, Washington, P C 

In tills imjier no extensive presentation of the theurj 
lias Issn omiiipliMl the aim lielng rather to sliow by 
nouns of tables and dirves based on exiierliuentul data 
the I ffci t of various factors on the opera 
tlon of hnrners With tla* arrangement of 
iiptmrutUM and iiieihiMl of testing that bos 
Inkmi develoiiefi It Is iMMaatble to measure 
quh kly and accurately the volume of air 
lnX‘<^ted into any burner under any condi- 
tion fif o|ioratl<in, as well as to detenulno 
the limits of oiicrntlon with any quality 
of giiH. Such infonnaUun Is eneential tn 
ortliT to enable one to design burners for 
any prefleieniilnod coudlthai of fiperatlon 
In order to underatond tbe various factors 
entering Into the design of burners, It wu 
found ncHnwmry to atudy the theory of tlie 
flow of guM through different tyiies of uri 
Acea, tlie principles governing the rate of 
Injoctlon of nir Into tbe burner, the design 
of the Injecting tube, the rate of consump- 
tlm of burnera of different imrt areas, and 
the effet t of adjastjiamt of the air shutter 
ibesu various farUirH arc taken up In 
detail 

In coneluslofi it Is iMinted out that on 
account of Its slmpllclly, low cost, and re- 
llabllltv, the atnampheric gas burner Is 
well adapted for dtauestlc and most of the 
sninller industrial purposes. If It Is |Mm- 
tdble to widen the range wlUitn which 
such burners can bo operated efflclently 
and without adjustment and design them 
to meet the needs of any particular pur 
pose, It will make gas fuel much more val- 
nuhle snd will broaden Its field of apptt 
ratloa 

With these facts tn view tbe Bureau 
has been conducting experimratK on 
atmospheric burners both with natural 
and artificial gas and tbe results will 
be reported In aubnequeut imiient. 
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The Hydraulic Laboratory 

A Prime Aid in Helping Us to Make the Moat of Our Waterpofrer Reaonroet 

By S. G. Roberts 



CroM-Mction of « &S,000«hompow«r InrMao deal good to oporote aiidor m liomd 
of 805 feet and to ran at a speed of 187 rerolattons per minate The generator 
samounta the drhrinR shaft At the lower left la seen a penstock ralre In 
position* Beneath the turbine is the recently derelopcd apreadlni draft tube 
which exhausts into the tailraet at the extreme right 


W K hrt\e H(*tan1ly In servloe today a 
total of HJOOUOO liiirw^iMmer whirli 
Is hy tin ImpulHO of falllDg 

wiitorH In tlj( Hour futiiro u nunitier 

of li\(lr<KliHtrU a til lie taken In 

liaial nlildi n11) uinpllfy this block of 
Hiiergy hy appnixliiiiitcl} 2.000^000 horse- 
INiHor anil to aa^aiipllHli this will cmll 
for tlie oxiM mil lure of sulMtuntlally $2,000- 
000,000 We ure at Inst Hwuke to the 
fntt that fuel Is costly niid the price 
(llKtwrhhiRU \iiriali1e, while Natures run- 
Ding waters can be made reHsomihly uol 
fonn In their How, are InexhatiMlIhle, and 
are free — tike iMinte vntume bcInK avuUnbte 
for successive users pt^vlded the head re- 
iiiiilns high enough. 

Tlie public at large has nn hnikorfeet 
('oneoption of the evolutimi that has tkeeii 
taking plnre since vre began the building 
of hydroelectrU tsmer sttitlons. Tli< 
imslem water tnrblim Is a rsdUiilly differ 
ent appamtUN from tike aaler wheel wlili li 
for u long time serveft to furnish inotUe 
tstergy TIuiiikM to the dinning coordination 
of practice and tlieorv iiiucli has been 
done in tlie dlre(*tlon of hctterineut, and 
Iperfonuunces now are Mistl^ superior to 
tlHSM* but two diM H4liis Imu k In this particu 
lar realm of met bunlcs 
Ah re<riitl> as 1000 tlie elVhietay of 
siandunl lyikes of water tuiidni*s did uoi 
(■xceed 78 per dmt a hen otkernitiig at 100 
tier mnt of ilielr rutdl iwv^Ker, und ut twlf 
liMid Ihetr efflclenc*) drotiia^d to something 
like 48 per «nt rmluy, there are tur 
bines Ht witrk that 1 ih\( un etn<leiK\ 
ranging from 00 to OH tier cent when 
turning over at sts'dls capable of pne 
duHng an) where fr<uu 50 to 100 jier cent 
of iliolr raleil piiwer That Is to sa>. the 
uuUs are able to |m rfonn admlrubl) ulieu 
dirr)lng only n pari of tlielr maximum 
deslgumi limits. Ibis Is a mutter of Im 
portance In iiuH'tliiK 4 banging dcmunds for 
elwdrical pnt»rg> 

No ainull slmre of this advance In the art Is due to 
tike aid of the resennh lalMirator) wlare the dlversllled 
]>roliletnN of the water turbine have Iteim studlml under 
conditions whhli lia^e dnrlfloil ninny puxxihig ipicNtloiiH 
ami reveaksl pbemanenu tliiit were umlnMiiiied of or 
only HUsitetied This llniMif Investigation has eximndoil 
fnim >our to jenr ami In (wce with It liiivi lieeii pro 
\lded equlptiieiit ami finllltles wbbh nmler It feiisihie 
to duplicate on a small but suitable mmie the ewamtlul 
features of a complete and big coinnieri.lal !i>dn>- 
eleetrlc liistallntliai 

Much exiierlimmtlng lias Uvn done by |N»wer com- 
panies ami rurhtiu inuitufiu turt^rs at the Iloljoke Test 
lug Flume, Uol>okp. Mussa- 
chnsetts. and runners have 
been tried imt there c>n a 
•teadlty Intreuslng scale The 
results, while oft« n extreme- 
ly good, were not subsequent 
ly kmllHfuctori 

ly when tlie turbines us ii 
whole were plnisid in tlkelr 
altliDUte poHitlons. This 
fueft anil the addlHonal ctm- 
sldemtbm that the *^w ailing 
Uot*' «t the llolyoko Flume 
wax generally a bmg one, 
led one of the participants 
In the Holyoke project to 
brancli nut, and eNtahltsli Its 
siwn hydraulic Ittlsiratory at 
Pettys Isiantl In the l>e1a 
ware Ulvor Tb© plant has 
limply compensated for the 
^mtlay, and has tieea Instru 
mental In unraveling some 
(ineatlons and In bringing 
about certain notable Im 
pnvveiucntH In water tur- 
bines and their ussoclate 
features. 

The laboratory at Petty'g 


Islaikd Ims ohvhiiiHl llie liicoiiveii1eiu*e id shipping to 
llolM>ke Ibe iiiulpkikent re<iulrod fikr numenms seiuirate 
tests, and It has enahlisl Hie Philadelphia Ann to carry 
out its rtscNiiili on roinpbt* tuibtiics, Ini lulling the 
turbine rniiia'r and draft tiilic pussnges leading thens 
fnas This has Initerl) isan found to Im of vital 
Ua|Hkriuiki*« It Ims for sometluiu Ishu reallxed b) 
lodraulh ciiglmn^rs Had the greatest dewlopnient In 
wuti r turbines Is itkel) to lie in imreiiHefl S|>eclfli 
s|keet1 of tiK runners or wlK*elH, ns Ihij arc popularly 
terined That Is to sav, where a given anaaint of |>owei 
may l>e ginerutoi] under u flxwl lamd of water, future 
HUccesH will hinge uisin the nhlllt) to obtain Ibis 


power by gmplogrlng ilagle-rnniuMr, direct- 
fsonnected torblDAn making the htgbeit poe- 
stble number of revotutUmg per minate. 
UedilMs of this character cost lees to 
hulld^ permit the use of cheaper gena* 
ratoni, juid mider It feasible to uttUn 
low-bead altes. These were the desiderata 
that Induced the Philadelphia compnny to 
erect Its bydraaUc laboratory 
To the popular mind the Impulsive force 
of wster driving a hydraulic turbine en- 
tails nothing more complex than directing 
the flowing water to the wheel blades and 
then proTidlng a passage by which It can 
•scape Into the tallrace and thence into 
a nearby stream. As a matter of fact the 
eOldent utilisation of the water’s peqt-up 
energy or momentum Is nothing nke so 
simple; and tlie function of the hydraoUe 
laboratory Is to enable Ute techalclst to 
analyse and to evaluate the divers vari- 
ables In advnrn*© nf constructing the power 
units of hydroelectric statkms. 

The day was not so long ago when the 
turbine manufacturer had **Htock" or so- 
called ‘'standard ' ilesigns which he was 
ready to turn out on demaiMl tor any 
power site, and, needless to remark, some 
of tlieae iterforrord fairly well widtn 
others were decldetlly Indiftoreat In their 
cfllcleDcIctt. The hydraulic engineer now 
knows that every change of bead and 
numerous otlier physical circumstances 
exert more or lesn marked itifluencee upon 
iho characteristics of the maililne which 
run he couuteil upon to function to the 
IkCHt advantage In the wcMtcrn sections 
of Hie Unite<i Mtates or wherever the pre- 
cdpltinm drop i»f the waterway HtfordM u 
high hfHid turlktm^s of lower spodflo Miieed 
are more siiltuble, while In the etistera 
portion of tlie 4*ountry low heads pre- 
dominnte, und for these lurliliies must be 
differently imslelefl so that the^ will run 
ut higher Mpedflc Hiieeds. In each luse 
the <imi|Kinents of the InstoHatlon have 
to lie altered lo hurmoulxe with the rircuuivtancM 
lmp4H4CMl by Nature and the pliyslcal laws that prevail 
To sotlsfy tliese comlltlons, and to llvo up to Hie 
gunruntves which umnufneturers have to nkiike to 
power companies, the bulldmi of turhlues cun m longer 
(hiieml uiKui rulkMkf-thumb metlMMls— they itnist lie sure 
of Hiidr products, and to emtiunige them In Hits pnr- 
(Imsors not Infrequently olTer temtittng bonuses f4»r 
every hit of Imreused pffhleiicy over tliut tailed for by 
contnut It Is no unusual thing for a premium uf a 
tlumimnd dollars to be paid for each {ler cent over 
and iiliove the etflciency stipulated in tlie ugreemeut, 
and when tills upiilleH to the several tarUnes In a large 
Installation tbe reward la 
well worth every reasonable 
efff^rt to win Huccess noun 
justifies tbe outlay tor tbe 
laboratory und tbe model 
tests. 

Tbe research work at 
Petty’s Island, Pennsylvania, 
has enabled the operating 
company to fabricate tnrfoliie 
runners having an Increased 
apeclflc speed of about 100 
per cent In other words, 
paliisuktng Investigation hag 
enabled that flrni in certain 
InstanoM to offer quotations 
on turMnes so patterned 
that they would run at twloa 
tbs speed prevtotudy deemed 
practicable — fhoa bringtng 
about marked Initial and 
operative eeonomlce. Xt 
seema that Ugh speed Is a 
more important factor than 
high power In cutting down 
first ooet, berauee Ugh 
peiknlta a rcdocthm la the 
■IM of the turMae and the 
elcetrto gaoerator and ceo- 
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view of the recMdlng itetlen ilMwiiig the dyneMomtler and acalee for neaMring IIm power developed 
by the model tiindjie% and the apecd coenter 


dn It fhealtle to idinpiuy 
the derifo of the torUDe^ 
aeparlaHy when tt U to be 
placed In low*bead ItutaU* 
atVffim. liet va make thta 
plain. 

A few yeera back, tn order 
to obtain meooable gene- 
rator apeeda whidi would 
give the beat electrical 
etfocta with a glvoi type of 
dynamo, It wua at Umee 
neceauury to rcaort to mnltl- 
nmoer tnrblnea — roaclilnce 
having aa many aa alx mur 
nera or water-wheela on a 
alngle shaft Thla called for 
six aeta of guide vanea, In** 
terconnected operaUng gear, 
foor or more beeringa, and 
A correapoDdliig incretise tn 
other aasoclate featnrea. 

Apart from adding greatly 
to the originol coat and 
-ui»eratlng exiMmse, the multiplicity uf parts Invited more 
rlak of breakdown. With the development of tlio high- 
aiiced runner many of tbeoo compHcatlona have been 
avoided, and a alngle water-wheel, combined with 
vertical abaft unlta of relatively few parts, and these 
simple and ragged In getop, can now be constniriMl 
for lewi money and yet i>erfnrnt fnr better than tliotr 
pr^eceaaora 

A concrete example of the gains derl\ed by HiIh ad- 
vance In the art will help us to appreciate tl»e aid 
rendered by the hydranllc lalKirutory A certain power 
company In Pennsylvania equipped u plant In 1010 with 
five units uf the two-nmner, vertical shaft type ?'nur 
years later, when more power was desired. It was de 
elded to iidi»pt a slngle-ranner, hlghsiieed design The 
new apparatus was seenred at a considerable saving 
In first cost and tests made after the Instullatlou 
sitowed n maximum effldemy Oft |>er cent fur the 
modem unit os cotnpared with 8ft iwr cent for the 
older twtvmnntT turbines. 

The man In tli© street rony isd grasii off haml just bt*w 
essential It Is for ii turbine to Is* iMdnhly eflk'leid He 
understands, of course, that careful utilisation of coni 
In a steam power plant Is extremely desirable, for thut 
fuel must be bought and handled To him, on the other 
lianrt, water U In a sense free uml, tlierefoix*, wliy 
Nitlier ubmt the meiisiire usetl In ileveloptng tlie iire- 
scribed horsepower T The answer Is Whore Intor- 
national streams, for lualuncc are concerned and 
treaties set the exml iiiimant of wuUr whUh cnii 
ts» diverted from these rUer* tor liidustrlul purpoM's, 
It Is a matter of moment timt the iM^rinlsslble volume 
shall be made to yield the largest prattkuhlo iien-eiitHge 
of motive energy Mliullarly, wlwre water f«»r hjdm 
electric stations Is punhased from Irrigation jimjci ts 
or wliere Us use is In any way restricted there Is sure 
to ho a proiHirtlonute gain throngli the adoidloii of 
turbines of marknl 4«ttlHen<*> 

The hydranllc lulwmiory Is proving a Anluable aid 
In tlie e\oluilon of wider turbines of conspliunus rell- 
ublllt} AVhUe It is true thut this fnciur should 
oharailerlxe any tji>e of mu(.hliier) sllll It Is esisi hilly 
to be derired In hydroelectric plunlie—jinrilculurlj If 
tbeae be large A shut-down f<ir JnHiMN.ilon or reiuilrs 
Involves a loss In jwwer output whh h cannot be offset 
by any **savlng in the coni pile," On the otlier liand 
there Is a direct sacrifice In revenue Suppose, for 
example, that the station Is equlpi*cil with 30,000 home- 
power units, and that tlmwilea price of energy Is iit Uie 
rate of gift per horse-power yeor If one of those units 
wm out of commission tor twenty four hours It would 
represent a loss In income of gl^^OO I Accordingly, much 
Is to be gained through strength and niggedness of 
design and the adoption of h model of such simplicity 
that It wlU facltltata rapid dismantling, repairing, and 
reassembling when necessary 
The draft tube of a turbine tostallntlnn Is the passage 
through which the water on lending the runner mukee 
Its way to the tallracA and tWs conduit idays an Im 
portant paH In the turbine's effective utUlsatlon of Che 
pent-np oiergy In the Impulse water Much study has 
been given to this feature, u»d>t the Petty^s Island 
labomtory there has been perfected what Is known as 
the Moody spreodlng draft-tube This tube Is a greet 
advanoa In the art, aiM U an IndligMHisable feature 
wherever turbine runners of high speed are employed. 
By neans of it it la posalble to increase the vacuum 
Just bdpw tha tarUiw mnner, and In this way to re* 
galiW In effect, a large per cent of the energy In the 
water which would otherwise be lost after leaving 
the wheel 


Ah o reflex of the turbine liivestlgHtlons at the Petty's 
Island labomtory there tins been de\ doped tliL ho-cuHcU 
&I<MMly Sidra] pump Tilts pump marks the same prog 
rcss In tills imrtlculnr field that Is exempli fie<l by ttie 
evolution of the high kihhhI turbine runners ami tho 



The water passing over the weir In the back- 
groand can be seen the stilling racks for Ironing 
oat lipplea and surges, so that the water shall run 
smooUdy and quieity over the weir 


Impnixed jiump udmltH of the use of chvIrU moiors 
iliut inn lie nm iit twice the velwlty pemilsHlblc In^fopt 
Vs n ixnimMpuncL, complete puinpliig outfits inn bo 
inunnfiKliinsl and Insiulleil at greatly redm-etl ex|s»nw 
Thla Is xer^ dcHlrublL xxlM^ro large quu]itl(Jt>H of xxiitir 
are to Is? piiinixsl under low heads Frexlously it was 



FanstiNA talva for a »,00§>ho yp ower turh^ 
Valves af thla sort are eiapl^ed to rogulate the 
voluMt ef water passing an to the turbine 


necessary to provide rathek 
CiMtl> low sp^ electrical 
equipment 

The laboratory on Petty'a 
Itdaud lias a concrete 
race, tallrace, NDtl return 
tanks The water Is lifted 
by inefuut of inotor-drtxrett 
eentriruKttl pumps Into the 
headrace tank, where the 
iiioiiel turbine to be tested 
Ih placed Model runners 16 
Imlics in diameter may be 
irlwl out under heads up to 
\Z foot ami 111 ounjunctlon 
with xarlouH t>i>es of Iih 
takes, rnHtIngs, and draft 
tulies The water, after 
1 1 has g( me thnmgh the 
turtdne, the draft tube, and 
lulu tls* tuilrat'o, next flows 
Into tlw tai1rm*e tank and 
then oxer a we r where it Is 
carefully measured by the 
volumetric metliod From the weir it pusses batii by 
the return tank to Uie sue lion of the pumps. This 
completes the cycle The effoctlxe head on the turMne 
under test Is registered by differential gages attached 
to the headrace and tho tallrace tanks, awl the i>ower 
dexeloiied is Indicated by iin Aldew dynumutueter upon 
direct reading scales. 

All readings are taken Hinmltaneonsly at half mlnuta 
intervals ugreeuhly to a signal bell omtndlwl by a 
tiinMier thsk In this lidsfratory It lius lieen found 
pnuilenbie to make emuimraVlve leslK of tlw sama 
runner or turbine when assoolntcd with different fomui 
of dnift tulH% all other comlltlons Miig the suiih*, and 
l>v this tneiins to urrixe at nil evaot mmipariaon of tho 
effetllxe \nhie of the xarlouH types t»f draft tubes 
usexl Tl was (n this way that the lO-per-oent Increased 
ettWHeni'y of the Mofsly design was ludlsimtulily I'stnb- 
lislied 

It Is out of the questtim to dlsrusH the numerous 
otlier factor» ilmt afftst the working of a hydranllr 
turhlue and whUU ure studlcsl at llie liilM)rutury In 
oiiler IhHt the force of falling water nin he converted 
Into mecimninil is»wcr and then Into eliHirUal energy 
fi>r traiismiHslon mmr and far Hut It Is well U» 
eniplmstxe that tlic steam turbine is no nmre highly 
s|SH Inllwsl !n Its technb n! roquinaia nta than tho 
XX liter turliltie Mmillv, It sliould In k<pt In mind that 
the liyilnitilli (iigliii*ir is tisliiy eiiiploving heads of 
xvalir niiij,liig from 10 f<»et or so up to 080 feet In 
wauriNiwcr pliintH built or building tii this country, 
iiiitl 111 is (iinniiit.lx controlling tlu'M* columns of water 
111 ojM rilling liirbliieH xtirving from a few hundred to 
VitMKi hor>s*iHmir int unit These Installattuas would 
not Ih fiiiMltile, Hjife^ and di<tH.ndable but for 

ihi rtx elutions iniil Hu iiHuiientons sld of the lulioni- 
Ion 

The RITccta of Thirst 

1 \ \ T'^TItiATl \(! the effects of thirst on young albtno 
ruts, 'lokiijiiKii Kiidt), nf the Institute of Anatomy, 
Unixtrsllj of Mlnnesofii, finds In the Journal of Em- 
pvrimmtal (hohjf/y for July, 1821, that albino mfai 
filmul one iiiuiitli old niiiy be held ut cunstunt body 
weklit for w \t rul wt*ekM by rcstrlrtod uiiamnts of 
Hiiuld (milk) In u db t oilierwiHe ntlettuate for growth 
Tile ruts slam a progressive toUrunce of tldnit, ho tlmt 
less liquid milk Is dally rctiulred for maintenance an 
tbe exiierlment pna^eeds. niie tall iNxximeH elongated 
while the boily length reinuliiH constant There la In 
general a tnarketl Increase In weight of the skeleton 
and a slight increase tn the visceral group The mua- 
culature rtuimlns iimirlv ci>nstant In weight Tliere la 
a slight decrefuie In the integument an<l a marked lost 
in the "reminder" Of the Individual viscera, the hypo- 
physis, eyeballs, kidneys, saproroualH, B|»lmil <>oril, 
akeletim, sciatic nenes, tiomreas, stomadi inteatlnea, 
Mxer, and uterus show a definite Increase In weight 
The liesrt, brain, and lungs remain nearly constant In 
weight Tlie tli> nius, ovaries, parotid and NUhiimxlllHry 
glnndH, spleen, testes, e1lldldymldc^ and thyroid suffer 
more or less well marked decreaae In weight The 
growth tendencies of the various organs In the young 
rats diirlug the thirst experiments rurresiNiiid In general 
to those found in rata of almllnr age during under 
feeding, although certain exceptions »N*cur (tCHteu uud 
kidneys) Idkewlae, the resulls of the thirst tests 
(also those of the Inanition exiH*rltneiitH) show a 
generul resemblnnce to tlawe of similar <hurncter In 
adults There are certain dlffercia-es accorflliig to age, 
bfiwever, a* well us according to the type uf Inanition 
etnployiMl 


12 


SaENTlFIC AinmCAN 


Thr BwnUrti rrmr the- fimirm rcaidlns SO * mnd the Inscription la wonb ^^Uilrty i** one of the ywf flMi^ of mmtorfelU iB amw TW pr t M itm of tlio Wif i, A pomdiM Bota loool ilOttBp mrA 
at teitot a nickel unuMid and trmmromed Into « ftOO varlctj by Uw addltkm of o IoIm iKMbiMii'k. Tb^ btm two olanipo of Kwnifcm of wfcfoh oafr ft fow flmbw oobNo oxlif. **T«to boriM/^ pftlr of 
Ibt unc-rruie French aUuup of 1B49, aouiwd by InarrUnn noe oteetro in th« Unek npoMe down. Two gftdWM of Nopho, noid pravUloftolhr for n dWft ttao tlw fUrrlftp dftn of IfMli Tht *VbM 

Geneva* one of Uio aorileei Swbi itfUBpo. One of tht int Iomm of MoMftvhl« prodOBOMor of W o llW— li. 

A group of coanterfeltH of atamUrd rarities w)dch woslil lia wortk aoMotklAg Uka 16010 if tkaj^ wota gonviao 

Stamp Frauds and Their Detection 

Some of the Means Adopted to Pj^tect the Collector firom Foiq^eries 
By the Philatelic Member of die Staff 


T IIR bulk of the HtQin])H nhtoh the non*cnll(«lor pcoh 
liuvu no IntiiUMk vh1u« l*liey rtlMil for u cent or 
luo Jiplece* hut thin imrcb covera the cont of hundllng 
tliPiii Then* are (lerhHiw n't, OCR) vurletlea from all over 
the world that liuve a true market value baand on rarity 
imd demand TIiuho coRtlng lew than n dollar ure apt 
to tw neglected an trUMh , and aa we Ht>pnmrh the hun> 
dredHlnllar rliiw the iniirket la of course* limited 
Keverthelem Uie real nirlth^M, of whh h the known coiilea 
are numbtred* conic an high or fl^*e and ten thoiiHimd 
dollaw* w Ith plt^ty of huyera lo uhHorb tlie limited 
offeringfl. 

With Ruch Miluea and n free market* fraud in bound 
to lie attempted Moat namterfelfM are made of whole 
rloth nut whether the dt^Hl^n be with the 

Mid of n eumeni <ir hy hand-engraving. It will nut cor- 
reapond exactly with tlm original With hun<l4>ngrav(Hl 
counierfellH, the expert examlneH the detulln of the 
stump for ptilnlH of dlvergeni'C fram the known genuine 
deHlgn Tlie pliotogniplik n^pnaluctlun Is mure faithful 
In these iiuilterR* hut UHually dlfTers from Its (Higlnul 
In the general effect of tune and shading, und often In 
Kiiie 

TIm 3 exp<‘rt Imn seen a number of cimnterfettR of any 
glvi4i stamp* and often liiia h reference collec*tion c<»n 
talntng inony of thf*Me If the Kpet Inu^ under exatnlnu- 
tloD falls to Identify itself with any famlllur conntor- 
felt It mnst either Identify ttaelf with the genuine 
stamp or dlRpluy divergence that murks It os a **ncw^ 
counterfeit Tlie examination 1 h conducted tinder u 
gluKH that raagnlflos two or three dtuiueters. The ex 
IwrlenetMl phllfitellRt knows wbiit sort of mistake the 
counterfeiter most easily makes, and what sort he can 
lilniiwlf liest see, so lie knows Just about what to look 
for and wbut parts of the siiechnen to examine most 
curefull} Ills work Is quickly c‘iMiipleleil, eMfiecially 
when carried cm In the presitico of a genuine copy 
Tlierp ure numerous exceiitlons to this stuleiiient 
Many mIuiuiih of the '4 Uh and 'QUs were printed In sheets 
of forty or thereabouts, eoeh “clkhd" being sejianitely 
tyiMHiet or engraved by hand Instead of Impressed or 
electrotyped from u single original die ns Is done today 
The various stamps on the slieet are then no mure iden- 
tical than an original and 89 connterfblts. The export 
now has to dinitle* not whetlier the questioned S|iectmen 
la like a single original, but whether It Is Idisitical with 




an} one of a large number of mdgtnftls* This multiplle* 
i^Donnousl} tUe dllfhmity of finding material fur com- 
parison. it usaall> means that complete material con 
be hud only In the form of a photograph of a recua- 
structed plate, which la, of eonm, not an absolutely 
faithful standard. And it means that portions of orig- 
inals or suspected cofiles that ors veiled by conctilotions 
(*nn not bo directly compared. 

This makes contrilmtury testimony from other quar- 
ters of value A rare stamp la rare because there ore 
not many of them , and while ssriy Inks were not con- 
stant. It Is easy lo establish that certain shades are 
right and ollicrs not. Again, one of the most dangerous 
counterfeits known, so far as surface mftoniaU go (the 
famous Sweden error illustrated). Is printed on a paper 
totally unlike that of the originat stamp, In color, tex- 
ture und UiIcknesiL Pafier and color, seldom used as an 
absolute test, are St great value In attracting soaplclon 
to a counterftit of good surface appearance, and again 
In helping to swing ttw verdict in a doubtful cose. 

Then there is the watermark which appears on many 







A.' 







stamps. This is a thin ^N>t in the paper, tntrodnoed 
during uionnCacture^ which transmits more tight then 
the rest of the etnmp and is visible under condltlotts 
bringing out this pn^’erty Tbs faker con print on 1ml- 
Utton watermark on the bock In greasy Ink, or be can 
scrape out a thin place of the desired psttm Kcitlier 
of thece expedients defies detection for s minute, how- 
ever, so of lets years another and s better tri^ has 
been Introduced. 

By chemical proeeae the deetgn Is washed off a oom- 
moa stomp of the same siss and the some watermark • 
Ss the one it Is desired to Imitate. One faker made s 
bod guess and printed on excellent forgery on paper 
got by cleaning a stamp with much tog fins a perfiMw- 
tion. But boning some such /as# pat. paper thus 
secured Is bound to be ri^t. When the was new, 
many such takes passed s hasty Inspection on tbs 
ground that the watermark was so obviously good tfist 
the stomp sMcef be right Now tbs watermark Is merely 
contributory evidence. 

Philately's most Interestlag-mid most puxxUii#-* 
derelicts are tbs stomps that are partly genuine and 
partly false. This apparent anomaly may arise In 
varloui waya When an entire eeiies sppesre in identi- 
cal design, the labels of value alone diirertng. the yalae 
may be erased from the oomiiioner otauipe of the sst 
and n substitute painted or printed In, converting the 
stamp Into a rari^ Such wtiric is done with nmssin g 
skill , and Its greatest menace lies In the fact that the 
general appearance of the altered stamp Is altogether 
that of a gcmulne copy 

Then there ure surcharged stampo. The desire to use 
up old and obsolota Issues, the sudden necessity for 
stamps that have not been tMlvered, guvanuueatal 
riiangeo, and numerous other ctrcumutances, give rise 
to stamps which bear an overprint, in ordinary type, of 
a new valuer n valtduting word of some sort, etc, etc 
Perhaps one-tenth of all collectible varieties are of this 
churucter, and usually the overprinted riomp is valu- 
able out of all proportion to Its worth la unsorcharged 
oondltlom 

This is the fiikei^ paradise. When the false over- 
print is hand-stomped detection is, of course, essr. 
When a p|^ is used, with studied cere in dutticaUng 
the type of the genuine surcharge, on almost micro- 
scopic uieasurement of the surchargo is usually nscee- 
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At the MlnMA richi !• riwWB r uviivtal# cow ‘th* lO-MUtiilwi ¥Rhi*t Th» hUmt tm >pMlm«fu Bf* Rooiitvrfpits of mHow itonanliwtlmio of tho wm# lorlot, oil of thorn boinjr illlfrroiit. oo o mroful 
Awfaf ®f toioHptlnBB rimI fkRMOR *W olww PvRMMMlrfy tbo ontln RtrloR rxJiRr In onofe lAylR ®f foko tlnoR ohRnRtnv tbo rurmirI for tlw o e w ml t>rlntlnin would bo olmplo *n*omh 

T«tt ditmat ceintarfflita of tbo mhm tUnii; «nI on orlgloob Tbo oUmpo on of Pormo, om of Iho ItolUn duoU«M before the onlflcotion 


01117 It a \Artet 7 uf Uttlo value exloto preoentlng the 
oome oven^at cm a different base, one of these U cut 
In two thrcnifh the sorebarxe and we have an antooiatlc 
ocolo fticnlnot which to nuasuro the suspected cofiy 
When tldo Is not pooslble, meafinrefnents must be trans- 
fened from aemutne to questioned overprint by mettc- 
nlottt xm of the dlvlden. lien fieqaently 
the Ink or tlie bme of the ImxueBfdtm 
betrays the fraud. And sorootlmes the 
expnt Is bleeped with pore luck If. for 
inntaAcei a Fiench stamp overprinted for 
use In Madagascar appoM with a beanU* 
tnl Parts canceUatloa, examination need 
go no farther 

An tnterestinff development of recent 
years is a series of counterfeits, Including 
oevml thousands of varteUeH, put out In 
Swltserlnnd. The surcharged members of 
this family do not appear on genntne 
stamps. The entire piece— stamp, can- 
oelhitlon and surcharge— Is forged. This, 
however, Is exceptional , the average faker 
puts out his fraudulent overprints on 
genuine stumps. 

In rare cases the nnanreharged stamp 
is the rare variety, the counterfeiter's 
task Is then the removal of the offending 
overprint A similar situation oxlsta wlUi 
reiemco to nuuierons British colonial 
stamps which were available f 6 r revenue 
duty, and when so used bear tsm-stroke 
ohliteraUcms. In this condition they are 
practically without value, so the pen 
mark Is retitored, and gum or a *'phony'* 
eancellatton applied to create an unused 
or a postally used copy When viewed at 
a very slight an^ almost parallel with 
Bio surface, these Items always show the 
de p r ess ion from which the mark hss been 
removed. Moreover, orlglual gum and 
subsUtuted gum are two entirely different 

thlny^ 

Most fakes — especially those which bear 
a mark that It Is desired to conceal— are 
of used stamps. One reason vre have this 
Instant suggested. Another Is the present 
prsfsrence of mnst collectors fbr used 
■podmens. likewise, many collectors 
take a cancellation to be, within limits, 
an indication of genuineness. Again, in 
many cases unused ^^remainders'* sold 
after dentonetisatlon by the post office 
am available fbr almost nothing, while 
csttcelM copies can be manufactured 
from these which. If venulne, would be 
wo rth doltank and In extreme cases hun- 
dreds of dollars. Finally, the cuU of the 
nssd stamp has sons of late years to the 
length of coUsetiBg nmny special csncel- 
totfona for tbeir own aakM alone. The 
pmowce of such a postmark may raise the value of a 
sump from a tow caits to ten or twenty dollam— tar 
mom than the cost of unused copies. The dose study 
of esneefliitlaiks which results from this tendency, the 
stact knowledge of what oUtterattons were used and 
vrbere, defeats the faker in his efforta to apply falsa 


ranoeUalUns, and when he tries to Imitate the cancella- 
tion for Its own sake Occusknally It even aids In the 
detection of ordinary c<tunterfeltB to whlrh 'cancella- 
thins" have bean appIliKi to promote m la Mil ty 
An amusing case recently occurred In connection with 
u large otmslgniuflnt of Hiumps sent licrc from aemiany 


The lot Included a certain Providence local stamp on 
orlglaal cover Unused, the atonip la worth a couple of 
dollars, while a genuine cover would hn worth whatever 
)oa want to pay for It — Niire)> a couple of hundred, and 
maybe more. Under the scrutiny of American experts 
It devehnwd (t) that tlw iien-mark api«nring on the 


Htamp in addition to tho postniarka — In this case a 
ratlwr fuvorahlo bit of utmosplaro — was made with a 
steel pen and not with the quill of 1K46, (2) that the 
postmark ahowlng a niinii ml **5" In a drrle slnmld 
have lacked the circle. (1) that the '*ri* should have 
lieen Iloninn ratlar than ItnIU (-11 that tite Pm\t 
deuce rsMlniark was Uatt*<l throe months 
after the stjimp ct^sed to Iw avallalile for 
poHtnfO* AtiUle fnnii tlieae trifling dis- 
creiamcles, the co^^^ was entirely gen- 
uine' 

Among the actuiil tm>lH of tbo phllotel- 
iHt scales and dividers and niugnif>lng 
glHiw >m\e lH*en iiiciiUone<l Pcrforathsi 
gages are the most UlHtlnctlve philatelic 
Hpecialt) 'I lie slrt of the iierforntlim fre- 
i|m*nlly dlHLInautKlit s between two vari- 
eties of the Nil me Ktuiii|i, and is of vuluo 
In dlwrlnilnullng U tween genuine and 
counterfeit ns well llie iwrforuUon Is 
nurmnl according to (he number of ludes 
that iippiar In a space of two ctsitliiietorM. 
<'4Mintlng hoU^ along (he edgea of many 
stnuifts becfjnii^f InlMirlous. so gages which 
(nnble the ]M*rfora(tt>n to Iw iiiethanleally 
fitted iigalnsi tnmsuHng lines or dots are 
sulmttiutcil for counting 

Kut uflt r all the phllutellRt k chief tool 
Is the l»eu£cne i up Tin sUiiitp ordinarily 
quite opnqiR Iss'onies semi transparent 
when wri with thU llfiahl Tlie stamp Is 
Moiiawlmt lrans|iarent against Uie light 
when dr\ here the dllTcn^ice Is not 
pnmoimmi JhiL if we laj thi dry stump 
down on u hlack mirfuee, a hat light imsses 
thnmgh In i»onipl«*lely ulisorlKMl by the 
hlatk pigment If however a e then pour 
lamEcne ovtr Jt more fight iuimes, and In 
now ret1<>tleU luck through the atamp 
from the film of bensono beneath It This 
twlnMninKiiiltiHil tight gives a remarkable 
pliture of till Intimiil condition of the 
|Hi|N*r Watt niiarks, wlihh are unUnarily 
dUlk ult to pick out whin hold against the 
light b> nuMun of tlie confuahm created 
bv the design of the stump showliig 
through, show up like a nore thumb In 
iM^kene Also though the story Is too 
long to till hire, the liruxcne cup given 
Ute most sntlsfuctory guard against the 
wlJen of the slump nqsilrer Modem 
philately makes a disttnctlon between fine 
condition unU jioor which wan nnknown 
a gcnenitlon ago, und has Ultle use for a 
damaged specimen The things that a 
skilled reiMilr man with a bit of the ar- 
tistic temiierament esn do to u nolled, 
4 rumpled < reused tom, and tbln-sputted 
WTeck of a valuable stamp are almiist past 
lielief Ilut tlie consistency and the thick 
ness of a repaired stamp are ordlnurtb (ramdently non 
uniform to show up In the benaene 
The connterfetts used to Illustrate this article arc 
from the referunce collecUiA of Mr IVrcy 0 X>otme. 
whose kindness in loaning them for the purpose ue 
take this opp4)rtiinlt> of hi know leilglng. 



A Mff nf aarty Hawallana froai a refmnca eollacthHi of covntorfclts. If they 
worn ffcaaiM^ thdr value would be la the aelghhoihood of flAOOO 



Tin HU ids UISIS J*US m m n wfsp mi dhi n( M tim nartar mmri Tlw tevtrfsd T** is Mitworthy. The t, t mad I ewasm wOww sr* Wsmpi tint actaRlIr «artW mnliwbi th* 12 snd 1R u« fortlwr 
mrnn olM to thR wa to tlw totor*R taMOtosttato Tba two TtobOflto Murittoi itaiiuw «t pntaUy tlw tost kaewn «C Ito stondsnl mrltlMi tlwr* rtr sboot Um of «Reb vrIor known to niai. Rnd 
diWr ffHtoitottoprtrtofltooMdlttaa weQkrtotll.i)to«r MO. BMUttoMi k Rtowa tto ckwutoto ROWtorto to to the roUrKMh fmm which U» pWtarM wri* msdo The UniRURy >tRmp which it 
taHatoi to warto tkito wnta in gindM coplaR. Of MMk RonntorMU thnwiwito ibrv whh enod fartuM, to aoU tofm H ooenn to nay bwyor to tw a mln a them for srbuUrimm 

A inal array ef album weeda ef lueve Chan ordinary Interaat 
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Comets That Have Lost Their Tails 

CuriouB Irr^iikrities Revealed by the Camera in These Atteantfed Streamen 

By J. F. Springer 



Halley's comet. Jane 6^ 1910. showing the discarded portion of the tall drifting away 


A mong the most n*»iuhie 

of I he o)>J(*ttH to lie 
oem In the shy arc the \lHtt 
one kncmn qh cornetH 1 
apeak of them iih * \lHltora,'' 
tM]l IIiIm 1m otil> n>liitl\ely 
rurnMt Tli(>fie iHidleH Hurely 
havL their huhltat la llii. sur- 
mundlng unUirHc und Uicn* 

Ik no v(Ty KuliMtuntlul reason 
to HiipjioNe the} lire tihle to 
get out of runjcc of Iho grav 
Itathtnal sphereM of the great 
numt of the vlNlhle iiml In 
vlHlblu Htjinu OiiuutM cximc 
Into vlKiblllt) for the In 
habitants <if the earth iibd 
pHKH out of It Hgiiln The> 
eoine Into \low Huddtvly and 
Without iinnotinreiiKmt Aud 
IIm^ neviir rciiiutn fto iifi« r 
all, there 1 h wmie JuHtt<'e In 
the term fisitors 
Home nmietH Imuoer, n*- 
turn with luorc or Iimw refill 
arlty P* rhH|iK» the iiiohI 
notable exiiiMple of a |N*rlodlc 
comet Ik the one gimrally 
known AH Ila1U>'N This 
comet has Ihm n u notahU 
one In the hlHtor} oni of 
the iiMiMl rtMoarkahle apparlilonH iK't'iirrlng In lOOfl AD , 
about the time of the Norman of hn}.hind 

The 1tn>(*ux TuiNWtry ib^ddM this \lMllalion H<iine 
perlodlr cometM have iit'rlods of onI> ii few vears, 
while olhera <»ecupy a great HtreUli of yearN In etna 
plellnK a cirenlt Halley n e<imet rtUiimn at Intervals 
of about thretMiuarli rs <if n century Some of Hit. In 
ft>rmntlon olitalnuble with respect to the regular vlMllors 
la Invoheil In n meiiNiiro of imeertjiinty largely be- 
canse of dlllkniltles of Idcnflflmtlon 
One of the mowt remarkable thlnirs ntmut comets is 
the presence of u tiill Not that all lane them Many 
pmawMS tuch apitendagesy nnd hoiiio make marvelous 
dlaplaya. However, the tall iipiamrs to bo n transient 
affiilr somehow due to tlie comet s pnixlmlty to the 
son A periodic cumet which dlsidayM a mugnl&cent 
tall at one apparition may show little or nothing of 
Uita character uimhi another occanlon 
As n typical comet swings swiftly round the sun, 
the tall seems to swing around an well Always It 
Stretches from the comet In u 
direction uwuy from the sun 
As the tall may be many 
millions of miles In length, 
an oxplunutloii Is netMlod to 
cover the qutwtlon hm to how 
It 1 h iMiKHlble In a few days 
to awing the tall thnaigh an 
arc of ISO deg Huinu eunH?ta 
are extruordlnnrlly rapid 
ino\erM um Uiey round Ihc 
sun Tims, the iterliMlIc 
comet of 1S>I3 retulufd, In its 
awrlng round, the wonderful 
velocity of imo miles iier 
second, llowo^e^ It Is more 
particularly the ntpld angu- 
lar swing of the tall that 
needs explmiatlon If the 
tall iH pretlsely Uie same 
objet t throughout, u 72 hour 
swing of a hundred mlllUm 
miles of tall through two 
right anglps would menn 
that the tonatnal particles 
covered an arc coOHlderuhly 
over ICUHKMigOO miles long 
at the rate of somo (100 
miles per second lluwewr 
the tall may have a constant 
general apt^onmneo nnd yet 
at no two mohuiiU consist 
of prw isely the some aggre- 
gate of particles. Kxaniplra 
of such ob)c4.ta are rivers,^ 
the flame of a gas Jet. etc ' 

It has been ctmcelved that 


the tall may nmlty conHlsi of very minute imrileles of 
inutttr orli^nullng no the miuoi nnd Hwei>t off Into 
siMun* b\ the pressure adJon of light The reality of 
light presKure seems li> lie adiuHt^, nnd Its intensity 
has hi«en ciiUulute4] And light presHure nmy come 
to huMj u more Intense effect thon diK>8 tho gravity of 
planetary lM>dh»s. Bodies on the earth are heavy not 
hiHuuM} u gruvltaUve Hue of force Is espci.laUy strong 
but iNH'nnse It operuu^s within tho biKly us well on <m 
liH surface IJglit pressure exerts Itwif upon the 
surface only, ond In fatt only upon the one side, 
while gravity deals with every conulneU iwrtJde 
AciHirdlngly the premtire of light upon a ball or a 
stone Is Inslgnlflcunt e<ini|iared with the force of gravl 
tatlon But If the bull or stone lie reduced In sfse 
Indefinitely a time will come when. bocauHo of tlte thin 
ness, the prewuri! of light will wiun! the grurltatlve 
effort Wo lm\*e now cmly to continue the rwlucUon 
to get a pressure from light much greater than that 
of gra\ltHrion Particles on on ordinary cometury Isidy 


not too negr the son would 
fM bnt a sUiflit gratttaUve 
pull as compared with tliw 
centrifugal throat of light 
Under the favorable con* 
dltlona of the presence of 
qoantltles of very finely 
comminuted matter, a not too 
nioaslvc comet at a proper 
distance from the sun. and 
continued ncceiw of the son's 
light to the material. It 
HPMus not at all Impondble 
that the sun ahould drive 
oft the particles In the form 
Ilf a continuous Jet. and that 
the tall no far trtyta being an 
object periwtually Identical 
with Itself might really con- 
sist of minute particles re- 
coding at tremendous rate 
of speed ccntiifugfllly from 
tlie mm The tall would 
1 hue consist of a Jet of par- 
tfclcs. Hie Jet being perpetu- 
ally renewed at the comet 
and iierpetualty dissipated at 
(lie far extremity Such a 
tall could, if the rate of rs- 
tHViHlon of the particles la 
suflh Imtiy swift, swing- 
rapldly through 180 d^ even If ^be length of tall be- 
very greai 

However, the material for the toll must be continu- 
ally supplied from the body of the comet, which would 
accordingly sufij^r a diminution of Ita mass. Out in 
space, the particles coming away from the tall would 
smii to l)e forever uniler tlie influence of the ccotri- 
fugal thniHl of Uglit from the sun, the only chance of 
cMwttiKi being tlm udvwit of u shadow or approach of a 
IsKly of high gravllatlve force 
But the flame-like tall Is not always constant In Its 
form, cimtinultv nnd dIrecUoo. A very recent comaU 
1819b, lust Us tall imddenly and started a new one. 
TIiIm occurrence took place about October 22, 1919, 
when tJie comet was some 6 days beyond the Hyne of Its 
nearesl oppmaich to the sun. This comet is nNUly 
Idenilral with the one dbwovered by Brorssn In the 
Hummer (July 20) of 1847 It was redlscoverad In 
1919 by Metcalf The comet is accordingly periodic 
and Its clnult la to be taken as about 72 years In 
lengtli It Is classed as be- 
kmging to the Neptune 
group of comets, uUhongh 
this most dlMtunt planet of 
our srthir systau may not 
ha\e bcai the cause of the 
ckwing of the orWtal paths 
of the meuiben of the group. 
Halley's comet also has an 
orbit whose aphelion falls 
in the rogltm traversed by 
Nepiime In 1847, the Bror- 
aen Metcalf ctmoet seeina to 
have reinalned a strictly 
telescopic object In 1919. 
the apparition made Its np* 
peal, though a very moderate 
one, to the naked eyei Dla- 
covered In August, It became 
distinctly visible to the un- 
atdod eyo at or before the 
middle of September Ita 
conriderable vtslbltlty con- 
tinued until a fow days afto 
perihelion At abont the 
middle of Its five weeks of 
vMbtUty, It attained a mag- 
fotnde of (Harvard 
acote) 

Bven In S^fktember. pboto- 
gmphlc reprodnetfons of the 
object dtecloeed the preeHice 
of a tan On the 22ad. it 
measured 8 dag, In tenith. 
The smaU etwnp abowd hy 
photographs of nearly Oe 
■ame date may secy irsH 
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TIm Broraen-Meitalf conett October 22, 1919, ihowlnf oummioI diffailoii of the toil 


itovo bm duo to photo- 
gtojdiki oondlciaiii. On Oct 
a, tboto woo ofoln a S«deg. 
toll. Oa too etb ond Ttb, 
tbto loagtb moro than 
dooblod; no that tho idioto* 
graphs show tolls 7 deg 
loog. Tbo longest tall dfjH 
ckNMd by tho photographs 
obtolnod by Prof B. E Bai\ 

Hard with the Bruce photo- 
graphic telescope was the 
one possessefi at pertheUon. 

U was 8^ deg. bsig. 

On October 22, the tall 
was photographically oheenr- 
ed as being In two parts. 

Uother, there woo an old 
port no longer ennaerted 
with the head and a new 
part extending ^frotii the 
bead In dlrecti<m 12 deg 
from that of the old The 
old tall at its point of 
nearmt npporent ci mtact 
with the head was sHll 51 
min (or nearly 1 deg ) from 
It It is possible Uiat part of 
the foregoing is nut vorlfl 
able from the hulMone re- 
productions fnim paper 
prints. I am however, fol 
lowing Prof Banners own 
statements. The separation 
of tho old tall from the bead 
may. Prof Bumurd thinks, 
tw ^sclosed in an earlier 
stage In the photogntphs of October 20 — ulxnit 48 hours 
lirevlous **On that dote, the tall pruiier seeinetl dls 
connected from the head The rearward ixirtlnn, wlihli 
was sharply pointed, was O' 0 from the head while 
a new and widening tall filled the s|mcc betw'oen It 
and the head. If these imrtH were the same on the 
two dates, the recoKslisi of the particles was at the 
rate of 21 min a day Photugniphs made elsewhere 
will probably decide this question On the photograph 
of O^ber 20. a brighter crnidenHathm iiUml 2 deg long 
Is shown In the tall 2 deg 30 niln Uu k from the head 
It Is pixwlWe that one should hn>*e been preparetl 
for the loss of Its tall by a comet and the generuU<in 
<if a new one In a somewhat dllfereiit dlrectUm fay the 
pbenofnenoa observed long ago of the display of fun 
idiaped tails. If a considerable arc can lie filled at 
one time. It Is not u great step to conevUe of the arc 
being supplied In two or iisire parts successively How- 
ever, the actual Uws of an entire tall d(»es not apiwnr 
to have been notfHl prior to 1003, unless one Is tt> take 
acconnt of Gale’s ctnitet of 1804 On Jul> 24, 1008, 
Borrell>'s comet hsit Its tail and forthwith slurled u 
new one. Two photographs 
appear to have boon taken 
at the Yerkea Observalor> 
upon the eventful night In 
the earlier, taken by Prof 
Barnard, there Is u sidtt In 
the appendage which separ- 
ates the whole Into two 
parts That Is, there Is a 
break some 2 or 8 deg back 
from the head and tho 
portion from this iioint on 
was shifted to one side to 
a position imrallol to tho 
direction of the short part 
next thu head. As tho shift 
was (in the side of the 
heavens from w hU h the 
comet and its appendage 
were moving, the phenome- 
non snggested the Idett that 
the old toll hod become 
separated from the head and 
was being left behind The 
second photograph, taken by 
Mr B. J Wallace on the 
suae night as the former 
csEw by Prof Barnard, dls* 
closed the same general . 
togtana, only In a further 
ntefedf dmlopment P&oto- 
fraphi tebMi on the. nights 
of toe 2fird and 25th toow 
tnmaal; so that 
what nocttrred In toe Interval 
wae an event of toort dur- 
aHon. The fbUowbig details 


win l)e of Interest 'Hio oarllor photogriqd) slioweil 
a tall next the heiid deg 51 min long whlU tho 
lati*r one dlstlosiMl this same mcmiMr ns 4 deg 7 min 
long Ah tlu Interval lK»rween extMmur<*M. ct«lor tt» 
contor was 2 hrs nti min, one allows that length i»f 
time for the tncreufs* In length I |M>n thlH ImikIh, r»ne 
puts llic growth at ulxnit 25 min per hour The reces- 
sion of the dlscnrdwl tiill is In contrast with this. Tlie 
earlier photograph Mliowcd nn Intvrviil Intwetn head 
and lost tail of 2 deg 14 iiiln while the later view 
dlscUwed the huiiio Intt r\al ns one of 2 deg 4H min The 
rn'CMHioa Is, then to lie taken as alsmt 12 min is^r 
hour — or umiroxliimloly ono half the rate of il?o 
growth of tall 

Bnioks comet of 1811^1 Is ttotiiiile ns one whhh Uis 
closed a vnrlutlon In ilia direction of the tail of 15 deg 
(n the course of 24 hours. Mee HitKNTfrK Amkroan 
AiigUMt 8, 10P8, for views of this comet On one nlglit, 
tbs general direction of the tall iigreetl prottv ilimely 
with that of a ruUlus vector centering In the sun and 
imwilng thraugh the comet On the following night, the 
tall hud iippurently shiried. ns it wuh now at an angle 


of about 15 deg with the 
radius vector Is this to be 
tuken os Indicative of an ex- 
pulsive furiv emanating fnan 
tlie comet Itself luid compe* 
lent to iihkIIO tlie general 
law to the erToct that the 
tall extends along the radius 
vector? 

Alurelifiuse h comet bekmipt 
to the vear J9(»8. Uiwn the 
night of Septomher 30, a fun 
like tail was discovered by 
u Yerkes photograph taken 
i*arlv in tlto evening l^ter 
on during the same night, 
n photograph shows the tall 
with a V erv nu rro w <'on 
nation with the head The 
lull Itwlf appeared rjLlonh 
In form nnd strmture'* B> 
the following nlgtit, the U|e 
|HariiD(v had undergone a 
V e r V reninrkuhle < hange 
'Plien* WHS a mass of ctond 
like inatiilal at a conslder- 
nhle dlHianiH* from the liead 
and next the head a numla^r 
of ru>H. Home of these are 
short, hut tithers jx-riiapH 
I'xtcnd out as far ns the 
I loud like mass. Apparently, 
Whnt has taken idace In the 
interval Udween the views 
U longing to the two nights 
wiiH the loHH of the tall and 
the gentTiitloD of a new one 
The I load like mass In to lie nmKlUenHl the tall of the 
night liefore that wuh H»*en with onl^ a narrow 
motion It would wviu as If we must nvktm More- 
liouheH comet ( IDOH) us on« that lost Its toll 
Ilnllev K ciiinct In Its visit of 1010 dlHclofteil ii|Hm 
the night of June ft some retmirknhlc features. I’pon 
this night, u phot'nrrnphlc olwervutlon dim loses thal a 
secondary head was to U* wen alxml 1 *01 back 
from the comet pn»|ier This lunid had Its own tall 
4iul> Its dlnxlton from the main tall lielonging to the 
otHiiet Itwif was at an iDgh of aUmt 15 d 4 *g This 
lull was traced on the plate made to Dr H I) Curtis 
at lUk OI»ser\atnr> as extending lo u isilnt 16 deg 
from the nui leus On a view taken on tli© night of 
June 5, there Is to be seen a small streiinier near tbe 
DHcleiis, wlihh Dr Curtis thought might have boen the 
soiirct* of what was dlmluseil the folhiwlng night 
All In all the phenuiiiena attendant uism cumetnry 
tiitls are perhaps licHMinilng better understood because 
of the pnslKion and sensItlvencsH of phiitographlc 
iiHihoOs but nt the same time new phenomena are 
brought to our attention by tliese same luetliods. Coo 
ae(incntl> , tho pruldem la 
never solved. 

The Proportioii of the 
Varioas Elements of 
Oar Globe 

S OME new data have ro- 
ci*ntl> been published by 
Mr K W Clarke, under the 
auH|ih*eH of the ITnlled SUtea 
Oeoliigtenl Survey, with re- 
gard to the elemonts of 
W hit 1 1 our glols* cottslstH so 
far ns they are known to os. 
Oxvgen constitutes nearly 
half (47 is-r cent) of the 
lllhtvsphorp i r the crust of 
the earth for a deiilh of 15 
to 20 kilometers, and more 
than 85 per cent of the I 13 - 
Unwidiere. ic, the ta^ean 
Next to this Is silicon whhh 
Is tlie solid element most 
whlolv ffiund Taking the 
three spheres together (air 
water, and earth) oxygen 
represents about 5ft per c*ent 
of them and silicon 25 per 
cent Next In order are 
aluminum (7 per cent). Iron 
(4 i»er cent), caldutn (8 per 
cent) , magnesium sodium, 
and potassium (a little more 
than 2 per cent eavh) and 
hydrogen (leas than 1 per 
cent) 



Mift Octobar \i, 1998. Hnm m to tv«V7 enmi pictnre^ toe ItlMKopcL set to faOaw th« 
eMMt Is to BtotM wt(h to ton sUnv wUeb vabo abort tracks aeroM the photogra^ plate 
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A Catapult and Toroi^le lor Airfdattes 

The Navy's Device for TjauncJhing Airplanes Into the Without Chengiog Gosmo 0^ the Sup 




Sr 


Launchlnit a Soat typa of ataptane tv mcaaa ^ tho now catapalt and tarntabla 


I N iidditlim tit (Hrr>liiK Hln mft on 
4 1 h 1 \«%iuelM known um ulreraft ourrl«*t*K, 

It U luitli liMitetl that ItKlitlUK and iSK>ttinu 
lilannt iuu> In futun* U' lurrhtl on kuLtk^ 

HhliiN itiul iriilHpnt, iiltlHiiiKti tt Ih clourh 
linpoNKjlili* to pro\l(lt^ hUIim with the 
HuhI) (leik UH In the lattf of the inrrierx 
'Hi jieriiiU t he htuncltlnie of alrptoneK 
from a lHtitleHtil|i or other war vesaeJ, the 
mtapiiU hits Ihi n rosorteil to, and n ape* 

4 I 11 I t\|io of I'litapiilt haa t>een developptl 
itl tiK IMillnih l|tlihi Niivy Yard wlilrli hua 
Imsh) (leHlffniiteit a turntable cutupiilt be> 

Da (Hiapiilt MtHhanlHni pro|M>r la 
oioiintt (1 im u turntable ao that U uin be 
iNiliiiHl Into tlie wind when hiunohintr a 
plum One latiiiailt of DiIh ty|ie could be Inatnllod oti 
4\ir> batlleNhIp and ismld laumh when needetl a llftht 
luK iiirplum HO that a tWt of Ihi ttleahlttH would la* able 
utHHi rfa appnHuh of hoatlle IwmblnK alrplunea to iMod 
Into the II Ir liiHlHnlly a hirio* nuinla*r of fighting plnnea 
III HhiHit tluni down bofore the birtiiblng attack could be 
dinelo|MMl IIiIh Ih the ri'iil aHHwer to the threat of the 
Itonibiiig plane, which wuh denionHfnited In ao apettne* 
utar a mannir >iy the Tee«<nt iMaitblng fnan the air of 
Die (x-tleniian uarahlfw 

In the bouiblDK altuckH of theae ex-Ocmian wnrahlpa 
It UHK MbowTi that bomba <lm)ip4a] from the atr could 
do iiiHlerlal diinuifft* to wiimhlpa which did not di*fend 
theiriHeheH OlivlouHly a warahlp cun defend Itaelf t^y 
anti aircraft gunfire, but lietter b> attack fn tho olr 
Tlie weatHaiN of ofToiisc and dcfenHe In the bUtory of 
Na\al 'Warfare hu\e ulwaja de\*p1oped step b> atep and 
the devolo|iiuent of the Iteuvy bombing alridane la being 
met b> thtH dexelojnuent of a catapult whUh will ahoot 
faai emubut planoH frcnn llie tUnkM of buittecddiw Into 
the air to repel bombing uttnckH. 

The catapult of thla particular ty|ie Ik new, but the 
eletuentH are the reanU of Navy cntopult doveloimient 
Initiated In 1011 by tiaptuln Waidilngtcm I Olmiubere 
at that time In charge of Naval Aviation experimenta. 
Tlie tlrat tllgUt wan mndo November 12, 1012, by Com* 
mender, then Lieutenant, T G Kllyaon In a Curttua 
Heuplune from a catapull Thla early catupult wak 
highly experimental, and while the first flights were 
sucocHHful (he tle>lce was not i«ntlrety natlufactory 
The mutter nus resumod In 101(1 uhen the development 
of Naval Hi*apluiieM had proceeded to such a point that 
It waa clear to the Navy U would be desirable to take 
aircraft to oon A new design of catapult, based on 
experlenre with the Aret one, was Installed on the stem 
of the nriimred cruiser "North Carolina," and sucoensful 
fllghtH were made The "North Carolina** InstallatlQii 
proved HO rellulde that idmilar caiapidta were installed 
on the unnoreil cmlaem "HcattJe" and "Huntiagtoii,** 
and during the early winter of 1016 soooessful flights 
were made from these cruisers. At the time the IhUted 
States cnlored the war the prlndpal Naval effort was 
anti Hulimurlne In ItH Dt>>K t and the ooovoy of shipping. 


Aircraft were not needed aboard tibeae cruisers for this 
purpose and the ratapulia wens rmoved. After tlie 
anulsUee, the cutaiwlt prabletn was again taken up 
and a catapult, similar to the ^Noftb Carolina** design, 
which had licen In use at Pmaaobla for training avia- 
tors while mounted on a coal barga, wan brought to 
Washington and further tests and Inveatlfatloat made 
The result of tills investigatioB led to the design of the 
present turntable type of eatapn\!t which has bow been 
completed at the Philadelphia Navy Yard and mounted 
on the water front for iiraciti^il tasting with aircraft 
Tlie old catapnlta, such aa wape Used on the “North 
OuroUna,** nmalAted of a track aMlg which a carriage 
WHS pnqielled by a compresMed air cylinder The air- 
plane was immnted on this carriage^ and um the carriage 
HpciHlod up It ndeastMl the airplane nt the end of its 
ran, allowing It to fly into the air. The track for this 
catapult WHS mounted aUmg ttie omter-llne of the ship, 
and Hlnce It was nocesMiry to launch tlie alnilune direct 
into the relative wind, It wan neosssary for the ship to 
Met herself such a ciHirse that the wind blew In the 
tUrectUm of the catapult traik. This maneuver, while 
«>tlrely fenHible, nfHvsslfHted the ship turning out of 
formation, or heading upon some course which mlibt 
pro\e very dlMid^antugeous. For a battleship It Is con- 
sidered ItnposHihle to require the ship to leave formation 
nyd to head upon a courtie wli|ch is possibly of great 
lactlcbl disadvantage only for the purisme of launching 
II plane l*hese comdderutlons led to the development of 
the turntable catapult, which pemilts Uie Hhip to pro- 
ceed uimn itM usual counw In f<*nnatloa while the caUi> 
pult Is (rained like a turret into the relative wind, 

Tlie turntable catapult (^mslHU of o bridge-Uke struc- 
ture mounted ia a turntable upon uhhh (here Is the 
ummi cur which carries the airplane, and tills car Is 
propelled by comfiresMed air hYequent tests have dem- 
onatrated that It la poaslble to launch by such a meeban- 
Isin any of the types of airplane or seaplane which 
wonld be carried upon a battiodilli. 

Tbs problenaTof launching an airplane in a short run 
by means of tbs catapalt depends upon several factors. 
Tlie first and primary one is, of eonne, that at the end 
Ilf the run the cHtupuIt should bgve given tlie plane a 


spoQd spfb *1^1 when tbs plant ts Mietsad 
from tbn car tha wings vttl ktft li jkUntba 
air staff mibt baa bteffagL lUa rmtuHiim 
tbst fba liaaiiebing nsloelty ihatt be soeNr 
0/ fa# sMMsMNn jyptwy 
fMpisa& BeoQffd.ttUiisesssa*y 
while fdaae la being brtnflhf iqi to 
ilyliUt tva^ tost tiw plane be helff seeafoly 
t& the biimchtng carriage to order tluit it 
wiUnof leave too track too eoon. flOAlbr* 
it to neceasafy that tbe accetorathsi of 
latjochtog Shall not be so greot or ee vio- 
tont as to injure tbe pUob who Bmet jrtde 
to tbe piano and pr ee o rv a aA bis aensto 
alert to order to taka ebarge os soon as be 
to ratoased at tbe tod of the nm. 

Tlie development Of a successful catapult to accon- 
pIlMh them dealrod things Is tie]toved~to mark an toi- 
fKirtant step to provtdtog our fleet with aircraft, and 
with these tnmtabto catapults, which are relatively 
small and compact, It to posstble to provide tbe todt* 
xldtial vessels of tbe fleet either with airplanes which 
can be laum*tied from catapults when desired, taut 
wblrii win land upon on aircraft carrier wImo tbelr 
misalua is completed or, alternatively, tbe warablp nay 
carry seaplanes which can be launched from tbs cata- 
pult la a Htmllar manner, but which will land upon the 
surface of the sea and he hoisted aboard like a Ship's 
boat Until such time as the Navy to provided with a 
suitable number of aircraft carriers it Will be necessary 
to nse seaplanes for work with the fleet Under many 
cfutdltlons the ocaplana in its present state of develop- 
ment Is entirely practical, although in very rough 
weather a landing upon (he sea to Ukely to mean the 
damnge If not I«nw of the seaplane, although it is to be 
expected thst tlw aviator can be rescued. The condl- 
tlons nf tlie weather, however, are not believed to offor 
any tnconventeoce to launching by means of tbe cata- 
pult, and In time of war tho cooimander-to-chtof will 
launch hts planes In the air where they may nccompltoh 
their mlKslon regardless of whether or not the iflanee 
may be salvaged intact upem their landing. 

Dtocgygrjr of Coal in Lorraino 

I MPORTANT coal deposits have been discovered to 
liorralno, according to a news item recently pnb- 
Itohed In France These deposits repreuent exteastoae 
from the south-southeast of the Saar Basin and ron^tiy 
pass liy the towns of Forbech, Pont-a Honusoo, Nancy, 
Lunevllle, and Mirecourt In the first two districts 
711,000 hectares (1 hectare =sr 2.47 acres) have beta snr- 
veyed and have been found to contain a supply of coal 
from which it is said that tlie Frendi could extract 
about 10,000,000 tons a year 
Stocks of coal to France at the end of July were esti- 
mated at <ital,04ff tuna, there being 1,800,850 tons at 
the Fmrii mines, 360,170 tons to the Saar Basin mines, 
J586,ld0 tons at the French ports, and 1,668,300 tons 
with the railroads. 
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Vehicular Tunnel Ventilation 

Tests An Old Coal Mine, with Regular Automobiles, Under Operating Conditions 


V BBIOOtAB tunnel ventUatlon tents under the 
dtrectloQ of the U B. Unreea of Ulnen, conducted 
fti the nilDoU Bnfflneerliig Kxperlment Btatton and 
YAle Unlveraltjr, have been deocrlbed folly In prevlooa 
Inmee of Sonufrmc Amkulan and have hem logical 
foreniimen of the final teets now in progrefn at Uncle 
Rgm'a experltm^l mloei Bmeeton, Hennaylvanla, 
vrfaere a drcolfr and tightly encloaed mibterranean 
trackway 800 feet In diameter has been conotrocteil 
upon which onllnary, averoge-slxed autoinotillee are 
Igdng operated In order to test out the proper dlluttona 
that are eaaenHal to randw the polaonous exhaust 
goaea non Injnrlona to man. All these Invosttgatlona 
are of hustc Importance aa the reauUs of these testa 
will be tuefnl In solving tlie ventilation dlfUcuittes of 
the huge Hudson niver vehicular tuoneli tlie lancest 
anderground passageway of its kind ever attempted. 

Three unnsual problemfl were Involved In planning 
tlie ventilation of this tunnel which were unprei^lented 
os far as engineering experimentation 
was concerned It was necessary to as- 
certain accurately the amount and coin- 
position of exhaust gases from motor 
curs, the dilution essential to render tliese 
exhaust gases bannlesH and the deter- 
mination of the coefficients of nir flow 
and horsepower retiuired in model ducts, 
bendSi and openings Rond tests were 
made on lOt dlfTerent automobiles ami 
trucks at the Pittsburgh Experiment Rta 
tlon of the Bureau of Mines, these ma- 
chines bdng taken fmm active servhi* 
without any additional adjustments so 
that the amount and composition of the 
oxliRUst gases were retirosentatlve of ac 
tual tgierntlng conditions. Tlie results of 
tltese teats showed that the percentage 
of rarbon monoxide (the poisonous con- 
Mtltuent of automobile exhaust gases) fur 
tlie various cars varied from 0 5 to M 
per cent , passenger tars and Mpeed tnicks 
on level grades at 15 to 20 miles per hour 
averaged 7 per cent and to 0 ton 
tracks at 10 miles per hour averaged 
78 per cent carbon monoxide 
These data combined with a traffic 
count of the approximate number of nui- 
tor vehicles which would use the tunnel 
per hour eniibled the engineers to wni- 
pute the totol amount of exhaust gases 
tliut would he evolved In the undergniund 
uatoHMihne subway Actual tests on men 
and animals were tlien conducted at Tale 
University to determine the largest pro- 
IHirthm of tltese exhaust gases in the air 
that man could breathe without MifTcring 
any harmful effects U was detennlned 
satisfactorily that when the exiiauat gam 
were diluted with fresh air to the iiulnt 
wherp the concentration of carbon mon 
oxide did not exceed 4 parts In 10, (KX) 

IHirts of air, no hanuful results were olv 
mined These results ngreed with prac- 
tlcal experiences of tlie governrmmt en 
glneen with regard to the offcct of carbon 
monoxide In mine gases, and around blast 
furnaces and gas producers. Hubsoqucntly 
tests wero run In an experimental tunnel 
erected at lUlnols State University at a 
coat of 150,000 relating to the best method% 
of snpplytng tlie frash ulr and with reference to the 
flow of air In a concrete tunnel and Us dads, bends, 
and openings. 

The final Check on the solntlon of all these problems 
la now under headway at Bruceton, Pennsylvania An 
oval tunnel, or rather on nndergrouml oval truck, hav- 
ing similar oonstructlun of ducts to tbonc proposed In 
the Hudson River tunnel and an axial length of 400 
feet, has been construct^ through the channels and 
galleries of an experimental a«l mine oaued by Unde 
Ham The crosssection of this test tunnel Is 0 feet 
wide and 8 feet high. Above the celling of the tannel 
an atr duct 3 feet high has been Installed, and below 
the floor another air duct 216 fed high hn* been built 
Either duct can be used for introducing fresh ulr or 
for exhantting the contaminated air. The tannel 
cross sec t imi Is stUBdently large for acemuroodaUng 
die softller types of modvate priced fl-passenger auto- 
moUles. 

The tunnel Is comidetely equipped with sensitive 


apparatus for iiteaHurln>. Lite temperatnre, liumlillty 
quantity, vetiaiO, ami pressure of the ulr In varlouM 
parts of the tunnel \ total of 48 air sampling (ulsv 
Is Installed on eight < ross-sectlons of the novel test 
tannel, In order to obtain samples for chemical anulisiH, 
for determining tlte dIffiiHlon and concentration of ox 
haust guses in various parts of runnel with differ- 
ent methotlH of vein tint imi \n Importimt |mrt of these 

experiments will lie tin r<»mprehen8l\‘e pli>Hlolngl(*ul 
nnd iisvtiiologiral iihftcrvnfloiiH made on the offevts of 
temperature, liuiiildltt, nite of air fluw, Nmoko and 
exliaust gases on tin iimui driving the lest lurs 
Ten sinull tars of a jMipular make and mmlel are 
Miuired 40 feet apiiri tmd are run iit a hikhkI of lo 
miles an hour througli the umlerground piissage 
Twenty -<»ne tlKiunniul vuWt fvet of ulr per minute, 
suflli-U ut to iiiulnttiiii a <*itti(‘enlratlnii of 4 luirts < urtNin 
iimuoxlde |Kr 100(10 pnrtM of air b> Vfduiiie urv* PUrhchI 
ufToss tlie tiinnri during the tests. The drl\er and 


obserter In eu< li cur art* sulijiHted to exninlnatton by 
expert pliyslilans and lM4^cho1oglBtN after each tost 
Tbe aiiamut of enrlsm imiiioxlde nbsori>e<1 by eat h per- 
son during the trials In ascerlulned by examining n 
few drotw of blood drawn Immediately after the test 
hi concluded Keinurkalil\ sensitive niethuds of exam- 
ining ibcue Wood sumplis haw been perfected The 
effect of smoko ami teni{ieratarc on tlie motor cur 
drivers and observers nn also carefully idndled 
Tlie undergromid mlniaiura tunnel In the cuul mine 
Is being used In these (ht*ck experiments becunse It 
more accurately reprcsimis conditions wldch will pre- 
vail Id the Hudson HUer tannel when rampletnl than 
could any above-ground model, no matter how pains- 
takingly constructed and tleslgmsl It Is situated 180 
feet below the surface of the ground ond 1050 feel In 
from the pit mouth of the mine The temperulure 
within the mine is practically constant and Is free 
from unavoidable leakages of air wlilcli invariably 
obtain in above-ground nurtlels The n\erugi» gniund 


lHii|)iritture In the niliie Is nlHiUt the same as timt 
underneHth the IIuiIhoii Ulvir Means nn* prfividtHi 
for liouttng and Uumldlfvlng tlie atr to aiqiruxtiiiHle 
tlie conditions that niH> occur on the liolti*Ht suiiiimr 
days. 

Tropical Geoloify and Engineering 

I \ an artltle i»n tliis Huhject hj Warren D Rmtth, 
Aritng (Milcf ]>l\islon of Mines Iliir(*nu of Srionce, 
Manllo In the /'Af/i/ipmi /oumul of Krimec the author 
dlscUMw^s. first, tlio g» 111 nil M*<dngic pnH*! sse*! as tlie> 
are found at uork In the tropics, <•ontraHtJng their 
effects with tlie Hanu [tns'i'ssos In tlu iini|s*rat< regions 
of the earth and second dtes sonii cNumples Hlaming 
their pmrtlnil bearing uiKm the engineering problems 
that arise in tlasse n*glous 

It Is found that the geologlral agtnts at work in 
tnipluil regions are the smum ns thosi* foil a I u|ieratlng 
In teinisrute parts of tla. earth, with tlie different*!* 
that the> are often groativ mcelerntiHl In 
the former In the PhtUiHilni*fl HtnKtnnil 
nmdltioiiH are of prime huiKirtamv In en- 
gineering Both major and minor faulting 
iHiiir Inro whhh as ait have m»t mused 
trouble save In iiilnliig oin*i iithm'i 

In geikral It Is found that In tropl<*iil 
countries like the lMilllppln<*H Isith road 
IiKfillon Mild nminti iiiinre art mm h mor* 
dlthiuH Ihnti 111 the I nil 4 *d '^tiil**s nnd 
Enrols*, and that Isdli diiiiis and rest*r\ulrH 
should liL avoldeii If iHwslhle Weather 
tug of tlH* nsdiH In tmpluil regions Is no 
lahle The siMulIeil hiterlte. In sumt places 
of ctuiHidi ruble ecoiioinic ImiHirtance Is a 
pnslutt of WiUtlurliig It Is rilurarier 
isilL of laiiiia tropical ctmnirles Tlie au 
ttior also finds that the g«*olog|i work of 
organisms N great In Iht tmples, though 
little Hludltsl, anil I hat tla work of tro|)- 
ieal rain and running wuttr Is not appre- 
rialist us it hIiouIU Im* llandlMMikK and 
formula* preimred by engineers Hciiniilntetl 
only with conditions In temisrnte regions 
are worm* tliiin useless In the tropii^s 
They are poaitivil> dangerous 
Knginei rs as a whole should, If isisfdbh , 
give iMon atti iitloii lo the study of mislerii 
M*oIogy, whiili Is no longer merely a de- 
siHptlve suhjoil hut is lieisiming nion 
and mon a i lose relative of onglueering 

The Causes of Twins 

N an interesting nrtkle, of (*onshUrahh 
length, on the exiierl mental prodmtUm 
of t wins a nd douhlo-nsnistors, 1 n the 
hmrnal of Kxt^Timentnt 7 fKtioffp for July, 
Professor H H Ntwiuun, of tlu 
1 nlversllv •»f ( ideugo sajs eouci^riilng the 
uiuses of human (winning 

Ihivfiijsirt has mviitly puhllsheil data 
thill tend (o sliow that luonosygotti twin 
ning Is InherltiM siniuglv thnnigh the 
male |Ntrent If this rialin Is valid, how 
1‘oiild this fact Is* shown to uixrunl with 
tlte gimeral theory of twinning lierewtih 
ixtaiundoiW If In liumaii Iteiiigs twinning 
Isj a n*sult of lennstrary n'tardarion fol 
lowed by rei*o\ery, how cimid the Hjienn 
Is* n^smslhle for retaliation? It is evi- 
dently true that In Imiiian beings as In 
other uiihnnK tla re are var>lng ilegrees of cnmivatl 
bllltv lietween the eggs of stMiie funnies and the N|s*nns 
of some ninlea. DouhtU*ss the eggs of some femah*s int 
totally ImnipttWe of ferllllrjitlou liy the siienns of sonw* 
males, while qiiltp fertile to the H|>erm of oihtrs 
IVmhtlesH also then* ar** manj Isirderliiie i-ases thai 
Involve rehillve hu*onnatrlblHt> ami mnsequeni dlsliar 
inony and rttar<latlon If retanliiiloa he kiiIIW lenilv 
severa ph>Hlologi(ul Isidatloii might occur ut a nda 
tively early is*rl<Hl, whhh would llkelv resull In n»ni 
idetely wimrate twins hut If phislologlcnl Iwdutlon 
occurred relullvrij later, lliere w*iuld be a less coinpleti 
setiiiratton of the lv\ln h(Kllt*s, and the resultant eon 
jolDud twins, ctisps of dtct*|>liu 1 y, sidna bifida, and other 
of terutfdi^rlt al dutdhntlon itimmon In human 
fetuses TIuih twinning inighi Is* Inherl(<w 1 through the 
nmle line owing to wmve tsavdlaritv of sis*rm In a glvui 
race that Ima a retarding iffett upim the egg Tla 
enilre suhjett In one rhhh destrvlng of further ln\v*H- 
ttgatlon whhh will necv»HSiirlI> pns*eed sbiwlv 
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General view of the Germantown dam from below, abowing conduit oponlnua and hydraulic Jump 


The Hydraulic Jump 

How Nature's Treatment of Rapids and Waterfalls Is Copied in Ohio's Big Impounding Dam 


T nn jiintfit ImpoHim)' niUN nf ji >e)ir i>f pniifrowi tm 
the hlNtnn iimklnK pnijf^L In IIimkI ]trt«\Hntlon nt 
Oii^tun Olilii, 1 h thnt the hjdniulh Jump Is a HtteocHH 
rile li}(lniiillr jump In a devU*o fur rciiiuvlng fnan the 
watera liiH>oimdo<l behind tla great dinim In tltiu* of 
ttiMid their di.Ntrurtlve em r^) hn tiu} rush through (he 
luu cum n te (‘ondultK ulilth are th( onl^ uiith tH. With 
In tlie iNiHt \eur one of the Ih'e diiitm lins been 
UMiipletHl, and tlila feature huH lann gl'cn a bat laon* 
than half as Mntn* an %M>uld tn? experleneetl In a repc?- 
tlthm t»f the diHaHtnaiN 1I»M lUmd In IhU tt»st the i»er- 
funuiims^ of thlH hitherto untrlul di\U‘e Uire out tho 
t iilrulatiuiiH of the csiglneerM to a nleety 

Ilk inun\ reNiMHiN the Ihi^ton proJ<H«t U u pioneering 
\<*nfure Tlie prindide of the ItaiNumdlng dam Itt new 
in tills ctmntry Vnder this Ktheine ihe thns* rl\er \u1 
lej^s whldi <Hm\erge above Hasten are ld<K.ke<l h> hugi* 
diiins. C'lrtitrote csindultN are pru\ithij tlmiugli tlie 
duius of sullklent cnimclty to more than eare fur the 
tlo^ uf the rUtrs Thus In norinnl limes then* Is no 
water ht^hlnd the diiiiiH. Itut when the waters rearh u 
lltMid stage the conduits are no longer large enough to 
IKnidt Ihe full flow of Ihe waters and the exissw Imi ks 
up Ndiliid the (Jams, funning huge resenulrs. Tlie 
waters In iIiihi* re«er\*olrH griidimM> flow off until llu? 
river again is within Its bunks. The cupin lt> of these 
uilllets Is iN» (alriilateil that at luuxlinuin Uuw ttie ca 
|milt> of the rUer channel Ixdow the daniK Is not ex 
cshmUnI 

In addition to the three dams above the Hiy of rniy 
ton tin re un' two Binuller dams, one to proUxt tho city 
of Phiim and the other the di> of Hamilton llie so- 
tulleil (leromntuwn I>am iicmss the valley of Twin 
(*reekN iilsne the ctt\ of Hamilton has Ihhui first e<nii> 
l>h (isl. and here n short time ago occurred the Arst real 
leNt of Ihe ‘ hydraulic Jump * 

It might wsm at Urst thought that the *h\dmulh 
Jump Is n mutter of only Heismdar} Iniportance where- 
iiH lu tact It has 1>een regnrdcsi as one of the niont lin- 
jsirtant features of the dam di'sign und has lieen gl\t*n 
more thought rimn iN^rhitim nn\ other A design was 
not Anally adopted until nfitr a \eur of research and 
ixperlnientiitlon with varl 
ouM designs of outlet Imsln 
Tho liiiiMirtunee of the 
pmlilem mu\ be realised 
from the fact that the water 
IHiurlng from the twin con 
dultH each minute ut the 
crest of a flood of the nmg 
nltudt' of that of 101*1 equals 
more than the combined i*n 
erg> of six flfty*car freight 
trains going ut 37 miles an 
hour Such tremendoas de- 
Htruith'e energy. If un 
chefked, would do great 
harm below tlie dam 
Tlie niedmnlsni U a simple 
one — un adaptation of n de- 
\liv often aeen In Nature 


doing a similar work We are all familiar with the 
usual d<s p isMd at the hiiM* of ii fulls or rapids which 
nn'clvcH and olisorbs the Impact of the rushing waters, 
with Jaggefl ntrk iKittoiim to furtlier Imiicde tlie flow 
Tlie prohUiii was to concert this simple ntechanlsiu to 
the mnthemathw of the engineer, In «»rder to design for 
sfrtmgth and the* gnmu^sl eflktenev 

As Anally workcMl nut the outlet husln Is built of eon 
Crete and licddcHl on solhl nsk us It necnls must be to 
withstand the liii|Mict of such powerful inassiw of water 
It <n)nHtsts in n widening imd deeiienlng of tho conduits 
lielow their millet Into n double concrete Imsln which 
cqiens downstream Into the cn*ek clintimd Kiu h conduit 
1 h thirteen f«c*t wide, while the width of the double busln 
Is STi feet Tlie basin flcsir Hlo|ieH down to un extreme 
lie pth of HlxtcH«n feet lielow the conduits. The bottom uf 
the basin Is built In irregular steiM and cdmtnu ting 
walls arc pro\JdcMl 

ilotb In tlilN |NSil and In bnaik rupicls. where the swift 
current strikes the slower water of the pool ls»Iow there 
Is foniUHl what Is uptlv called Ihe **ltvclniullc Jump 
In the oust of the l>rri(»k the Jump Is like 1> to bc> rather 
Imperfect, whereas tlie Jiiiiip In this Imsln takes the 
form of ji Htrcdghf sfattoiiary wait The water from 
the cMiiidiiltB shoots Into tilt tmse of this wute and by Its 
laoiiientuiii holds laick I he wall of water, which nia> lie 
from six to ten feet high Tlie top of the wu\e <‘on 
stantb tuiiibleR forward, gl\ing the upiamnuice of a 
>,n'aL hemtb ‘c?c»nibtr*’ excepting that the wave does not 
move* forward One of the dlfllcult prubleiiis cjf design 
was to IcHUtH exuctlji the siiot where this wave would 
csTiir HO that the engineers could meet In design the 
inmicmdoiis fsiundlng of the water at this point 

There are three wh\s In which the “hydraulic Jump’* 
0 ]ienLtc*s to dc'strov the velocity and kill tlie energy of 
(he water as it Issues from the conduits — bv compelling 
It to d<> work In lifting tlie umss of water below, bv 
means of friction and bv nn effect wblth might be 
tinned diluting the flow of iqiced by spreading It out 
o\c r a dc'cixT and wider < lisnnel than it hud in the enm 
dults The waUr Is diumed Into foam, and thone mil- 
lions of Inilddes also exert n frictional retarding effect 


HurJng tho recent small flood the flow through the 
conduits reimhed a stieecl of 20 foot per second Tlie 
c‘otuhlRecl effect was to reduce this to n opeed of 
feet per second In the creek below The actual effect 
however, of killing the dc.>ntructlve force of the water 
was greater tlinn thofic figures Indicate, due to the fact 
that the pow'er of destmc-tlnn >url(*« ns the square of 
the Sliced Thus u train going nt bO miles an hour, If 
It struck another would sitmsh things up with 25 times 
the force exerted If Ihe same train were wrecked while 
going ut 10 miles nn hour If this law lie applied to 
Ihe results obtuined in this test it will be seen that 
20/27 of Ihe total destructive power of tlie water was 
’killed," und that only 1/*27 remained 
A novel feature uf tlie oiierutiun of the conduits was 
the fonimtlon on the iiiwtreum side of the dam of u 
groat wlilr1]Msd Into wlikh was sucked with Irraslstlble 
force micli obJcHlH as floated nmr Jr I^ogs and great 
beams were ween to whirl about the edge of the mael- 
strom for n iidnuie or twu, then stand on end and dltt- 
apptmr Within a few fceconds the> were sucked Into 
the conduits, iniversed (he fiflO feet under the dum, and 
were allot uut the downstreum side 
Although tho hydraulic Jump fonued the tnust novel 
and siiertuc^ular feature of the tegt, tike general effect 
of the dam on the flood waters below It was reconled 
with no lesH Inteix'st Although the stonii was a Miioll 
one, onl 3 2 22 Im hwe of rain fulling on the Twin Creeks 
wiitershed, tin wntir Is hind tlie dum rose to u height 
over holf what would occur In a repetition of the 1913 
Hood, when twelve times us much water fell ThU Is 
because of tlie Hniuller area covered by the water during 
II Hmall fliMirl Tlius the fltKid was valuable as a lest 
in a far greater degree than the amount of rainfall 
hkdlcates 

MeoHiirenieniH showed thnt the effect uf the dum was 
to lower the flood crest 3.25 feet lielow what It would 
have been without the dam On the other hand, tbe 
waters remained high Ar a longer time than without 
the dnm. Aa^to the slow rate of release The main 
point In thnt% high crest was avoided, and It Is this 
ft^Htnre of n flood which always causes great damage 
to life and proiierty 
From these observ atlons 
it is calculated that the crest 
of another 1913 flood would 
he lowered by this dam by 
14 feet. Thus It U seen that 
tho dam rapidly Incrcaaea In 
efllcleney as the sUe of tbe 
flood Increases. 

The construetioa of tbe 
dams and the channel work 
cm the project has now 
reached a stage where it la 
cmifldently stated that If 
Dayton escapes any serious 
floods until this winter there 
will never again be danger 
of a repetlttoB of the 1018 
disaster, ime of the greatest 
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CloM view of hydraallc jumm ahowinir the Action of the water 


ever to occur In this 
couatqr 

With one of the minor 
dams completed, another 
of the Important dams 
above Payton will bo 
flnlshed by winter, and 
a necond by spriitfr The 
third will then be near 
4«oufth completion to 
<^rH for a \rry large 
tlood without danger. 

The Kdan hue been, dur- 
ing oonstmctlcm. to 
make a irreat ctrticrete 
P shaped outlet to allow 
II somewhat free flow 
of water from behind 
the dams in case of 
ficKNl. BO as not to Im- 
jicril the HtnictnreB be- 
fore eompletUm When 
tlio dam is brought to 
Its maximum height n 
great concrete nedge Is 
pcmred In this outlet, 
blocktnfc It completely, 
exciting for the two condtilts left througli the base 
At tlie same time the dums arc nearing c mii»leilon ex 
tensive chnngeH In the river channels ore also lielng 
finished It is expected that the Job at a total cost of 
over gOtMkkMNlO, will be completed li} JHnuiir>, 10221 

Hie Legal Adviser in Foreign Trade 

I K tlie genenit scheme of foreign t rado promotion the 
sales manager, the credit man, the foreign represen- 
tative, and a score of other factors of var>l]ig Inipor 
tiince — from the Irnnker to the freight broker — have 
their recognised phtco and activity It Is only of late, 
houevor that the business world hiis rouimencetl to 
accord a growing reongnltlun to the legal adviser ns an 
esaentlal, and occasionally the most essential, link In 
the orgunlxiilUin of Inlematlonal trading 
So imperceptibly have the evenls «»f rocimt >eflrs 
drawn the lawyer Into the councils of those who [dan 
and direct foreign trade that the legal udvlsi rs of ex- 
porting merchonts and manufacturers are frequently 
unoworc of ilielr own tmtK>rtun<«e In the cconoiiiy <»f 
foreign trmie Merchanta ond manufacturers engaged 
In foreign business had been seeking light on foreign 
laws long before tholr legal advisers thought enough of 
foreign trade to make it a subject of special study 
And taking Into consideration the vast Interests In- 
volved In American trade with fi»relgn countries, the 
equipment of the average American uitorncy when con- 
fronted >alth the legal problems of foreign trade bus 
been, with a few exceidlons, InudiNpiute 

Now and then. In fonner du>s, the exisirters counsel 
had to prepare a imwer of attorney for use abroad 
now uud then he wns called uixm to pn^wnt tin* pnMifH 
of cluiiiL In the cime of u foreign hankrupuy , now and 
then he had occasion to make ImiulrleN for H4 »iih« n^p- 
mablc attorney In u foreign land to tuke care of lltlgu 
Him. and Uie niystorlca of foreign laws generull> proved 
exasperiitJngly bufiUng 


Tlio nxenige law>tr, (n>»>1ng the ronfidenct' of his 
ilIenlM tsHHiiHe of his fiimlllarlty with domoHtlc law, 
was ut sen when facing the laws of other hinds. Kven 
If he could Inv his Imncis on foreign codes, frequently 
he could nettlur rc*nd nor apply them with any degrei 
of tisHimince He was like a oonnclentloiis general 
pnif tltloner <alt(Hl ti)xin to treat HiliiienlH wlihh rtM|iilre 
the skill and the oxperifneo of n speclallHt Foreign 
laws ho lUHin dlscoxcriNl are largely the field of spe- 
flallstK. And kikIi siMHlatlsts until re<‘ent dn 3 S, if not 
imtll tlm pnwiit day, have lieon very fiw 

Here uud tltere u fitrsi^elng and during Auieri<>iin 
studied law abroad and sought admission to the luir of 
some fortlgn land Huili lawyers hnxo estuhllshe<l 
theiiisehiw In Franc*', Fnghmd, Itul}, and fli niiiiny, In 
llrnKll, Mexico Oulm Argentina, nnd n few other etjun 
tries. Here and there fonlgn bnrrlstirs associated 
themselves with Anurlian iittornejs, and u Imra hand 
ful of Internal loDul commirtlal luxv firms sprang Into 
existence, chiefly In New lork t’lty and In a ftw for 
olgn clUos \iiu.rltan luw>ers associated tlM'inselves with 
natlxe practitioners In a Hlinitur wu> The tow world 
famed JiirlsiM siKNlallslng In Internutlonul luw in c(»l 
leges or In dlploiiiatlc serxU*e. of couroe, ore not a\uM 
able to coinmert'p 

A eoDsldernble number of American attorneys, in- 
cluding the law de|uirttiHiilH of pnuiilmnt Cfir|)o rations 
lime estubllolied working iirnmgementa with legal con 
freres ubnuid sclectt'd with more or less disc rimlnal ion 
and g<KHt lu< k I still hirg* r numla'r rely on th* un 
Hallsfu(tor) iiiiNliuiti of printed llsls of foreign uttor 
ne>s. The xiist mn>>rtt> haxo no fondgn connections 

IMlh rt.'gnrd to library xsiulpinent, one or two great 
luxv wluKilH hiixL 4 \e* Utnt inllix. thins of fortlgn iMsIes 
one or two lUiriirit>s of national fume Jmve fonJgu luw 
iHNikH on their shehes — hut xrlthout unj attempt at Ite 
Ing either ctHiqdeie or full^ up to dale, a tow luw Anus 
have built up llbruiies eoxertng one or more countries, 


nnd several mmprnctlc- 
tng InteniHtUinal Jurists 
ha\e law llbrurles of 
their own whUh Imlude 
foralgn law works Hut 
the great IsKly of the le- 
gal profi'HHlon IniH no ac- 
cess to a (‘omplete tt- 
brnr> of fonlgn etglos, 
has 1141 worldwide net- 
work of legal c«>workeni 
abroad on the basis of 
nnj iienuiment mutual 
arrangement and inoiit 
lawxers are entlreh at 
sea when their ellentA 
■•ring U ftm Ihoiii togal 
prtiltleiiis iihroiid ft»r ad- 
xict and attention 
riit iMtlUlciil und oco- 
noiiih disturbances In 
the wake of the war 
lmv«' multiplied the le- 
gal dtllU ullh H of fon Ign 
trailing The ImsInesH 
men of Aiiiirka liavode- 
iiuinited more Inforiiin- 
tion on the subject of fitrelgii (*oinmpnta1 laws, nnd this 
neoil has lKH*n riHNacnliMH! In Hu mallou of a lilxlsion 
i»f ('oininerc lul I/UWh In the lluriiiu of Fortdgn nnd 
Doinestli ( oiiinierce wlihh alms to compile laws, to 
colleit codiM to i*dlt Hum for urn* In CotwiiUTcc Reporiit 
and 4'Mntuiillv In hihsIiiI pamphlets, to collet-t foreign 
dindsions of inti n st to Vmerlciin comiiier«>e, nnd to lint 
n putable ligal prac tilloners iilirond It cun not of 
course, imderluki to render li'gal opinions or to prt*- 
jiart' brlifs— this Is Hie proxtnee* of the practlilng law- 
34 r Muih of this InfonnuHon is of tetlmlcal Lharaider 
and rci(iiln>s Hi< uHiTilhm of the legal adxlser, ex'en ns 
ireilli miitters nut iirutlx come In fon thif 4 redlt man and 
sales op|su*tuniti« 8 iKfon' the sales iimnager 

It In the legal mUlsir who pn lam's the ]tr»W4r of 
nttorne3 fiir tin foreign npHsuntatht who draws up 
Hit Ini'oriHtraHon imisrs wlu'U It Is <liNUkx] to form u 
hnim h or ii siilisidlary ciniqMinv abroad wlui plans the 
intln 1N»IU\ of u firm Is fore u mw fit Id of oiN'ratluos 
Is InviuUd who Is cousiilteil In the ruse of legal diflh 
iiiltieN ubroiul who stiidh'H tiu legal ustHK.ls anil the 
iiieuntng i>f letters of mdit und of contrmts of sule or 
of agenix In fiinlgn conmunx Not onl3 the merchant 
and Hm iimniifat iimr, but Hie bunk, the Insnrunce ctitn- 
pan3 Hie fiilglit forwarder, the shlpiilng coiupnny find 
It lmlls|N*nsj|lde to oldiiln hgiil mhlce on exery phase 
i»f fori Ign busIntsH Is fun tlux oimimlt thiiiiNidxes Ho 
Hu hgal iidximi of iin Anurlian organlxiiHon t^nguged 
idther In tii Hxi trading or In nnx of the auxfllar3 lU llv- 
liUs of comnuns must studx fi»nign trade In nil of Its 
aS|NK Is. 

The Amtrli*iin Itiir N 1m ginning to riMillre the |Mden- 
t ill lit Its of 4 HU lint mrxlit In the uiwl3 irtsiLed Ulxl 
Hlon i>f Coiiiiiii nlal I iiwn and inunx letters have been 
nsxlxLsl from Hit kaders itf the legal ]irofi^HUm ex- 
pressing InttriNl in Ms work — Uy I J 1lo//c, ( lilef, 
DlxNlon of (Nanmeriiul I,aws, U S Dciwrtment of 
Cojiiiijtnx' 



Driveway evar Um top of the big Impoondlng dam, with a partial view of the sarroaadlng coontry 
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REVIEW Of THE YEAR 1921 
Civil Engineering 

A filtfAF jMJrl of the Murk uf the 0\11 f^fflnoer 
In (UvoUhI to t)\ercoiiilnK olmtru(.*tlonM whl(h 
Niiturc liiiH iitaeiM] In the wu) uf euny tnune 
[Hirtiitton uf piiHrHnprH nnd frelgtit Two notuMe ex 
HMipliH of thlH lire to ho found ut New York and Sun 
FrumlHon A! the funner (tf> tho 90-yeuruld proJiKt 
for rniHHltik the tIndHon ltl\(r by h Knmt hiiiljife hue 
imMod (lurlnK the yeur Into Jtn |>reJliuloary BtQftc of 
Mur\(>, deelKn and orKanUiithm thlM hun been 

IHiHKod cunNtrmtlun ulll iHfdn nnd live }eurH will naf* 
llet fur treiUon Whnt the llndnun Illvtr uh on ob< 
HtruiUun huH liet^n to Nim lurk. Sun F mm loco Itay 
1 UH IkHn to Sun FrunilKTu and the icrent HuburbN of 
Oakland and Almiuwlti Ihs It la pru|>OHe<l to eruKR 
the ItHj by a ndh* Ntriulure euUAiNtInK ef a ifreat 
ruilmtid nit folloued li\ ii atett hrldu(« acniftH the 
Hhuuler iHirllunH uf the Kay, and In a Muhwuy extend 
Init fnitii the bride* to san framlwti bt-low the muln 
(liannel uf the tuirliur hmh uf lIuHe engineering works 
will Ihl* unpreoedenttHl In ningnltuiU tho Hudnim Ui\or 
hr dge having a central Hiain of TJtn fiat, uldch 1 h 
nearly tho length of any < xlatlng Niain and the 

Kan I* ran* Ihuo Uuy <.ruKHlng lieing fnmi two to three 
tiim*N the hmgth of any oruHHlng of the same generul 
rliaracter 

A mutter uf runHlderablo impnrtanee to tho bridge 
engineer was the report of I nllcHl Hlutos Hureuu 
of Puhll*. Ronds on the iiiugnltmle of tlu luiputtR of 
wheels u|Km the road surface a *tU4*stlun wldeh has u 
serious ItenrlDg on the di^lgn *if bridges. Tiki iiimh 
Id the jmst Imve deHlgners lie«*n i^mtcnt to determUm 
merely the stnih stresses, ghlni, little Qtt(*nUon to the 
quostlon of til* bniinner bhiw of hiany and swiftly 
moving loc*omotlves and mrs. 

The most Interesting eyi'nt In tminel itinstruetlon 
HUS the cnnitiienei ntent of work on the greitf tehleulur 
tunnel beneath the Hudson River between New York 
and Jersey V\\y Tliunks to an iiiiusimMv elulMirut* 
series of exiiertinentfl undertHk**n by \urlouK tedmhul 
bodies. It Ims lieen denionstnite*! that the nirtxm nsm 
oxide content In this tunnel enn be k* pt at a safe low 
|K>lnt liy s pniperly deslgmsl system of ventilation 
'fhere liHH lieen n fidr amount of lu (fvlty In Iivdniulh 
engineering and in the i!onstructl<Hi *tf dniim ami rt^s- 
enolrs. Work on the great Muscle I^IhhiIs Ihim liiis 
been dlMMUitlnued on the Hi*ore of exiienw', and al 
though an Industrial niugniite has offenHl to take the 
work o\<r and (* 001111*11 It, wo belle vl that the pni>Mt 
Is Httll In alley iiniH The Imiiortanoc of this scheme 
may be* Judged from the fact thit^ the dniu wilt e*iual 
the Assuan I him on tho NIK In height nnd exceed It 
In masonry conhni The iniMd Jniiiorlant i>mjN»sed 
waterway Is (he (treat I^akewUethe-sea canal by way 
of tlw ttt Fjiwren**e Its promoters aim first, to open 
up a channel sufllcUmtly deep for oceim going vessels, 
from Lake Krie to klontreal and second, to Imisiund 
suflkient water (o procide nn enommus addition to the 
available hydroehvtrtc iMiwer of this country and Con 
sdii Tlie canal would cost several hundred millioiu 
of dollunt. It has been urgi*<l, and Justly so, that the 
effort of the people of New York State ahould be da- 
Miteil to tho uptmlldtug of the traffic of their own State 
Hargo Canal before lending assistance to what Is, after 
uti u rival proJe*t 

Railroad and Automobde 

AUhoagh llitK railroad Inilldlng is being done, a 
ginnee at tho map of the worhl shows that Its rlvlUsod 
liortliius are not so biidly suppUed with this form of 
trHDHiHiriatlon In the Vnlt***! States atone there are 
*jriO,5712 miles of tru(k o\er whUh billions of pas- 
sengers and 2% bUllons of tons of freight are trans- 
imrtod anniiully, the cost of (his great H>stein being 
some it blUlon dollars. The rnllway mileage of all the 
world is Mtlmnted to be about 720 0(10 mllen Kffort 
during the year has been directed to repairing the dam- 


Hges and iimkhiK good the neglect of the war period. 
The tendency In the United Stated' Is toward heavier 
**nglnca and larger cars. Weights and capacities are 
enurmouK. Tlic most powerful pussein^r locomotive 
wdgliH 280 tons and Is capable of hauling twelve to 
HixtH^n Pullmans at 60 miles an hour on the level , and 
tho largest frriglit engine weighs 460 tons, and has 
actually drawn, of course at a DHiderate siwed, a load 
of 1T000 Ions on on up grade of two tenths of one 
per cent, 

IncnHOfing uttHxtUm is iieliig paid to tlie improve- 
ment of tomntnul and atation yard fadHUes, with a 
\lew to IncroaslnK the average speed of frelglit move- 
nuAt Port and terminal congestion has reduced the 
average speed tif ni(i\emeiit of a car of freight to the 
low figure of 20 miles per day Having reached the 
limit *if Hlxe, improvement In the l*K*oniotlvp must be 
bwiked for in the direerhn of improved elfideney, a 
problem to whldi Increasing attenthn has been dlrpctecl 
during tile year There Is a tendency to imrenso the 
Heights of mils. One hundred pounds In atondurd, and 
many miles of 18(h|)ounU rails have been laid One 
leu*Ung nutliurity claims that there would be a distinct 
cciAomy In the use of 2no-poand rallH. 

A <le\ol(>|)ni**fit full of promise for safe and cconom 
i**ul handling of freight Is the rtmtalner car, which Is 
imvilng Hitb IntTPUMPd fu\or both In tills country and 
abroad There Is u proiMisal, which should meet with 
every cncoumgeinent, t*i utilise the container car In 
ciinjunctlnn with flte iimtor truck by building the cam 
In such units as will match the dlnavnilons of Ndli 
freight car and tiuXor truck There Is great promise 
uf saving of both time nnd money In the prosecution 
<#f tills metlKHl The deveiopitteiit of the niutor truck 
go4>s on aiHice, nnd It Is significant that the two greatest 
engineering projin ts for fatllltntlng transportation, the 
Hudson River Uridge and the 8an krumlsc*) Hay cross> 
Ing, have received their greatest stimulus from the 
enormous development *if automobile travel and motor 
(rmk tmnHisirtathiD of freight The elei triflc*atlon of 
railroads where stioclal conditions cull for It has 
received additional endorsement fmm the successful 
opera tinn during the year of the electrified mountain 
Hctdhms uf the Chicago Milwaukee k St Paul Railroad 
sj stem 

Naval and Military 

A review of niallerH naval and military must start 
with the greatest e\»*nt of the year — tho calling of the 
conference In Wasiilngton by PresUlent Harding to con 
sldor the (lueHthA of the limitation of amiaments. The 
IVesIdcnt Is well placed tfi aocertatn tlto sentiment both 
of the United Ktiites and of the great outtdde world on 
any big nuestlon smli na tbla, and the hearty resiMoae 
to his Invitation kIhih-s that all classes and conditions 
of men, political naval, military, and lay alike, reallxe 
the folly ond futility of overblown armaments and wish 
to reduce them to reasonable Umlta, During the year 
we have completed the “T V ' nn ew wo ,” the last of our 14- 
Inch gun slilpa, and also the **lIaryUmd," the first Ameiv 
lean battleship to carry a 16-lBdi gun. Hie close of the 
year finds *iur fleet unbalanced We have the most 
ptmerful navy In respect to battleabipa and destroyers, 
but we have no battle cruisers, and we are relatively 
weak In our submarine and scouting forces. Bxpreorioa 
of oidnlon as to the pnvpriet^ of remedying this lack of 
balance, or snggesthm of means for such remedy, are 
of course out of order whlW the poaslbllit) exists that 
the matter a 111 be dlNiNmed of oo other grounds 
those of naval expediency , but we can at least soggest 
that greater effort shiiulil go toward the develppment 
of our submarine and airplane service. 

The outstanding event of the year, at least In the 
tmbUc mind, was the great aeries of bombing experi- 
ments, when tbe ex-Clermaii warships were sunk off the 
Virginia Oapea. Tbe event was spectacular, and that 
was all No new facts were develop We knew, Im 
land experiments, that bombs could be deopped so as to 


bit a stationary target, traced out on tbe ground. Hence 
It was no surprise to see bombing maefalnes hit a sta- 
tionary target moored on the water Again, we knew 
that a heavy charge of TNT exploded below the surfbce 
In contact with a ship’s bottom (the mine) wonld 
greatly Injure, If it did not sink tbe ship 80, also, we 
knew that such a charge, axplodidd below the surface 
and near a ship’s bottiun (tbo depth charge) would 
damage or sink her Hence tbe sinking of tbe batUs- 
ship '*Ostfrlcslaad** by the deUmati*>n of 2(X)0-ponnd 
bombs below tbe surfbce and a few feet from her hail, 
taught us nothing new Had the ship been moving at 
18 knots, with every anti-aircraft gun trained on tbe 
b(»mblng madtlnes. had the ’’Ostfrleslami” been eo** 
slirouded In a wookcscreen, uiade by friendly destroyers ; 
hud the liombers been subject to the disturbing elements 
of Hind anti weather — well, tlmt wimld liave been an- 
other Htury In brief, nothing hafipened off tlie Virginia 
Caiies to '’sound the knell of tlie hattleshlp." 

Aeronautics 

Tfie imtstandlng fact In American aerrmautlcs is that 
(he United States is still awaiting the passage of a 
Kedeml law for tho llcenainK of pilots, the Inspection 
of machinf^s, and the general encoarageniunt and con- 
trol of the industry As matters stand, any man Is at 
liberty to buy or build an inferior nmchlne, take up 
PHSMengers at so much a Iwatl, and kill hedh them and 
himself <aS not Infreiioently hat*pens) wittmut a word 
of ulUcial protest Thus, tlie art is dlscreiUted and tbe 
public discouraged If aenmaullcs Is Illegal It Is 
at best non lawful and will remain so until CkAgress 
does Its duty While foreign governments are encour- 
aging HviiitUm, commercial progress In the United 
States la due entirely to the unaided efforts of the 
manufacturer and the Inilividaal Inventor All honor 
to them 

Some truly rpinarbable records have marked tbe ef- 
f*>rbi of the past year In France Sadi Leconte, In 
tmlnlng for the Deutach (^ip contests, achieved a speed 
of 206<A miles an hour In a blidane, and came pretty 
(lose to that mark In the race Itself This was for t 
short disinuce, straightaway Tho record over a 150- 
mlle cloeed circuit was gained in the PuUtxor trophy 
by Bert Acneta in a CurtUr Navy racer, when be cov- 
ered tlie dlstunce at on average spoed of 1767 miles 
per hour AnoUicr startling feat was that of Lieutenant 
John A Miicready, who on September 2Sth, rising fron 
McC^k Feld, Dayton. Ohio, attained a height of 40,008 
foet He uaod electrically lieatcd clothing, Ilia oxygen 
tank, and the gas turbine suiierehnrger Ills LaPm* 
biplane was tbe some in which S(*hroeder climbed & 
88,180 feel In the ]»recedlng year 

Tbe alUmetal immoplane continues to gain favor, and 
its perftmnance is cimructerbed by a renmrkably low 
gas cimsumptlon, due of course largely to lu excellent 
motor There has been a remarkable revival of Intetest 
In the monoplane as a good type for inodersto speeds. 
Tbe thicknem of wlng^fWlitch Is necessitated by internal 
bracing Is unsuitable foe the highest speeds. Leconte 
used a blplsoe with tbe chamcteristlG tliln wings of tbe 
modem racing machine. Uultiple engbMs, so coupled 
up as U) be capable of being run tndefimdeatly, are 
growing in favor Martin and Oallaudet, among Amer- 
ican designers, have secured excellent rosulu with this 
arrangement. Regular airplane passenger service, ms- 
nlng on schedule, has made progress, slow. It may 
but encourafliig. Abmad* tbe Freocli and British am 
still maintaining (heir Umdon^ris routes, other sar- 
vioas In Europe havb been nuuiing oonristentiy, and new 
routes have bean eetaUlshed daring the year On this 
side of the water we have seen the inauguration of tbo 
Kby West to Hawuui and other psisigw parrytoi ssr- 
vices. Tbe Air Matt baa ttmeticaed with a regulartty 
which ehonld enoonraga Congress greatly to entente tts 
wcopk Mcftttsn klurald be mads ot tbe Petroesf hrtl- 
copter, wblch, to tssbk Ufted Itself to a bpigbt sf Mb 
feet It welkbs SObO iioimds and is held captive lor 
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obMrvAtkA porpoMMr toUng the place of the vulnerable 
baUooB 

The proepecta of atteceaeful dirigible pasieniter eer* 
vice have imdoubtedijr been eet buck aomewhat by the 
oflbr of the Diidah Ooverament to give away Its fleet 
of alx dlrlidblee, coupled with tbe failure of any private 
eompaiiy to accept the gift, and by the tragic loas of the 
latent ship “2It-2.** Aa we anticipated In these colunma, 
tbe oflldal report tndleatea that tbe frame of the ship 
waa too weak to atand tbe bending moment developed 
by tbe audden throwing over of the vertical rudder 
Failure came in tbe frame kttgttudlnala while they were 
under compreaalve etreen. Alway^ thia haa been the 
weak point in the rigid type Qf cooatructlon An Itupor 
tant contribution to naval aviation waa the aucceaafnl 
teat at Philadelphia Navy Yard of a catapult, turn 
table, Uimchlng platform, by whlrii a plane may Iw 
launched Into the wind without altering tbe cunrae of 
the rikip. 

Pure Science 

Teleecope and spectroecope have often made revela* 
tlona of a more or km aenaatlonal nature. It la n<it 
olwoya that the announcemait to which the luy tnlnd 
reacta In a manner justifying the uro <if thla term U 
tbe one which Imprcaara the aclentiat aa of extreme 
Importance Once In a while, however, an advance la 
of auch nature aa to a|>peal atmngly to lavumn and 
arientlet alike. Boch a one la the ontatanding aatro- 
luiiiilcal develoimwfit of the year 1021 

Alwaya aatronomera have apecniated aa to the actual 
alaea of tbe atara, and alwaya they have had to ermfeaa 
that here waa one aubject on which they were aa much 
in the darii oa the man In the afreet From the earlleat 
tlmea to the preaent day, whether viewed witli the 
tMked eye, with the moat powerful modem teleacope, 
through the eye of the camera, or by any other meana 
which Ingenuity bad conceived or apparmily would 
ever be able to ooncrive, the atara ahowed themiwtvea aa 
mere polata of Ugbt— ^ neareat approach we know In 
the phyalcal world tf> tlie matheiiiutlclan’a Ideal point, 
without actual dlmenaliA That tlie atara muat be cnor> 
moualy remote to preaerve this aapect In the face of 
larger and ever larger teleooopea was aumclently obvioua 
even before tbe preaent generatlim of brilliant atatis’ 
deal astronomers began the aaal>BlB of the skies which 
aho^ii'ed figures on this matter of star distances. That 
some at leaat of them must be enormously massive and, 
Infsrentlally, enormously Imlky to give the combination 
of diaUncQ and briglitneaa which nbeervathm revealed 
was Ukeaise pretty plain But that any direct means 
of measuring star dlametera would ever be provided 
would, even two years ago, have seemed the wildest 
aort of a dream Tet today It la brought down to a 
barii of cold fact , It has been gpplted to at least two 
of the atara whKh we had reason to believe were among 
the very largest, and the flgnres which It has revealed 
for tbe dlaiuetera of Betelgneae and Antarea are by all 
odda the most amaalng which have ever come from the 
aatrottomeria workshop. Best of all, aa snggested above, 
these figures and the procedure by which they arc ob- 
tained and tha knowledge which they give are of the 
utmost import rather thou of mere casual Interest to 
the otudant of the tmlTerae about ua. 

There la no obUgeUon upon him who casta a retro- 
qkeetlve eye over the post year to seek out farther de- 
velopments In aatronomy to place beside or Immediately 
beneath the extraordhuiry achievement of the measure- 
mant of star dlamatera. Nevertbeleas, there la one alg- 
nlfieent tendency of the preaent era which baa come 
rather to a head during 1021 and which we do not wish 
to poM without a word. This U the alliance between 
astmiioiny and sulwitonile chemistry snd phjrslcs— be- 
twMn tbe momcoamie and tbe mierocoemlc The stu- 
dMt of sung end oatveraes hga discovered that the man 
whose bnrineM it la to look Inride tbe atom and de- 
lerlbe ohd esplaln whnt on there U in a poritton 
to throw greet ttgbt upon the making and unm a ki n g of 


stars and stellar syitteiiiH. Bpeolflcally, his own by 
pothesea of the past two decades, as tf» what the colors 
and brightnesaes and Hiiectrul condltloas of (he stars 
mean in tbe story of thilr development, he finds more 
or less dcflnltel> conflrimd by the atudy of atoms and 
clectnaiSL Tbe phjsirlNt and the cheniist can now (elJ 
the uRtronouier that Ihc sequence of gn (h and deca> 
wldch he bus pictured is taking plac‘o in the Ktum 
makes sense and is la Imnnotty with the Ishuvlor of 
matter And, while they can tell him nothing new in 
the mere technique of Riiectroacoplc observation and 
spectroscopic analysis of distant stars, they are now 
able to tell him mucli that he has not known alstut the 
innermost whys of (lie sta*ctml Hnes of absorption and 
emlsHlon und what they tell him makes him the more 
secure In the conclualoas that he Is able to draw from 
hla spectra 

Another curious Instance of the throwing of llgtit by 
one science upon tlic outstanding puule of another 
lays us further in debt to the student of the atom and 
the electron klony methods of estimating the age of 
the earth have been put forward — scarcely any respect 
able geologist or plosiclst but has suggested one of 
these Tliey all depend upon mere aritlimetJc, to tbe 
extent that we observe soino condlthm like the sullnity 
of the ocean or the thlckneHs of the rocks or the amount 
of erosion in some d4*ep gorge nnd cttlcuhile how long 
It would take this condition to be bnoiglit nhout They 
all ere weak to the extent that they usMuiiie this proe 
ess, whnte\er It be^ to have taken place In tbe past 
at the rate of Its olwerved occurrence In tlie present 
The Btudmit of radto-adUiiy now puts forward a phe- 
nomenon which, in Ihe \(ry nature of things, must 
always have proceeded at the same rate, namely. Uie 
disintegration of radioactive Elements Into other ele- 
ments of lower atomic weight On this basts an esti 
mate of the world’s age has been made whjf h Heeins to 
be far more rational lliun any ever made before, and 
wbich we can well aflord U* accept as marking an epoch 
In the dlscustdun of this problem. 

The chemist and the physicist, too, are taking their 
roe from the studivil of the atom , ho that It s(*eins wc 
may Justly call this the n(.e of such study RiMilizutlon 
of the extraordinary ammmt of power locked up la the 
atom luis been with us for some years. But 1021 Heeiim 
to have put upon a flmior basis of actual ex|)ec*tiitlon 
the iMHViihllity that some day wre mny Iw able to put 
this power to work The pmblem Is tiring attac ked, and 
the scientist of sufficient imuglnatlon to be tntiriHted In 
the big tilings of tlie future in prifercnce to the little 
things under his noMC fe<ls no hesitation in predicting 
that the days of our deiundencc upon fuel and hydni- 
generated jmwer und the other clumsy expedients which 
separate us from barbarism are numbered. 

It would he out of place not to acknowledge the fact 
that much of the succtwi with which wo nowadays at 
took large protdems like this one Is due to the organ! 
satlon of researi h and ihe great rasources (hut are put 
behind such orgiinixutlun Nowhere bus this achieved 
a greater meaicure of proved success than In Uie field 
of medicine, hygiene and biology Our study of the 
phenomena of life Itself 1h advandng to a point where 
we can take living tissue from a living animal and 
long after the death of the animal from which it has 
come, keep it alive 

Without any wUh to minimise the great gulf that 
lies between a small plc<'e of ccanparatlvely homoge- 
neous tissue and the cmiiplex organism of tbe higher 
animals, the linpnrtanco of this achievement la such as 
to make it rank high among tbe year’s announcementH 
Then there Is that thing that has, through Judldous 
ndvertlMng, taken such a hold of tbe potmlar Imaglna- 
tluo— the possibility that the recognition and study of 
vltamlnM will at last tell us why some fiKids are suf 
flclcot to maintain life and others are not While still 
nnisolated and therefore of quite unknown cbemlcat 
cimatltoeney, vltamlnes seem to have come to stay , and 
altbouidi much of the work leading up to tbe preeent 


knowledge has been done in past years, 1921 most be 
recognised as n year of climax nnd, above all, a year 
of puhlIrntUm und npidicatlon of results on a wide 
scale 

A redew of the jenrs de\clopments In the field of 
pure sr'ience would bet Incomplete without a wvird aNiut 
the poNt wnr revhal nf nrchawlog} This Is now In full 
swing, particularly in lug>pt, Imt In loHser degree In 
MenoiMilutiila, the Ameriiutt, Greece Italy, and else- 
where 

Electrical Progress 

The past twelve months Imve been truly fruitful with 
respect to dcctrlcol progress. C.>n the one hand the 
year 1021 saw several large projeits completed, und on 
the other the discovery or redlacoviry of eleetrlcal prin- 
ciples of fur rent hlng Importance 

Among the largo projects ronllecMl during the past 
> ear lm\ e been the numerous hydroelectric power 
plants throughout the world. In odr C4iuntr> we have 
done \er> well Indeed, the Inilh of the matter is that 
we are fast liamesalng our laat water-power resources 
of the Unit order \ ery stsin our engineers will have to 
turn to the more difficult and less profitable water pow- 
ers whoso value Is not quite so obvious to the present 
generation pampered as It Is through an ulamdunce of 
natural resources. 

Aside from hydroelectric developnientR on a vast 
scale, there have been nunientiis new |M>wer luKiNes coc- 
stnirted Owing to the high cost of coul und utlier 
fuels, tliese isiwer houses are muihlH of offiolcncy and 
present iin lnten>silBg forwnnl stip over Oie practice 
of but a few jenrs back. Still another phaso of recent 
eletirli iHiwor devolopqicnt Is the plaring of the geo 
erutlng units ehjse tt) the supply of fuel — at the mine. 
In u w(»rd Thiu wo hn\o sisn the Germans hulld large 
(siwer plants at (lie ver> edge of their brown cf>al de- 
ismlts, for I lie gof«d reason that the low grade fuel 
(Hiuld Dot he shlpisHl any riMisonnhle dlstuncc without 
c(»Htlng iiion* In transportation than It Is nriuHlly worth 
In heating ellhiency In the Ignited States we hu\o 
also begim this practice of building our isiwer plants 
at the uilnes, and transmitting electric power, Instead 
of <Hml, to the power consumer 

It has been a rich twelve-month peiif>d for radio 
dutinmniiatliin The huge lladio («ntrnl, some neventy 
iiilh>s out of New 'iork (’lt\, was little more than an 
idea at the ch»He of 1I)2P The end of 1921 saw tills 
station taking \er> dellnlle shuiie, with twelve of the 
seventy-two towers la aituiil o|>cnitluD The Uadlo 
Central, fm using the radio communications of a large 
number of Kurt>rH**in and South American countries oti 
New York City, iiiiirka a vast stride forward In radio 
Tiesse** ileveloiuiients, but none tlie less Interesting and 
slgnllUunt havL been the Increased number of broad 
casting rudlo teletihnne stations nnd the new appeal of 
radio to buHiness men, farmers, professional men and 
c\x*n our good wives who, heretofore, found no Interest 
In the mciinlngleas nnd monotonous dots and dashes. 
Bui now, with the radio telephone transmitters in ever- 
increasing numbers, a radio receiving net becisnes noth 
tng Ilhm than a listening In post on a mighty Interesting 
part> line 

We have followed the promising work of Kdouard 
Delin, the French Inventor dealing with transmission 
of photographs and drawings over wires. In October 
of 1920, M Belln gave his demcmstrutlon between 8t 
Louis and New York But during the post twelve 
months he has extended his work to wireless, and suc- 
ceeded In truniuiiitttng drawings from Annapolis to 
Mninmison, ontridH of Paris, and from Bordeaux to 
Otter Cliffs, Maine 

Other develupnmntH have l»pen the Interesting 1 000, 
000-volt tranraulMdon experiments nf the Oenerat Elec- 
tric CVmqwnv’s I >Tin laboratory the work of the two 
Punish Inventors on a principle first discovered by 
Edison several decade* ago. Improvements In elerirh 
furnaces, and so on 
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From Steamer to Sailing Ship 

A Plea for the Two Hundred Wooden Steamers Built by the United States Shipping Board 


riitlis nrtlrlp In a lirli f for thr fleet of wonden 
1 hti iiiuprA ulilth were Irallt for the Unttei] Klatofi 
ShlpplnK Itimni to nHsNt In iiioettuK tlio nrfrent demands 
of the lute wur It Ih written In the Itellef that tlie 
action of tlio Ilnaid In orderinfc tlieue vetMela, to my 
nothlHK of riu HlilpK iluinmdvcH, hua been the subject 
of iiuK li iiiifnlr (rllitlHiii and nilHrepresentatlon 8u 
far UH ihe in lion uf the Umird Is concerned, we must 
riMiienilHr that wlion the shltM were ordered the sul^ 
iimrlno (iimpalfm was at 11 k HorHt, and the mil hud 
Clone rnaii oiir AllJes acn^ the water for “shljiH, vhljis, 
and ^et timri* HhlpK" They anked tin to pinev at Ihelr 
(1Ik|nmii1, und tu build to tlio very limit of our capacity, 
an>thlnif and eventhlni; that could uirry fiKMl, iiiunt 
tIonH, ami men acroNH tlu wcHtem ocean We answered 
that we would and stt about the task at oniv with all 
our inlaht It was an uinerKenfy call, wu adopted 
i*iuerK(*n<y laeuHunnc 

W^y the Wooden Ships Were Bnilt |— 

5Iuny resiMinHlble t rlths have asked why 
In the world, with our vast steel works 
and our iupuclt> to turn out Hlilp nIiuiics 
and plates In \ast quuntiilos, we should 
have put ho inmli of our i (fort into hulld 
Inx such out of date \essils as wooden 
Nteumshlps Tlie answer Ik that thiH fleet 
of Khl|M WHH additional lo the program 
for steel hIiIiih, and that their conHtriutiou 
could lie duiii ruiddly and without hinder 
ItiK the lnr>n>r proamni of eunstriKtion 
Tlie \CHHt Is wire built fur ii stietial pur ^ 

Ijose and to asMlst In iiieellnK a grout 
crisis No oni. knew lictter than the naval t 
iirihllci.LH who dcHigncd Ihciii that wisslen 
sh||m of dTitKk tons 4.iirr)inK caiHidtv If 
they wert« drhm at 10 to 11 knots by 
Hlmin |H)wer could have onh a UinltiHl 
lift , but they knew also that lh4>ke shlim 
would lie serviceable for the longest luwhsl 
of tiiiH that the war was likuly lo last 
Tlit*> were well designed for their pur- 
IKise hut If then* had Usn more time \ 
u\ullublo they would have bcsti built with 
tlie use of n consldenible wUgbt of stml 
Htrapplng to Im rcusi* tin Lr lonKlludloul ! 
atrenKih ! 

Green Umber Not m Fatal Objection I 

Much has been iiinde hv the critics of f 
111**80 shlpa *it the fart that tliev were f 

Iniilt of green timber Well, that wuh F 

tla* onl> earthly way In which they could ; 
have lieon built In the limited time a\HlI • 

able Moreover 4*onHtruitlon of drying F , 
kUnH catNible of hundllng great timbers | 
that were 1-! Inches Miunra und from 40 t 

lo 00 feet In length would have lieen u [ ' r 

task only less than Ihui of building the i ^ 

Hbitm IheniHoUes. Tlio cost, furtlieriiiore^ t 

would have U*en prohthItUe r 

On this siihjert and cithers oonn*H*tPd p 
with (homnstruitlon and the present and ‘‘ 
future >alue <if the \esselN wo ha\e Just ~ wta 

received u \ory In format ho loth r fnuu a I^iwest dr 

dh\h 1 archltt*it, Mr f'hnrli»s I Melsi»n 200 arc foi 
who aMslstcsl in tlu* dmlgn of ihoso ships ochoo 

und Is tlmdy of the opinion that they 
lime a life of list fulness liefore them us sailing \es8els. 
Tlic statements which follow are digested from Ids 
letter, und we hii\e pn*pare<l drawings showing one 
of these BTitlO-ton \essels, with Its engtiies and iidd 
ship ch*ck strut lures nmti\**d and rlggcnl as a H\e- 
iMUHted tMiiiproiiilse b(|uu re-rigger and fore-and aft 
sihooner Mr Nielsen, who linH had much e\|N.*ri 
imtv in the constrmtlon of Iwlh steel and wtsidMi 
HhliiH. Ntands liehlnd the slatenunt that Ht) jier cent 
of these vcsm*Ih lire “us Rtaunchly built us wot>den ship* 
can be,” and that if they are gl\en the same care 
as 1 ‘llur WiHsl4*n ycssels, they will l»e giH>a for twenty 
MMirs of serylee He draws attention lo the facts that 
1hi Aiimrlt an Ituniin of Shti*iilng w'hs responsible for 
thtlr timatructlon that they wire designed hv respuiml 
hie nmul HnhUi*<ts and lhal th* llureau did every 
thluf. In Uh |K>w«.r within the Itiiflts of time Hvallabhs 
to iituke these \«*sm*1s as slnsig us jHissllile for Ihelr 
yyiirk V deadweight carrying caiMiclly of STiOO tons 
Is \ir\ extreme for a wisslen steamer und the Hureuu 
knew that for \iirlouH reasons thc*so HhU« could not last 
long UH httiiiiH r^ In the first pin***, they wen designed 


lo the ulllrnnte llnilt of wood ccmotructloti , for the 
exlgenoien of tlic war demanded that the design ahould 
lie c^riiKl to the yery limit in aise With care they 
would have carried on Ihrongh^nt the war, but they 
were never intended for contlnaoua oervlco aa merchant 
Hteumers in after war llmeo. 

So far U8 the use of green timber !■ concerned, our 
corresiKindcnt Hays that he knows of no large vessel 
that has been built of kiln-dried yvood. Kiln-drying 
would liaye added soiiie ten years to the life of these 
vpflsels, but the c*ondltlonN were sneh that ft could not 
be done Our readers will remember that we published 
plHures of fl\e-niuHted idetun schooners of 8000 tons 
dead weight, deslgnecl by Mr C)ox fontierly of the Con 
Klrudlun CoriiK of the Navy Although those yressels, 
forty In all, were Imllt of green lumber, they were no 
liettcr constructed than the Shipping Board vessels. 
Tliey have given good service and proved to be well 



lAiwest drawing shows U S Shipping Board wooden oteamer, of which oome 
200 arc for sale Two drawings ahove show steamer as changed to a live-masted 
schooner, the engines, bollem, and midship deckhouses being removed 


able t«) Kland up to their trying, ey cry day work 

In some respects the Shipping Bounrs ycsKcls ha\'0 
an adyimtugi*, fc»r fh«* sti*ftui siliminers were hiillt of 
Or, whereas the major |wrt of the United States Ship- 
ping Boanl yi*K8o]H were built of lung- leaf, yellow pine, 
u stronger und more durable wood than flr 

1/ong-Ltvcd Wooden Vessels 

Wo are Infonued by Mr, Nielsen yvlio comes from 
llenutark, that there are y'essels on the high HeaH today 
that were built of gn'en flr In the Baltic over fifty years 
ago , und it seems that there are old time war vessels 
nl the navy yard In Penmafk that are oyer 100 years 
old These old cruft make crnlseS everv sammer, and 
according to our Informant, they are good for another 
liundrcKi years. Of coiirso, the wofiden ship has Its 
limit In slise, which Is aboat 3000 tons , but by the use 
of diagonal hUh*! Htrapplnk this may safely be raised 
on Bulling vesselH to 3S0U tons, which Is the Rise of the 
United States Shipping Ihuird wtHslen vessels. Used 
BH stenmerM, the slilim would require a crew of 88 men , 
but If overhauled and rerlgged, n crew of 10 woulil do^ 


How They Coaid Bt Beittod 

Tt would be a matter uf straight shipbuilding work 
to remove the mldHlilp deck stmetures, leaving thif 
fo'essUe and poop. The vessela would be amply stroag 
to <iirry a ilve-masted rig With the boilers and engines 
removed, they could st*>w 8000 tems of cargo Duoiim 
and mast could be utilised on the sailing rig, and port 
of the cargo winches could be retained and a omall 
boiler Installed to run them. If the vessel's bottom 
were given a gixKl coat of bolling-hot brown tar ami 
pitch and a layer of felt and cotui^tian covering they 
would be perfectly serviceable os sailing vessels. 

The Compromise Rig 

It Is proposed to give the ships a compromise rig, 
providing a full fore-ondaft sallspread for wtndwrard 
work und proyldlng n full suit of square sails on the 
second and fourth masts. Such a ship would be well 
sqltoil for the North and South Atlantic 
trade wlndic. Going to windward, she 
could lie up much closer than h square 
rlggcd ship, and down the wind she could 
^ show H sail area of 48j000 square feet, 

, . ' flR against 32,000 square feet when close- 

^ huul^ 

, ^ standard Speciflcatlons for Largo 

Incandescent Electric Lamps 

F oil aboat 14 vonrs electric lamps have 
been purcliused by the federal Gov 
eminent untler HiiecIflcntUms published In 
Circular 18 of the Bureau of Htandanls 
Progress In tho art of hiinp niimufudun* 

^ has been so rapid that this rirentar has 

hiid to lie revtsed eight llnios In order to 
keep tite s|)cclllc»tloDH abreaid with cur 
rent dey(*lottinen1s. 

Tlie Olh etllilon of this circular has Juki 
noyy been publlnhe*! and may lie oliltilneil 
lit Tic iM*r copy from the Superlnlendcnt of 
DcMumentA. The orlglnul spe< IlkallonK 
co\er**d only cnrNm flluinent liniiftfi whlh 
In the Inler editions metallised carlvin and 
tiinliiliiin laiiiiw were Introduced und then 
dlsf*arded us tungsten replaced them In 
use In connection with these radical 

clumgeH In tyiK*s of lamiis, very great Ini 
proviiiicniH were made in the effldenry 
and the life refpilretl, but no fimdiimental 
change was mode In tlie form of the Hpoc 
IfliatlonH or methmls of testing However 
for the fiscal year lieglnnlng July 1 1021 
new speciflcHtlons liuve been adopted 
whkh Include liiqxirtant changes In the 
i test pruoi*dure for tungHten lamps The 

* niost notable of these changes U the almn- 

j, doniiient of the long dlulonce provision 

' / that ihc life of tcHt lumps shall be con 

sldered as ended when tlie cundlepower 
has fallen to 80 per cent of the initial 
value Now the life Is rtmsidered Hs the 
total life of the lamp since the efflclency 
^ of tungsten lamps drops but very little up 

"*'‘^*****'^'* — to the point of bum-out Tlie performance 

hich some of a lamp thmughont Its life will also In* 
ve-masted tnktn Into account und tolerances are pro- 
loved \lde*l to enre for possible variations In 

test results where onh a Kiimll nuiiilier of 
Hiiiiiples of any one order are oy niluble 
Tests under theso new spe* Iflcutluns an» Intmded to 
gl\p u more comploto Indication *>f the iierfonnance of 
hiiiqM than was the case with the former siiecIflCHtlons 
and while prefiored prlinortly for use by the defmrt- 
iiients of tlie go\ eminent In puixhaslng Inrundescenf 
Inmtifl, It seems desirable on account of tho thoroughness 
with which the Rntijec.t has been Mtudled and dlscnissed 
to make tho speclflcntloiis available for the general 
imbllc It is for this reasoa that they are being umhI 
UH tlie lItU edition of iTrcnlBr 18. 

Crltklsins and suggestions ctmcemlng thcwie spec Iflni- 
tlons and lump ratings are Invited from both mnnufac- 
lurers and users and all such ftfiggestlons will ba care- 
fully considered In the event of u farther revtslcm of 
the speelflcatlnns. 

While deuling with the subject of Incandescent lamp 
speciflcatlons It Is perhaps wise to call attention to the 
article prepared for this Isstie by Mr Lucklesh, the 
well known authority cm illumination, which appears on 
page 27 Illuminating engineering has made rapid 
strides In u romarkablv short period ^ 
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SMtion of burnt Alt Utnb tfaoirJpN iJemrburIz«tjmi niMnnlAtd Uire« dhumvtitnr. OhMI eiT>tiilt 1 b hmII >tee] Inrot miiKitlflal tvrfl dlRmHent. Hiakt Overheutcd miM tfcM ia atvlkm, 

nMKnlftetttont IS 

Threu refireiientalive uampleu of BriiiHh photoraicrographic work of low roaKnification 


With Eye-Piece and Camera 

Recent British Developments in Petrological and Metallurgical Microscopy and Photography 


I N the present article llrltUh pnirUoo \illl lie rojwld- 
eredt itecHune, o\^lnx to her Insulnr iwRlTlon RnKliind 
wuri ohllfcrd to depend on tier own reHourct*H during tlio 
nar 8he tiad to develop lier u]>tl(al laaniifaoturo in a 
plienomiiiiil way, and her sdentlatM left In the xreHt 
luhunoo of inlcroscoplcul teolinlqne and the te<hnli|ue 
of photo-nilcn>iyrrHphy At a H>in]MiHlum held In January 
of hint ^ear b> the bnruday Soclotj the lto>al Miene 
scoplcal Society, the Optical Society and the Photo- 
Aflmigrapliic Society, tlie lieHt mtmU of the world of 
ialcroecop> and allied scienccfi ennic toxother In u m- 
iimrkuhlo meeting held at the nauuH ttf the Ito^iil So 
(tet> Burlington llouse^ T^tmlon rdaeiifwUm of thoac 
fiapers took phu'e In vurloun ]uirtH of tlu countn and 
tlnully tliey were nil repuhllHluHi in (la loumal of the 
lloTul Mlcrtaieophnl Soiktj a few montliH ago 

The Petrological Mlcroarope 

We sluill not devote very imich upate to the pelrohigl 
ml mhroacopt* extvt»t to «how a gixal t\ai>ipk of Kng 
IIhIi make and to gl\e a few gemrulltli'H conc<*rnIng the 
Ideal |M.ln>h>Kl(al MUtnd:^ gUnimHl from tlu imiikt of I>p 
J W K\uiia,hUS The pt*tr<»higlml iiih roMctdit con- 
Hlruct(*d to Her\e two piiriMtHeH It In ein|ilo)ed In the 
tlrnt plHrt* iiH an firdlnfir\ inhnkMtiiie, to olwerve the 
form and Htrmtun* of the HiiiuUer fentun^ of nakH, 
and It 1 h alt 4 o uaed ns an otdkal liiHtriiiiii!iil fur Htud> 
Ing the action of minute (rjHials on light with n \Uw 
to ihoir ldi*ntlflcath»n Tlie latter fumtUMi re<jiiln»M 
N|HMlnl fmlims <»f greater or less oonuih x!t> The 
(xact mitun of these nrninKomentH UiisndH, however, 
to Home extent on whither tlie nnilerial 1 h examined In 
tlu fonn of a thin Mxtlun of nak nr In infnuit gnilnri 
or fragments. 

In all iietrologhtil mUroscopes pr<»\iKlon ts made for 
the exuiiiluathm of the ohjeit lietween imssed nlmls, 
and for tlie ndutlrm of these or of the stage, or of lioih 
alternatively The advantage of a rotating stage and 
HtuUonury nlcols Is so great from the point of view of 
Htnipllcity of construction that It Is always adopted In 
the cheniier Insirmnimts, and It Is ipilte satisfactory In 
all c‘aHeH where the work Is conflDiHl to thfa sec lions and 
methods Involving ctrUtln siwclnl a<‘<iMHorU*fl or ar 
nmgeiiiontM are not required to la cinplojeit fm the 
otlier hand, f<»r the exandnutton of gniliiM 
mounted In oil or other high refna ting 
media, the use f»r a stationary stage and 
nitating nleols Is practically a fteoessltv 
If high iwwors are to Iw eiiiplovt^, unhwe 
the Nachtt device Is adoi>ted hj which the 
ohXNtIve Is attmhnl to the stage and n»- 
tatoH with It llotullng nlcols are also 
necessary for the more ooiapleg optical 
methodH, especially those that require an 
axis of rotation at right angles to the 
optical axis of the inUrtwcuiie, as when 
the optical chanitlerH of (rjHlnls an 
Hludlod by meuns of the theodolite ur 
'unlv'ersul” stage It (U*HprvxM consider 
nthm whether, when rotating nUxds an* 
employed, a rigid connwtUm ladwoen 
them should not be Hubslliuted fi>r tlu 
gearing manetliaes eiuplo>e<l. even though 
tlie former U open to the ohjeOion that u 
rotation through a complete cin le Is not 
potwlble 

When crushed material or small grtilns 
are examined In oil or micro-chemical losts 
nn' aiqiUed the mlcnwcupe should be pro- 
tected by n riiullow gluiw bath with a plane 
floor large enough to hold the glass slip 
There aboold be a “wechanlcnl stage” 


By Allien A Hopkins 

providing for tlu. miomitni of the <ibJeot In two dliXH 
tions at right iinghs io (xuh Httier and to the iquhal 
axis of tliL mleroMNi|H mi that the position of the ohjtn t 
jiifiv Im varied wlilh Its orli^tilaliftf) n luaJns unalteml 
These movdiumts and the line HdJuMtnmnt shoahl Is 
iic( urutelj griiduuU d 

Arrungf iiuHitK hliould also he made hv whhh a nhsd 
imiv Ik phussl In a iKisition atsive tlie e>e-phsx' At the 
Htiiiie Mine a slot slumld lie |irovldiM at tlu focus of Mie 
*ve-plece ni» that auvsMorlea, such as qunrtx wedgi»s, 
muN Is Inw^rtisl In fiHiit*. The iipiier nhol or anahiur, 
vvlaivvtr plmsMl, should lie capable of rotation, ellher 
HltiinltiimsiiiHlv with tlu lowvr nl(*ol or iHdtirliur or 
Indi IN ndi ntiv of It iind there should \n^ sinhIuI fiiclIlMcs 
for udjiiHlIng il at snmll angh s of divergiiu'e from 1 lo 
i\ d<^ns»s from the iNtHlIlon <*f t rossiHl nh'tils Phis N 
um fill In di ti rndnlng the exu< t iNkHlIhm of i vMm lion 

Metallurgical Microscopes 

Now leaving the iMtrologluil mb roseoiH pro|N'r wt 
isiiiif to the all lmiN>rliiiit question of tlu inetallnrgii nl 
]iiUnTsiHt|H and this «<iihje«t was Hilmirnlih irnitui In 
Mu inipir |» l*rof Ihsih of (ihisgovv who stutid Mint 
Mu UNt of the luh niMNqM. In Mil ixamlnathtn of met ils 
tlrst Intnidiu-kd hv Sorhv mon» than ■»(» \dirs ago Ims 
lie<*oiJu s<» wldespnud that n mh roMiqie Is now an In 
dlsjansahle Mem In Mu fMiuIpautif of a iiu taflurgii il 
works whilst the rev'ogultlon of its tiu|Hirtunec to LTigt 
neering works and oMur places In whhh metals an 
emplo>e 4 l for constriu Moniil purisises Is rnpUlU txlend 
log U Is Man fort issintlul to the ixmdmt of thm 
InduHtrhM that Instriiaunts should la* aviilhihle whhh 
will allow of the rapid and Lsmvtnlent exumlnailon or 
Slab meluls uk present themmlves In the <•oar>^ of 
routine testing, whilst it Is obviously doslnihle that 
(laborate and dtlaileil inv(*Httgutbm of H|ietlimiiK of 
siNHinl Interest should lu (Kkuslble It Is quite true that 
any onllnarj iiihroHCtqie of giMul const rmt Ion miiv Is* 
iiHed for metullographlc work provldiKl the higher 
liower uhJoeMves are duly currectevi for uncovireil ol> 
Jin Is, hut Mte ImreasiHl eunvenUmtx* of u projarl^ de- 
signiNl Instrument Is so great tis to JUKtIf> Its use evi'n 
for ntuMne work Ttiin an* now on the inurket itu^iul 
Iiirgh al mil ros4it|ieH of luiiny piittems. Ibu ks should 


U rut In Imnl Inutrrodihli metals or nllovs Instead of 
In soft hniHs whilst the iilnlons might also lie of iiinrh 
hariUr nutnl Mum Is iisiialM tlu mae It Is pmbuhle 
Mail ijiiinufiieturers have lMs*n t(H> uiiiih guldetl hy tru 
dIMon In the iliohn* of Mu iiuIuIk to Is iimhI In The 
iiinsIruiMon of selentttte tnstnimentH vvltness the 
tiDdiniv onb now dlsapiH^iirlng, to use highly iHiltsheil 
brass for hiuv> isirtlons when last iron would hi rvi 
the pnrp*iso ihiuiiIIv well 

Then Is no niison wh\ the shapi* of the tncflltal or 
hlologltiil inlrmsiMiiie should Is shivlshlv fo 11 ow(<d t*Hiie- 
ilallv wlaii Mu qui^silon of pludograph) Is consldereil 
'1 he trliMul form of foot ho convenhiil In work h> trans- 
mlttid light Is awkwanlb In the wii\ wliem examining 
iiutals itnd having iN’eiislim to iisi the niikwork iiiovi^ 
mint for raising and lowirlng the stage 'llie rai ks 
and pinion should lie gismuirlmllv cut In iiutiil of sutn 
(hsM hardness to wlMiHland prolongeil usage without 
woiking hskst i lu U)d> IuIm» HlHMihl ts of wldi 
dhumlir on 011*011111 of iihotogniphU work A (ilaln 
stage of falrlv large slsu N sullahle for most ordluarv 
woik It shoiihl Is providid with a raikwork fis using 
movinieiil hut a line adjusinant Is iinncsi ssan A ci*n 
tral hf>li siiflUhiiMv large to allow an ohJisMve to pass 
Mihaigh It ]N nulls Mu 1 xamlmiMon of luaw siiorlmenK 
resMiig on the fistt iinhss tin snpiMirl of Mu stagi bi 
nrningid to swing aside eniln ly \foi lianh iM niove- 
uants of Mu slag*^ an essi-nMal fitr high ismer work, 
and ndallon Is also a verv gnait nuivi iih mi, hut when 
lN»rh are i»rovldid the nitiiMon Hlamld In* cimrenlrii 
Whin a tulcroHiii|H Is lnti 4 ided lo lie um d In Mu hori 
xiaifal iM>HitIon it Is dfslmble to iirovlde the menhunhul 
inoM mints with ihimplng Hirews, iih oMurwlse a heavy 
s|Miliiun inav lause a gradual downwani slip during 
Mil exiHisiire of a phoiiignipli j»hit« pulling down the 
niikwork li\ Its owti weight, piirtii ulartv wlum plmto- 
graphlng at high laagnlflcnUona. The rotating clrrlo 
slioiild have a < lamping screw The examination of 
fiaituiiK largi irvutiils In ingot scitliins and other 
things reipiirlng virv low powers and great dlHtanivs Ik 
troublesoiui when an ordinary mUroH(ii|ke Is used and 
If Is oftin preferalile to < iiiploy a canu ra with a land 
H 4 a|N 01 inp\lne hns Insteiid of a mh nmuqs* Illu- 
nilnatlon of the ohKil lias l)ei«n given gnmt attention In 
IMgland and e\er> metallurgist nslng the 
inhroMiiiM and i\ir> munufmtunr has 
hlK favoriti It 1 h now \er> generally 
ugmil Mmt short mounts are to In* pn*- 
firml for metnilograiihli olijn tH \ hlgli 
niiiiurlial aiHrliiri Ik nmssar> for the 
hlghe*Ht ixiwirs Mil liimii rsloD oliJerMves 
an of iiairHi« niii*Msarv for thi highest 
nmgnlllnitlons I*roX*eM*»n ive*-piece« are 
to lie pn»fi mil for pholngniphli work 
Tlirough the (inirtesv of r II O Monv- 
l»enn\ 4 hli f of Mu Kiseanh lAilMinitorv 
of Ilrown Bin lei s stt'el W'otks, ltd w< 
are eiiahitil to give our readi rs some hi 
iiamt of the hiti'st advanml prai Mce 
along Mils llni Mr Monv|Hnnv Justlv 
savH Ml It whMi the liihnlqiie of the pho 
(omit rognqiliv of nu (al h n advamiil 
giialli during the I mt ten or twiHUj 
MiWH Mu n* an* sMlI tiiarki d ivhUmim 
that iimD> who taki up inli rostuph work 
In iiintm Mon wMli muallurgv apisar to 
s(iid\ the iiiliroieois llstlf ilMur not at 
all or iffllv lo a verv small iMent Tin 
titns«i|iii mi Is that slati aunts an madi 
ilHiut tlu Ntruiliins of varlouH naluN 
whhh an* not utrm t , the pnsenii* in 
wiUoim of minute purticlcM or nu*uihraneK 
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of mnstltnuntii, other than ttiuiie Htated to \m tlim. haa 
lHH*a iiiIhwmI Hliiiply hecuune the uiierutur did not know 
huw to UHD lilH luUruMcuiH* properly AKalo» photo- 
^rupliH lire puhllHlitMl which have only a Hlljtht reaein- 
hlunct to the Htruclun*H pholoKruploHl , In suiik cumm 
the dehnilhm In wi bad that tht rtproductluDs are nut 
unrth the paper they iii'o printed ii|Min One Iuib only 
111 look thniuKh the of, for i xaiuple. Oie Iron 

and Inntlliile to Hc>e ho\\ true thla Im 

tn IiIh juijh r Mr Mon\i»enn> huK ii(teiiipti>«f to wd out 
HoiJie of llie (ondltlonn ^^lii< h Mp|ieur to him to tie neeen- 
Har\ to w'tiin* ^0*^1 piiotomli rotfntpliH of loetiilH and 
the ineiinH hi Iihh <U vI^mI from time to time to fiilfll 
iht^ condlilonM Tlii foiloulnK an* Hoim* of the indntH 

The Illuminant and Condenidnit Syntem with 
Metallurffical Work 

Hw who lutM had im\ t \|iiTU*nn In pliotomliroK 
iiiphy will ilNiiunv with tlu stutiiiiLDt Ihiit tlie lllu 
iiilnntlon of the HiHHiinin 1 h of fundHini*nttil ImiMirtiinix 
In the prmliii tlon of a k<mh 1 photoiiih nitfraph (iimmI 
llluiiilnailou Hliotild unit four nmOitlonu. Tlie whok 
Hurfix'e wliUh In re<4Ulred In Ik* nproduced Khotild la* 
I M*nlv llluiiiluiilixl till lit^htlniK ahould In. nwIi that Ihi 
wlioh ii|Hrture of the oliJ(Ktl\i iiiiiv U iitlHxi*d, Mil 


the caae of (he liltflier iiowert for rtbrattoB to 
ronalderable effort He hoa, howmr. hecn ablt^ to over- 
conte thia completely by awingtaf Ui« whok photo- 
tnlcroMeoiie on HprlnicH aa abowiL It will \» noticed that 
the author'a ctunera In vertteaU Hila poelthin baa aev- 
enil adxHntHKua from a worka* |ioliit of view, obviimaly 
It tKi utdeH letw fliNir minico thim the boHaontal pattern, 
and la prulmbly imire 4*ai»lly awattjt than the latter It 
may bo meatlnned that, with the ayatem of anapeoaloD 
unhI, plmfugmphH at 1000 nod inoo dlumotera were 
HueecHafuny taken althongh Uie laboratory wna within 
^lO yurilM i>f four A-ton at(*om hammora, and altio ad 
>>lne<l three neta of railway linea running Into tne 
works 

LoW'Pewer P h ete g r a phy 

It In fnH|ueuil> doMlrabte to^be able to reproduce at 
low mugnllli iitlonH falrU large arena under vertleui lllu 
iiilnatlon With ordinary low-tN>wer objectlvca 
or 3 lnni«*a), It 1 h tHwalblo to take photogru|ilia at, say, 
JO nr to dlnioeUrH, but In general the field l« only 
Htimll iihout un(M*lglitli or one-tenth Inch In dlAmatpr 
If uttemptH are made i» get a larger field, tmuble la at 
nmv e\ peril ni*ed Hltli tin illuniinutlon, and often with 
falling off of deflnitUm rreiiuently a very large field 
1 m reipiinil If the photognipli 1 h to aerie ItH punaaie, am 


W€rid-Wld» ActMtr In Stiun Batlwny 
EkeCrOeatlM 

D un apparently to the marked IncratM In price of 
fuel which has taken place daring the post fkw 
years, steam railroads all over the world are etodylag 
the pueMibillties of electrtflcaHon as a means of lower- 
ing operating expenses. 

Most of the leading countries In Sarope have an- 
nounced plans dtber to tociwase the present mlleagt of 
electrified steam railways or to carry ont such work 
Where hitherto dectrtllcatlon was not regarded as 
economically feasible. In Aouth America, Bnudl and 
Chile either have work under conatructloa or are about 
to let contracts for such projects. 

la Asia, Japan and India are both making Investlga- 
tJuns with a view to electrifying certain suburban or 
hetivy-trafllc apctlnns. In Australia, the suburban lines 
out of MelbonrBe have been In process of eteetrifleatton 
for some years, and other projects In that country are 
under discussion. In Africa, the question of electrify- 
ing steam railways of the Union of South Africa has 
reached the stage where bids have been Invited and are 
In the hands of tbe coniulttng engineers, who are ex- 
pected liefitre lung to place some twrt <»f the Initial 
cimstnictlon contract 



Ufl A wurka iMUUurirtcsl mkrtiseop*, sfter Wstvva Cmter PhotomkruamiM sminiecd for hirii-pawor work, with woMjmukm to prsvont cmhanMlng vlbrsUon. Ripktt lIttniMopt sad 

condmiwr ma armoRod for low-pow«r photowrophr 

The tools of the British commercial phoComIcrsgrapher 


wii\4»-l«*ngth of the llglil iiHOd should bo that fur ulilch 
lilt* ob>*Lil\o ia ci>rrw.t»Hl imd the wiive-brngth of th« 
light ii*iOd Hhoiild Ik* Hiittiihh* to Iho ctdor of thi* Hpooi 
men 

Furtimately, in most metallurgical work the Kiteclmens 
rarely fall for the iiw of an> di finite eutor of light and 
lienet the neccsHlty for 4*uniplylng with the Inst-auriHHl 
condition diaw not. In p*n«riil arise This 1h a great 
ud\untUK(, iiM It 4*nab1cH oni to adjust the mlor of the 
light to fulfil tlie pn‘rt*<llng timdUlon In oth< r brunches 
of iiilcro»c*»plL work (rg, In connectUin with bluhtg}), 
It limy (iislly tHXur that the iV(iulreiiu*ntM under Ibese 
two conditions are opiKsUit, nod then the pliotoiidcrog 
ruT>hcr has ell her to use u color for which the objective 
Is not udcKiuutely c<»rreLtiMl or one which Is not best 
suited to the spi*«tmL*n 

Tlic vertical Illuminator c«dor screens, the relation 
ship of ai^rture and niagnlfitiiili>n are all very fully 
treated In the |ui|iur preiuvitiHl to the Faraday Horlely, 
luit the meunH which Mr MmtyitHiny Iwk to prevent 
\lbnitbm and onHure alairt exi»usure ure worthy of 
more than imsstng mention 

Reducing Vibration for Photography 

E\(*n when the ixposures are ooniparatUely short 
(eg, a few secLOiUs), they still give plenty of ttme In 


fur (xauiple, with groups of flaws, very coarse struc- 
tures, und segregattHl ureas. 

Ftir such work the ordinary low power objectlvo Is 
not siillable — Its “field” Is not big enough The lens 
Mr Monypenny uoes is the 35-tnui projection lens made 
by AelsM. though probably equally good results could he 
obtained with some of the very short focus photographic 
lenses made by \nriouH optldana. As Ulumluator ha 
uses a piece of microscopic covor glaao 1% x inches, 
iiiuunt<*<l in a light bruas frame which fits on to the 
ohjei live The frame Is ph'uted, allowlag the llluinlna 
tlon to be adjusted to a nicety This dlak Is used be- 
twe«*n t he objectlv'e and sectluo, 

Tim illuinlnution is similar In principle to that used 
In the enlarging or projectliin lantern, the condenser 
being cloao to the sectlun and focusing the Illuminant 
(after refiecUon at the cover i^um) on to the objective. 
The cundenoeni used are 2*^ Inriieo in diameter, and It 
U possible to lIhUDinate evenly a oectlon about 1 inch 
In diameter For very low powers (f-e., up to T or 8 
dlumeteni), a rinm focus idiotofnipliio km la need It 
Is obvious that those low powers are of special value 
wliere either the stnicttire Is very coarse or one wbdies 
to show the variation in structure over a tolrly large 
area An American work on metallogrmphy will be 
reviewed In these mluums by Mr Honypenny ebortly» 


In tlie iMist. whenever tlie queatlon of electrification 
has been taken up, the matter of IncreaslDg the capacity 
of a section of steam railway has probably bew the 
greater factor, rather than reduction In operating ex- 
lieasee. 

It is Intereetlng tu note that in many of the larger 
countries alirnad the lieary trunk-line electrification 
pruJcHia in the United States have been very carefully 
studied and are very frequently referred to by foreign 
coasultlng engineers In their reports, and that In several 
Instances standard AmertLun plans have been adopted 
practically complete by englnoeni advising foreign gov- 
erainents on steam railway electrificatlna. It Is be. 
lleved that the experience of American manufacturers 
In devekiiilng reliable heavy railroad eqalpmeot In this 
country will be of ootudderabla help In negotiating a 
foreign contract 

Pi«er TOt 

P aper from strong fiber containing tannin Is soaked 
In a soluttun of ammonium sulfate 80^ line chloride 
0, sodium slllcats 10, boric scld 10, and water 400, and 
dried, then painted wrlth a mixture of aqibalt SO, coal 
tar 40, drying oil 10, grapUto powder 10, and asbestos 
tiowder 10, and finally trito graphUa powder It la tbca 
folM and dried. 
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Naval G)nstruction in Japan 

Fact* and Figures Regarding the Strength of the Japanese Navy Today and in 1927 

By Hector C Bywater 



BattlMhip aim ** Di$piaetmmti, SS,800 tons. Spted, 23 knots, i^rmafiwnf 

eight 13-in. » twenty 54-ia s eight torpedo tubes 


T his stroigth of the Jop- 
eneee Nary, both at pres- 
ent and in the near fnturct 
has hecome a eubject of deep 
Interest to all who fbltow the 
trend of worid affairs. Thirty 
years ago the sea power of 
Japan was a negligible qnan 
tity Her navy was acarceb 
large enongfa to merit the tl 
tie. and the fleet that won 
su^ a resounding victory at 
the Yaln River In 1804 waa 
simply a cruiser squadron, 
thoiiwh It contaUled all the 
efTrctlve obips tltco under the 
flag of the Rising Son But 
tlie success thus achieved fay 
the young navy gave a great 
Impetus to expansion, and 
when, ten years later, Japan 
found herself on the verge of 
war with Ruaala. sbe was able to muster a truly for- 
midable fleet, Inclndlng battleships, armored cmlsera, 
and other vessels of the roost powerful type With few 
exceptions, however, these new ships had been built 
abroad, for Japan was not yet suAWtently versed In 
naval architecture to undertaice heavy constmetlon on 
her own account. In re\ tewing the development of her 
fleet glncQ the war with Russia the most Interesting 
fact to be noted in that prac- 
flcally all the sblfM which 
post-date that period have 
been built, armed, and 
equipped by native Industry 
In simie canes, it Is true, cer- 
tain ntmctuml parts, ma 
cJiinery, guns, mountings, 
and armor were purchased 
abroad, but of late years the 
Import of naval materiiil has 
been very limited • and 
Japan, flir all practical pur- 
pasH% Is now self-supporilng 
In respect of nu>'ul shipbuild- 
ing and eqniisnent Her 
progrean to this position of 
IndeiMmdenre viiih hnnteneil 
Iw the Wi»rld War, for while 
that stniggle coxillnued bh< 
could obtain no »nip|illes 
fnmi Hurojie or the United 
States. Him was therefore 
compelled to full baUc uiwn 
her own reHoiines, and thi*so 
were no enlarged during tlie period of the war tliat Ad 
inlral Kato. the Minister of Marine, ulilo to un 
nonnea laat year Uiat the wh4»le of the naval conNtriic 
tlon then In huml would be bulli nnd cquipiNHl vvlth 
none but Japunene lnlK>r und Japanese mnlorlul Tfie 
Uteml accuracy of this stutenamt is open to doubt, for 
It bus fdnee been ascertained tliat orders for several 
thousand tona of armor end a few m*U of submarine 
englnm were placed In Kng- 
lund IMS behalf of tlie Japan- 
ese Navy On the other 
hand, reports that certain 
capital ships und cruisers of 
the ”el|tht-elght” pr(»gram 
would be built In Kngland 
have been authoritatively 
denied. 

The first large vessel to be 
constructed In Japan was the 
**Tsuknba,** on armored 
cruiser of 18,TS0 tons. Begun 
In Jimasry, 1905, she was 
launched In the following 
November end oompleted In 
Decemb er, 1906, having thui 
taken leas than two years 
to builds very notable 
oebteveoMat Is Mnreh, 

1012; ire find Japan loyliig 
the heel of what was then 
the largest sad most power- 
ful bottMilp ever designed. 

This mv, the gUU 


led the uorld In respect of dimensions when slie whs 
completed la 1915, Just as the later “Nagato** coinmls- 
slontHl in December, IlKNi remains the heaviest battle- 
Hlilp — os distinct from Imttle cruisers — whlcli has been 
completed to date. By comparison with this rapid fle- 
veloiiroent of an Indnatry that barely exluled a gcoera- 
tlon ago the growth of Qenuan shlpbutldlng which 
used to be considered \'ery remarkable, wiih h slow and 


lalNirioiiK prcHtm TIure are now half n dosen hIiIjv 
Mirds In lapim wlib h c<»ii 1 d, If ni*cei«ury build war 
Hhl|w of Ihc largest flliiicnslons. Ghen the nccifwarv 
funds und an adcfiuale Niipply of material, Jaimn wimid 
therefon In* In a ponitlon to reinforce her niiw ‘>n a 
fur largi.r scale tliaii eho lias done up to now Hut the 
present pnignnn In ulnndy straining her flniinces to 
the ulinoMt, and It is ^«rv Improlmhle that slu will go 


the “eight-eight** 
M heme oven tliough tlte 
Uimfenmw at Washington 
shouM pni%*c nfiortHv In ne 
gan! to the restriction of 
iirmnments 

Jaiuin at tiie present mo- 
ment Is hv no means so 
Mining In capItHl ships oa 
siMMtiH to 1 h* jMipularlv as- 
snniiHl Tier dreadnought 

Ihi (tie S(|iindr'4i cvimprlses 
onh sc^en kIi1|mc— “S ottsu," 
'h'u HO." “Vumauhlro,” “Ise,** 
“Illuga * Niigalo,” and 
“MuInu ' — ami It is doubtful 
wluqiur the Seitsu** armed 
only wlfh 12 Inch guns, can 
be considered u llrst-closs 
unit Tim six remaining 
ships arc, hnwe\er, equal In 
gun iKiwer to any vessels 
aflcuit and the “Nagnto** ami “Mutsu'* remain for tbs 
time being the stnmgest reprpscntHtl>*es of their type 
In any of the world's fleetN. The only other all big-gnn 
sliips arc the four baltio crulsern “Kongo" “HI yel,** 
“Hnrunn," and “Klrishima “ P«»werful though they be, 
tlrese slil|is dnto fn>m (he pre-Jutland em, and are espe- 
clnllj deflehmt In protection. They will lajise Into 
obsolescence as soiin ns the new typo of battle cruiser 
now under design or con- 
slnietion In the United 
Stales, Oreut Britain and 
JaiMin comes Into m rvU'c It 
will he seen therefore, that 
the Jnismem* Niivv of today 
iDi hides only eleven kIiI|h of 
tho dreadnought tvpc and 
iiLiirly half of these are or 
shortly will Is*, of jiroblein 
altciil lighting \ulue The 
nsil signlflc iiiKH* of Jaiuin's 
navul is^llcv lit*H not In the 
siw* of her evUtlng fleet, but 
in Hip hco{h» of lur new pro- 
gram whh h luiHMsI the Ini 
isrlul Diet In liilv, 1920 
This inetiKiire iiiM pwl npi>ro- 
prlaltons for no fewer than 
fonrtei n m w tapltal shhw, 
\lz. six battlisthltm nnd eight 
Imttle trulmrs, all of which 
lire to la complehsl In 1927 
Pour of (Ik shlin* InchiUisl 
flu n In are now on tho 
slinks Icinlng Im to be commenced lH»twe4*n now and. 
1921 if tite Kllpiiliihsl duties of coiupklloU are to be 
ufllit rtMl to TIh liipiinese nn\al authorhUm arc muln- 
lalDing InijM m tr iltlo seertsy ns to the iharurteristU's 
of nil ilns» \esM 4 .is but slmv they will ls» of (‘onsldcr^ 
iihlj lutir disign lhan any warship now constnittlng 
111 Ihi InlUcJ Slates i»r ilsowhore they iiia> |Hisslhly 
prtiM* to lie iiiihiiH In hIko and gun jiower If no new 
Aim rlum eonstruHloii Is uu- 
thorl»H| In tiu. inlcrval the 
completion of the » Ight- 
clglit ' program will put 
liiliun on an eiiunllty as re- 
gards isntt -Jilt land shljis. In 
( rulstng vessels she will cn 
Jnv an nlisoluti. HU|s*riorUy 
Ten light iriilsi^rs of 2.r> 
knots nnd o\er have lieen 
completed four are building 
and twelve more have lieen 
iiuthortxed giving a grand 
total of twenty six P^o^l 
slon has b<*en made also for 
an eventual eHtobllslmient <»r 
at least IflO desiro\ers and 
from no to 120 Hubmarlnes. 
The completion of this \ust 
program will tax the Japan 
esc shliibullding, engineering, 
and annament Industrlea to 
tlie utmost, nnd It yet rv- 
molns to be seen whether 
they are competent to undef^ 



AnmsMNi Twelve 14-bi j oistMa 3-Uu; aU torpeda ta1 



Battleship “Ise,** also “Hlugo.** Dispiaeamni^ 31,266 tons. Speed 23 knots. Armameni^ 
Twelve 14 in , twenty S.5-lii i six torpedo tubes 
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11 OQ tons. 


take und complete so much 
work during the next six 
ycurH. 

AlthuuKh no ofllcliil Atm res 
liuve ivir UHm publlNliiHl it 
Is well kno\\*n that slilidMilUl 
Inff 111 Jaiitin Ih \ery exiH>n- 
Ml\e Tlie IwttloHhlps * Nu 
sato" und “Mutsu," of JAHin) 
tuns, ure suld to lm\e <t»Ht 
(MNMMN) uplece Tiiklnk 
$>IO(IUOU(K> UH H VI r> von 
iier\ lit 1\ I* u \ eriiKt* f* *r the 
fourteen cupital ships jet to 
l>e i*oiiipletje<l llie ImildlnK of 
tliese \eHMdH alone will In- 
volvi Jatatn In an exiMmll- 
ture of f.'kXMlDO.OUO , and to thin must be adiKnl the cost 
of all the niu lljrht crulserH, destnijens Niibiiiariues, 
and uuxlllarUw. No wonder I hut the Juimnese naval 
biidRet, width already swallows up K5 i>er vent of the 
tiKal revenue, Is exiieiteU to absorb as much as 40 per 
cent a ft*vf years hemv 

Wursldp constnictlon In Jaiatn has hlilierto developed 
■toDK fairly orlKlnul lines, Tlie latest battleships have 
an uniiuinent reiiuirkuhh jMiwirftil In pro|Mtrtlon to 
tlieir displacement llie “Ise and “Illupi,” of dljOO 
tons, each carry twelve 14-ln<.h Kuns In two-i^iin turrets , 
twenty bJelm h 11 F Runs, and six HubnierKcd torpedo 
tulsM. Tliu total welRlit of llils iiniinim'nt Is said to be 
18 per cent nrnre than that of the U S S “New Mexico * 
({2tNN) tuns), whose twdve 
ninth ffuns are In triple 
turrets, white lar secondary 
iMtlerj Is very much liRhti r, 
and her torfiedfi etjuliiiiient 
limited to twti IuIm»k Mort'- 
o\cr the “Ise' and “ItluRii* 
are 2*(‘knot nIiIim On tin. 
other bund, their aniitir pro- 
tiKilon Ih llRht eomimred 
with that of American ctm- 
teiuiMiraries. Tlie “Nagnto" 
and “Mutsu * HiiiierdcUilly 
resemble the U S S “Mary 
land * < liiHS, hut tluH are 
1200 tons larger and two 
knots faster Tito “Kugii ’ 
and *‘Tosu,‘* laid down last 
year, are Irnttlesldps of 
30,tXH) tons, with a uuiln 
armament of ten or twelve 
Itl-Imli Ktins. Tlio hntlle 
cruisers “Ainagl * and “Aka 
id * begun this year and due 
to bi> launched In the (*omIng 
siirlng, displace alsiut 4d<NM[) 

tons, with a main battery of eight lG<lnoh guns, a 12- 
Inch armor belt, and a deslimed siieed of 33 knots. 
They will conscquiiitlv be faster and more heavily 
armed than the * Hood * Two further Isittle endsens 
“AtuK»>” and “Takao,” whh li are to lie laid down next 
January or Febnuirj, will reiiresent an lmi)ro\ed tjpe, 
and may be the first shlim In tlie world to curry a but- 
tery of 18-ln4h guns It Is evident from the public 
speeches of her Minister of Marine that Jiipno does not 
mean to lie left liehlnd in the ru<T for M|ieed and gunnery 
aupremney An exjierlmental 1H*lnch gun of 40 calibers 
was completed at the Murornn Iron Works Just spring, 
the breeth uas hunlsiii having been made at Kure 
The data regarding this gun are not avallahle 
Japanese deslgnerH almost 
fnTurlahly alui at ooni.vntnit 
Ing the niHxlmum degree of 
fighting power in each vessel, 
whether buttlesldp, irutser, 
or destniytr Tliey are re- 
ported to have worked out 
some very novel plana for 
the new light cmlserH, In 
whtidi a sea speed of 33 
knots is to lie combined with 
a battery of »-Inch guns. 

Their latest d«*aimyers of 
the first clam are also larger 
and more heavily gunned 
than fondgn ships of corre- 
sponding dale. Very little is 
known aiMiut the Japanese 
■ulunarlni^H. 8ome years ago 
the fon Ign designs from 
which JuinmeHi. constructors 
bad been working were dis- 
carded, und plans prepared 
of a submuiine more adapted 
to the special conditions in 



eight bu _ _ 

Details not avsJlsblt, believed to bo generally slmilgr to our own Sfi^ton bonte 

width underwater <raft opemtlag In the Far Hast 
have to navigate Tlie experiment does not appear to 
have iHHm a consplcnious suoceea, for according to recent 
riMMirta the native constructors have now adopted a de- 
sign ImscHl upon that of the eurrendered Oerman U- 
IsHitii. Among the suhmarinea building In Japan are 
stventl very large boats, of JOOO tons or mure, with an 
exUHislvc cruising range and equlpiied with nilne-lajlng 
gear In the published illustratloQ of Submarine 
“No 10* (xiriipletiHt lust year, above-water torpedo 
tubes ure showni uuumted*— ^me tm each side of the 
8n(M rstnicturc In tlie later Ismts, of which “No 2(1** 

(completeil Inst January und pictured above) la typical, 
all the tut»es are subinergi»d. 



Scout cruiser “Hlrado." also “Yahagi” aad “Chlknma.’* OUpkKtmtnt, 4950 tons. 

Armamenf, Eight 6-in., three torpedo tubes 

The Determination of Oxides of Nitrosen 

T he liurcau of Mines, In the course of Its work hik- 
ing ttmard the mlnimlxing of nccldents In mining 
oisrulionH, has tsHmslon to make nnahses of gases In 
deterndnlng the Mmtllailon Cfindltlons und the huxnrds 
that iiiriv develop fnun extHisure of I he workers to pises 
liberated In mines. Not only Is It liii]Kirtant to identify 
such gases as fonu exphislve nitxlures und are at times 
liberated In large quantltlcH, but In addlthm It Is neces- 
sary to determine wUut pises have luirmful effwts uism 
iiilncra who are cxisvhchI to them while at wi>rk In 
metal mines where much blnstlng Is done, the allots ure 
often prepared lmpro[s>rlj , and some oxides of nitrogen 
may be fonued after firing Moreover, other Industries 



Destroyer dasa of eight, MIt 1919-20, DOptocfinciit 860 tons. 

Armomma, three 4.7-lii.; four 81-bu torpeM tubee 


than mlnini produce oxides 
of nitrogen which have a 
deteterlous eltoct on individ- 
uals breathing them for any 
length of time. 

Two gHses that reeult 
from the firing of exploslvee 
are, because of their physi- 
ological effects, important in 
mine ventllatlua. They are 
carbon monoxide and oxides 
of nitrogen Other gases pro- 
duced at the same time, in- 
cluding carbon dioxide, by- 
drogim, methane, and nitro- 
gen, are unimportant unless 
in proportions miffident to 
diminish appreciably the oxygen content of the mine 
air Carbon mimoxldo und uxldeu of nitrogen usually 
occur together and are very harmful, even when inhaled 
In small auanllUes. About OOl or 0J)2 per cent Is the 
maximum quantity of carbon monoxide allowable con 
tlnuously In mine air without affecting the worinnen 
harmfully, although as much as 0.04 per cent is harm- 
less for iieriods of time not exceeding one hour Very 
little data are available <m tlie maximum quantity of 
oxides of nitrogen that may be tolerated In mine air 
wILbont danger to the men working therein. Tlie gen- 
eral coacluftluns are that 001 and 002 per cent of uxldm 
nf nitrogen is dangerous and under no conditions should 
0 03 iier cent he reached Carbon monoxide con be de- 
termined to an Hccpracy 
about 002 i)er cent by the 
usual llahlune analysts, but 
an accurate method of do- 
tennfning oxldea of nitrogen 
at Utvf ctmctoitratlonH has 
heretofore Iwen iniposslhln 
without using a large quan- 
tity of gas for a sample 
A method was desired by 
which very small quantltleK 
of oxides of nitregen could 
lie detormlmHl fn»m a min- 
imum quantify of PIS, for 
smiipleH of iiiino gases are 
tiik4*D most conveniently In 
vuciiuin iNdtlcs of about jno 
c c cnpni Ity Tlie nltrnm 
meth«Hl used by (Jutbler and 
llUMth is dllflcult to perforui 
nnd cun m»t be used at such 
U>w ctmcentratiunH as lire 
pn*w4it In fhc usual mlne- 
iilr samples. To be of value 
In inIne-piH nniiljslH a meth- 
od should be iiccurute to at 
least 10 parts |H*r million, or 0 001 per cent After ex- 
plosives have been flreU, rs])eclally in ventilated work- 
ing riiees, the products of the exidtudon are, of course 
dlliilml with largo quantities of air, and the amounta 
of oxhU»s of nllrugioi present will usually l»e lower than 
100 purU iier million (001 per cent) To determine 
these smull quuntltlea, u method was adapted from the 
usual pns'edure for the determination of the oxides 
of nitrogen In water analysis, applying the dlphonjl 
Hulfonh atid metlual to give the total iixldes of nitro- 
gen UR nllrogen peroxide or aa nitrates. By tlie use of 
the luetJwd evolvetl, 10 parts of oxides of nitrogen as 
nitrate could be detected In one million iwrts of the 
ulr oxides of nltn>gen mixture with an uccunuy of 
five or six isirta iier million 


New Aiventine Float- 
ing Dock 

T HB great variation in 
the height of the Parana 
Bivor at dilTerent seasons of 
tlie year end the cost of 
keeping the port dredged of 
the quantities of mud 
brought down caused the 
Public Works Department to 
fawir floating docks for the 
smoller river porta, such as 
Bella Vista, Oorriontea. 

A croHs-seetton pbin of the 
new flouting dock at Bella 
\^sta may be of interest to 
American construction com- 
panies, as It is typical of all 
tlHHie to he built on the Pa- 
rana River The plan may 
be cnnsnlted in the Lfttln 
American Dlvlrico. 


SpMit 26 knots. 
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Recent Advances in Lighting 

The Modern Il l umina ting Engineer: Artut, Electrician, Chemist and Psycholi^ist 

By M lAickieih 

I'Hivctop of A|»pllod Htlwe, Npln B«»enrph Ijiborwtofy 


D UIUNG the xmnt few ywiw the Great Wor hna 
had eoine Influence upon lighting pn^grenK. I)e- 
vplopnuata nluag certain Unoa were n<H*«HMaii1y cur 
tal)^ fhr the fadlltlea of laboratories were Kenerallr 
concentrated uiMm wer-tlnm probleiiiM, Th<.ru uere 
many developments such as signal lomris, Mearcli> 
lights, and other special devices which have less ex 
tensive applloatluoa in pence time, nltlumgli normal 
activities eill profit by them One of the greatest 
beoeflta that lighting received from Urn iiur was a 
greater nppredatlMi of the value of adequate and 
pmiier lighting In tncreaslng prodoetioa 
In a brief conalderation of recent progress In light- 
ing the electric Incandescent filament lamp still de- 
Riandit chief attentloo The lutnlntius efflclency of this 
type of ligbt-soarae Increases ver^ rapidly with Incmuie 
In the temperature of the fllument and until the limit 
U reaclwNl there will be a diligent search fur new flta- 
ntent material or for ways In which older nmteiialH 
ran be operated at a higher temperatura wJili SHtls- 
factory life Nn new filament materiul haa been used 
in this type of light-source since the practical develo|i- 
nient of the tungsten filament, however, by developing 
ductile tungsten It was possible to wind the filament 
Into a very small helix with great practical results 
The filament now possessed. In effoct, a relatively 
much larger diameter which made it isiKslhle to operate 
at a much higher temperature by Initiitrsing it In an 
Inert gas . and tlie resultant gain in lurnlnouR efficiency 
outweighed the loss duo to the cooling by the gus. 
ITie Increase In efiklcncy was duo to the 
fact that the greatly reduced evaporation 
of the fltament permitted u large Ini rease 
In tbe fllHiuent temperature Thus with 
the same filament material the luiiilnoiiH 
eflldeiicy of the tungaten lamp has been 
greutiy Increiised in fhe post decade 
It Is interesting to note that the output 
of carbon filain«it luunw In this country 
decreased In 1920 to (mly 4^*1 |>er cent of 
tlie total nun)l>er of lamps made us com 
pared vlth 7 |ier cent In 3910 and 07 per 
cent in 1007 This lamp la now practically 
extinct in general lighting llowovor 
great possibilities are Inherent In the cur 
bon filament Ihhauso carbon mellM at a 
very inuth higher teiuiierature than the 
metallic flluments which hiivo reidnced It 
It will not \m Hurprlslng to find carbon 
return some day to Its old importance In 
llglit-pruductlon. 

Even after the great step had been 
made fnmi vacuum td gas>flllcd tungsten 
lamim many minor Improvetnents have 
extended the fields and satlMfaetorlncss of 
the tungsten lamp. ^7 increasing the effl 
dency and providing a sr»eclal dense blue gloss the 
tungsten lamp has Invaded the iNfrimlt studio By a 
similar pmcediire an approximation of average da> 
light has resulted which makes this kind of artificial 
light more satlsfuitory where daylight quality Is host 
JMflrusIng glass and coatings have been developed to 
rcduco the glare from Imre flluments. Other develop- 
ments pertaining to colored buUm, coatings and acces- 
sories are extending the applications of light In signs, 
theaters and elsewhere. By tn»pmvera«its In coo 
stmctlan of flluments and by the adoption of a hard 
glass for bulbs tlie electric-filament lump Is now widely 
used for projecting roovlng pictures and lantern slides. 
Another consificuous Improvement has been made In 
the gus-flUed lamp for autmiioldle headlights. Coreful 
attentlftt Is given to the position of the filament and 
to Ita concentration, thereby Increasing the accuracy 
Of focusing. Extensive applications of the tungsten 
filament lamp have been made in a variety of projec- 
tion apparatus. The highest temperaturL of tlw tung 
sten filament found In comnierclul luniits of to-duy Is 
nlKmt 8800 degrees. ThU U obtained In 9t)(>-wott tung- 
sten tUainent htnips deveh»ped for projecting moving 
pictures. This filament operates at 0 46 watU per 
sidterical candle-power 

Incidentally electric filnroent lumps are now being 
rated in terms of lumtins per wait Instead of watts 
per candle. This Is s great advantage because tbe 
total ontput of light catt be determined by multiplying 
tbs watts by the inmlnous efikdency The older method 
oC watts par candle did not afford u uieosure of tbe 


total output of light Inmuisc the Intenslt) whs unnally 
given In a single direction or as an average In a certain 
plane Tills new melliiKl makes it much tMiiipIer to 
solve Illumination problems bocaum when the output 
of the Itght-sourees 1« km>wn U is only ncnvssary li> 
prtAide certain factors which represent tlie efficiency 
of the lighting unit and ihe utilisation fai tor foi cer- 
tain combinations of steins of itglillng and of refiee- 
tlon factors of sarr<»uiiillngs. 

The arc-lump has praittlmlly disappeared from In- 
terior lighting, and with the exception of the niog 
netlte arc is decreasing outdoors. The magnetite arc 
Is now used In some places for high intensity lighting 
in the more ctmgested portions of cities The arc-lamp 
of various spec lal designs has gained ground In inovlng- 
plctiirc stndloR. The Beok arc hunp and modifications 
of It have greatly Increased the beam cHndle-|s>wer of 
the largo searchlights. In this t>|ie CHiisms are rt^la- 
thcly small and u blast of alcohol Mijsir or of ulr Is 
directed ution t)ie arc This makes it tNissible to ob- 
tain a wry small fsmrce of light of extremely high 
brllllune^ Tltese two fnetors nre neoeiiiimry for oi>- 
talnlng tsjwerful beaina of light by means of pnralMiUe 
reflectors The inigesi stun blight reflcHtors develoiHsI 
during the war were five feet In diameter In recent 
>carB special finnw cariH>ns have lieen develotieU hi> 
that the un lamp has fotiml atinio further appllcathms 
in photography, dye-tcstlnt., and other i>hoto-< hemli-til 
pmeesaeM. 

The low candle-power neon vutK>r lump bus been 


Introdnccfl in England In principle these are v vcuum 
tubes Although tbe liullw are generally spbeiicnl The 
mndh»-power is relathch low fur the lI9-\oU lamps. 
One noon lamp made In Germany Is deslgneil for use 
with Alternating current at one ampere and 220 volts. 
In order to strike tlie arc a vacuum Interniptcr In 
c«ttnettiMl In tmrnllcl with the lamp n small rtsiklng 
coll being 1nsert«sl In the ctimmon imrilon of the clr- 
nilt An Inductive Impulse act up h> the automatic 
nethm of Ute Interrupter by mc^ans of a inngneth tvill 
causes a (llw.hurge through the lamp This lamp Is 
oliiliiied to oporuto at 0 5 watt j>er caniUe-rsiwer, and 
ctm be started and stopped as often og 400 times a 
uiluute Tlie resistance of such lamps aa determined 
by voltage and current ts not fixed, but varies with 
the InlensUy of the discharge, A lamp for 20 nillll 
amperes direct current hiis about 10,000 ohms resist 
once In graiernl, a conHiiiiiptioa of 4 or 5 watts Is 
safficieot many purpose s. Quite a variety of tliese 
lamps has been placed on the market In Ehirope Al 
though this type of himp Is not yet of HUfitcluntly high 
candle-power to be useit for general Ughtlng, its use 
has been suggested for signs, for emefgemy Ughtlng, 
In purallol with a fuse to detect and show burnout, ua 
a pfieltlfm Indicator fur switches, as a distant Indicator 
of the condlttan of a mutur, and for many otlier pur- 
poaeii. 

Only the usual Incl dental Improvements have Iwen 
made in recent years on the mercory-vapor arcs. These 
have not been such as to upen new fields for this lampu 
Tbe Introducuoo of tbe quarts lube made It possible 


to obtain lilglier luminous efildency because the quarts 
wltliRt4ifKl the hlglier teniiierutunw of higher current 
ihtiMltlos. It hiiH lieen dlfilciiU to seal the loadlog-ln 
wires Into the quarts but recently u methiHl of con 
noctlng qunrtx thnumh tnlennecUute steps of glasses 
has lieen dovolo|MMl which iniikes lietter seala 

Blinor Impruveiuonts have Itcen made In gHS-huraers 
In recent >enrs \ery little gHs-llghtlng U entering 
now reridence dlHtrhts In this ooiintn ns compared 
with electric lighting Owing (u ocununiles forced upon 
different countries by the wur there tinve been somo 
gains and some losses In gus-llghting Owing to the 
oil Khoiiage some time ago, and to 4>ther launes, there 
was n tendmicy for sonic gas comininles to produce 
gas of lower lllumlnnllng value Tills UmI to the ellm 
Inn t Inn of nmnv open hurnerH and to the RuhRtltutlua of 
mantles. It Is mirprlHlng that In thlM ugi* of adetiuate 
lighting so many open giiH-llnmes wore found In recent 
>eiirB hlgh-presAiire gas-llghtlng ha*< made soiim head- 
way and <‘taiNl<lcral}le prugrcHs has been made In nuto- 
iimtlc gHR-llgliters and extlngulHhers and tn the de- 
\(hipnient of fixtures Oonsidering the gmiter dlfll- 
cnlttes inhert*nt In the gns-biiraer the developments In 
gas fixtures arc wortliy of comniendotlon. 

As an example of Ihe rhanges due to ncHswUty may 
bo mentioned the revival of the old llme-llght In Qer- 
man> Tn that country, leuqKirar> rcHtrlctlons having 
l)een plsml upon the use of electricity, the llmc-llght 
hurt bisn URctl to mhiio extent fur itnenia pru>H'tlon 
The hviUua of lime has ticen repliu'cil hj ii disk of rare 
luniiA whkh Is h(Mitc<l by an oxygen- 
acvtjlcme fltiiiie Tlu iiceOlene U pru- 
duiXHl from cah linn carbide and llic oxy- 
gen b> gtutlv heiillnk ii |)UtiDled iiiiiteriul 
sold In Riuull iiutiil tubes encloMxl In the 
oriHmirv sUxd iMiltlcR. 

Imrlng the |MiKt fiw jiars the greatest 
divchquiuntH in lighting liii\e bt*en made 
111 the iitilixathai nitlar than In the pne 
diution uf lli^ht In fad Ihe Interest dls- 
phnt^l In i>n*t)cr and adivtiiatc Ulunilna 
tion Isfon the war Inc reaw^l greatly In 
Hiuli fields ns niiinufatruring during the 
war Now In this coimtrv the ciiuse of 
gcHsl Ikhiing Is iigiitn prugn^sslng tn all 
its phuHts In till IndiiNtries (he tendency 
1 m toward likhi r Intinslties hikI towunl 
pni|Mr refits torM width sliutle tlie lamps. 
Ml till rcflo4lt>rH have betn well stondanl 
1x4 d In ilt.}tkn and Icutllng uinnufncturers 
id siKh Ughtlng fxiulpment inott the specl- 
flnitlons hur tllixxt lighting It wuh also 
neccRsarN In iiainv canes to equip the bt>wl 
of flio tiiiap with an f>|Hiquo or dense 
dinruslng glass nip In order to ellminnta 
glare from It Po eUmlnatc this nixxiM- 
sory, leading lamp numufiirturers have placed on the 
market a ls>w J tiiniia.]hxl lamp Tills Is Gte first sutler 
filial ('uuting tn with ttimd the temiiernture of the bulb 
of Ihe gas-filled lump In fnetorlcs where an lllumlnu- 
tlon of one or luu fiMit^cantlles hns lK*en common In the 
|uiHi It is now not unusual to find Intcnaliles tlincs 
as gixsit 

hor years lighting was hnsod olintMt entirely upon 
the foot candle Intensity un a horlxontiil working plane 
but with lliL dcvehqniietit of the science ami art of 
lighting vuritMiH other fadorn have lieen gl\en ntten 
tIon Glare reduces the ubllKy to tjee thereby ln(.reas- 
Ing s|Milluge d(H reusing pniductlun, and intnaihlng the 
ncrldtmts In the Industrhsg The siw , iM>sltiiui, and 
number of light sources determine fho shadow effects 
which fire now known to plav u large part In visual 
dlMt^rliiilnutlou The lighting expert now studies the 
work to l>c Illuminated and dcLenutnes the desirable 
Int^slly of IlhmdnuGfin, the chantefer and brightness 
of the Imckgruund, iind also whether or not lurul light- 
stiurces an to Is* used siipp]eiiientar> Ui gi*nernl light- 
lug However, general lighting of fiilrlv high InUmslty 
Is the iiHwi (Jeslriihle und g'lnerul sohiiJiai ft Js now 
reallxed that the h|sx d of visual dist rimlnullun dn- 
Itends upon the InitnHiu of tlhiiiilnatlon It U per 
haps due partially to a gf*mTrtl stliinilRtlon of alertness 
In the worker ns well um to nn ln< roused ahlllty to see 
The expert also gives nttenthm ii» the character of the 
surrounding surfaces, such us wtiIIs, desktop*, etc., 
for If ibeee arc glaxed they o|»erute to some degree aa 
(ConHuHtfl ftn page 7S) 


TT THEN the electric light T»as fint hetng /reefy inlrotfuce^f into our 
yy homei and oficei, tt tpom mch a itartlmg contrail to the guttering 
^ ^ od lamp and the feeble open gOM flame i»hich had been m general 
ute before it, that the public of ihe late 90*s might tpeli have been par~ 
dotted for fuppoiing that the iditmaie in artificial figfitrng had been 
achieved But hoip mutaken they ’mere mill appear to ihe pre$enl gen- 
eration tf me miU but take one of the good old-foihioned cordon tamps 
mith ihe Jimpfe looped >S^ment — almaps sappoimg that me can find one 
-and attempt to read bp it In the light of present experience mtih the 
50 and 75 and fOO candle-pomer bulbs that are seen on every lighting 
fixture of 192 f, the **monderfur f 6-candle-pomer light of !900 is 
altogether dm and ineffectrve, i( u surpassed bp fullp as mide a margin 
as it tn its hepdap en/oped Unless me have actuallp made this com- 
parison ive are apt not to realae mhai enormous strides the past decade 
has seen m ihe art of dUimmatmg Mr Luckiesh, one of our foremost 
i//uminohng engmeen, telb uj in thu article of mhat this advance has 
consufeJ md horn if has been effected — The EIditor. 
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Inikle view of snowihnl r^n (lowrnmeut railroad In Aluka. MfAli S«Utna Rlvor bride*, ihoarliut tba otMl apaa undor oatMtmatkm 

Examplefl of the sort of work called for hf railroad building in Alaaka 


Gkivernment Railroad in Alaska Nearing Completion 

Connecting Seward, at the Head of Resurrection Bay, with Fairbanks by a 471-Mile line 


T HK CnvernnMnt Railroad In AUmka (^namdliig 
Spuard, at flip bond of RPHUrrw lion llity, with Fair 
ImnkH, Ik now iippmai liliii; c*4»mpletlou The wmthem 
«iid innHlHtH of a lino ttiat hail already Ihh*ii ntUHtrurt^Hl 
Ikiit the >rn>fit purl of tlu ttiCul luuln line of 471 fnllea, 
Uh* tloverniiu nt huH had to build 
The line on ItM way to ktUrluuikfi (roHHM the Rreat 
Alaskan Itunire, which U really a nortliern prulongu- 
tlnii of the U(M k> Mouiilalu HjKttm There arc many 
KtreuniH iiiid \ulle\ii to push on the southern and north- 
(rn tlanks of the mtfchty rblne M<wt of llieete are, nut 
Urally, hiiuiII Ktrt*aiUN Afler piisslnfi Anrlntrage aial 
Mfitanuska, whkh arc nt the srn level und hicnted, 
reHiNM^I\tl> lit dlHtnneen of in uhd IFiO intles north of 
Seward, thi r«iad Hniill> abandonn themiiMt and Htrlk(»M 
Intti the rlsIiiK (t>uiitr\ Nanirull> the Due seeks a 
pass through the mountains, bat all the same the slopes 
ko till up to noble ladglilH H la hlgliest elevation 
rent lietl in tin AluMkati Uiinge Is Idonnt M< Kinley, 
uliose tap of elcnial sntiw and lee rlw'H to u height 
of Ji)4(U fiH»t Mount ]*«irnktr, a fiw miles to the 
•ontliwcst, reaches an einvallon of 17,100 feet Thew* 
grtfit (MukH nn no ertat dlHrnnei from the rHllnmd In 
all tin iHgloit wlart lla Mm Itself approaihes Us |ninh 
over and through the Uiinge They lie t<i ihe lefi as 
I he road pnHNHHlH utirili, with the Clinlitnn River 1 k‘- 
Iwetn tlnni 1 ht rnllwa\ tnnk foliows tlie Susitim 
Ul\( r, ( lliiging to ilK I uHlern hank, from n ]HiInt |m rlmiM 
llft 3 tnllt*H lH\ond Matanuska nortliwunls to the platv 
wlmre ftiialh Hit rl\tr Is iTtisHtsI 1 his jmlnt Is some 
*!0r» niHes northwiml from ISewanl The approach to 
Mounts MrK Inlet aial ]'t»niker Is here nttlar dost, 
Ihougli tin iHtliit Ilf uivatest lantiness N iieihaiM a few 
iiilles furl la r iiort h 1 lens whore t In* 

Kuslliia IH frimsed Is one of llie print Dull 
ftutures t»f eoiiHlnuthm 

That In Io Miiy, here Is n total of a 
tinurtcr inllf tif tratk eurrltsl U\ hrldge 
and tn*MlIiwoik The principal section tif 
(he HifidHirtIng strut ture Is a FiO-l ftsd 
through truss s|mi) The iitaln iluiiiinl 
lies btlow 

While Alaska Is undoubtedly u land 
whore wnter freesen reudlD, we are lutt 
to get the Idea that tlw country la o des 
otate wrild where nothing grows and nt» 
ono can hu\e any Joy In living This Is 
not at nil the ease There Is a section on 
tbA north—oecupying perhaiw a tlilrd of 
the total area— where (*tmtlttlons arereallv 
fVirhlddlng. hut the sootbem twcethlrds Is 
salted to habltatltm and to agriculture. 

Falrbtinkii la near the northern limit of 
this two-thirds, Norway and SwtAleii have 
many towns further north The railway 
will pretty well cover the full north and- 
south breadth of the habitable and cul- 
tivable section Sewanl may be regarded 
as an all year |s>rt, though this can hardly 
be aald of Anchorage 
In preparing to dealgn the bridge, It wai 
found wr»r(h while to ascertain the high- 


water marks and idw» the Ice-scorlngK on trees In this 
way, the probable height of the river Itself and the sttU 
hlglter level of the Ice- Jama could be estimated Hut- 
unilly, the engineers hal to know what to expect and 
Io Its ate and dluieimtou at Vmrlous parts of the crossing 
In acrortlunce with whiA tmfeginters and stirlngM would 
prtdMibly bring ^'lils i^rk tn a new country, eepcdatly 
a DOW district like Alaska, presents pnibleins of some 
difllt ully In eugineeriiig, Isvause the engineer cun hardly 
deteniilne all the facts, and so has to make allowance 
for the unknown The quarter mile of t nutMlog has been 
divided Into seven distinct parts. First, there Is, going 
from the south to tlie north, feet of approach 
trestlework This Is sUt'ceeded by bridge spans of 70, 
121, IV04, 121 and 70 feet resiietilvely Then, on the 
iitiiih side (imies a slmrt 28 feet of trestle tis the road 
loisses from (he rl\er onto the hank On tlie right band 
side of the bridge, (lie Siisltna upprtmehes from the 
t*iis( , v^hilc, on (hi lift, it proct* 4 Ms In a gmcrully 
Koutlierly dlretiloii to tlm isilnt where it debomlies Into 
Cook Inlet 

Tlmre Is, tuiliirnlly, plenty of lee In Alaska, Gsp«»elitlly 
ill the winter time And quite ii hd ttant*s down the 
Huvliua Olid |mKM*s the site of the bridge It Is said 
that tho lee break up In the spring iHtnirs lM*fori* Ihe 
it't has softeiitMl Hreiit pii*ceM of solid Ice swing down 
the river, jamming tlitniHcivet Into Islands, Iwrs and 
slmre as the sirttjiii iiiiikes Us turns. The Icc ptIt*H up 
and rcstmlUK tlai rlvtr Tlu* water level riaes and this 
n*siilts ill iiH rinsed pri*sMure agulUHt the Ice Jams 
Vfter It time the lee imiv yield and (be« msh on to 
gt»t Into another Jam further downstream The ques- 
tion the tiikliuHrs had to face was what would hnpi»en 


to bridge piers exposed to Jams and mshea. They prob- 
ably gave but little attention to the poasthlHty of nsliig 
Umber piers. Concrete, It seems, was thought hardly 
certain to be equal to the Jitb of wltlislandlng perfectly 
the scouring action of an Ice-jam agnimit tlie pier Such 
action Would not he cvmhned to points above the water 
but to points perhaps all tlie way down to river bottom 
However, conc^rete piers were derided upon Ry mak- 
ing thorn massive enough, they may he made equal to 
anything Two spans for tlie main clmnncl of 200 feet 
pficli were considered In coiniictitlon with a single 604- 
foot simn. The former would liav's required not only 
three piers, but one wimJil have been near the center 
Moreover, the cost was slightly less for the single span. 
This Is an all-steol struct uro^ and was completed In 
February, 1P21 That Is, tlm simn whs swung on the 
2nd of that month and a train imsMed over on the 8th. 

Hut tlu* whole bridge Ims not been constructed of 
steel Timber hits lieen used on all upprcmcb spaus. 
However, tlu* niiilii piers have been deslgiied to sustain 
2D0-f(H>t steel flunking piers, the bleu being that tu the 
future such piers could be Installed In place of the two 
4•onlblnuUolm f>r U 121- and a 7t>-f<K>t h|uui of ttmhor 
Tlie reason for the use of tliulier for truss iqmns was 
the high prii*e of bridge steel ut the itmu. 

In designing such a bridge^ the engineers must take 
Into Hinvmni tlu* ofTecU of tlie wliul on the bridge and 
also on a train on tlu* bridge The stn*sses on parts of 
Uic bridge and on the piers themselves will lie modified 
by H wind blowing against train and bridge l^uch wind 
]>n*Hsures us 40 ismnds imr wtuare ftsd of exfioaed area 
are taken Into tvmslderatlon 
It Ims now bcHfMiie iippnivcd pmctlee for engineers 
to test soil and rcsk on which suppccrtlng 
Htruetures like bridge piers must rest 
This Is done before, and soinetlmes con- 
tinued during, actuiil construction It en- 
ables the engineers to know In adrance 
what Is to be expected. A rite thought 
to be very favorable for a pier might, 
upon currying out m series qt test hortngii, 
be found ciulte unsdUgble. Korings cost a 
conridemhle amount, but they give a 
certain guarantee against disagreeable 
and costly surprises that Is deemed worth 
the price. Test borings put down fiO and 
70 feet here In fbe bed of the Soritna 
Blver showed that the underlying straU 
consisted of compact sand, gravel and big 
boulders. The altaatton was Judged of 
such a Mod that the sinking of ptl^ be- 
neath the foundation layers of fbe piers 
would be unnecessary 
Track constructloD bad not yet raadied 
the rite of the bridge, but WM fftUl a aoore 
of miles to the south wheov on May 
the work on the piers was started. 
This was too early tn the year to pecorit 
sappUM to be brought over the tntsrval 
by boat so for a ttme depcotakee wm pot 
upon sleds. When the river at last wm 
free of toe, boats were entoltored over the 



Constructing ths mowsheds Uw bents are bolted tegether en the ground 
and boiriod In ptneo wHh a ernao 
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watttT root* (tbe Soritna itaslf) and waaons on tbo 
lAod. September, bowevor. the adrandnir ttack 
(gadMd tba immadtato Tldnlty of tha croaHiiig, and 
tnuMportatloo troobtoa sank to a mtnlanim. The sooth 
pier bad Uian been Qntshed and the north pier was 
began. 

Home hundred feet downstream, a temporary trestte 
was pot acroes tbe riTer ami track laid on It This 
permitted tbe moreoent of freight not only to tlie south 
aide of tbe river, hot to the north side as well 80, 
then, while pier construction was going on, the tratk 
was poshid on north. 

DliBcaltlee are often encountered In excavating fbr 
the foundations of large piers. The layers of enrth are 
upt to he permeated with water under pnwfmre uml 
even tbe rock may contain fltwures fllled wlih waior 
under a bead. Besides, the river Itself nmy ttow over 
Umpler site. There are a number of methods uf attack- 
ing the problem. Sometimes a wall in construrted all 
round the rite or so as to connect with the shore up- 
stream and downstream and thus efFect un Inclomire of 
the spot This Indoelug colTenlHin Is mude imire or 
lens watertight and tlte contained water pumped out 
By the use of pumps to keep tbe water entering tlirough 
leaks and the like from giving trouble, tbo excavation 
la carried on and the pier constructed This la a method 
of dry construction. It whs employed In connection 
with tbe south pier The wall constated of Wakefield 
piles. These, when suitably driven, create a witoden 
diaphragm everywhere interlocked. The Wakefield pile 
eeeuM to be un American Invention dating back many 
ycara. A typical unit may be made hy lu^iklng three 
plauka of equal width togriher The outer planka are 
aet exactly oppoalte each other, l>at the center one 1 h 
diapinced iierhops two or three Inches, though keiit par 
allel The unit will then have a tongue on one edge 
find a groove of Identical slse on the other Dy driving 
nuch units one after the other, with the tongue of tbe 
new pile In tbe groove of the pile Inat driven, a con- 
tlnuoua wall may be created that la already more or 
less watertight It la a very useful devU'C, and has been 
in ccmriderahle use In the past The Interlocking steel 
sheet pile Is now tterhaps driving It out of service Tho 
steel substitute can be made tighter and can be driven 
to much greater advantage hecauae of Its auiierior 
strength and the kttlfe-llke edge on the bottom. How 
ever, the euglneera used tbe Wakefield pile at this cross- 
ing In Alaska, possibly because timber whs near and 
relatively cheap. On the other hand, stool sheet piles 
may usually be pulled out and used again and again, 
«o that tlie actual expense on one Job is much reduced 
by tbe salvage value. 

In concreting the plori, dlfflcuiry was exjierlenced 
from more than one direction Often, engineers seek 
to get the small rock used In (Hincrete from some near- 
by gravel bonk Sometimes, the relative amount of in- 
termingled sand Is Just what Is wanted for tlte concrete 
mixture. If there Is no foreign matter present-— that 1 ^ 
nothing but bare sand and bare pebbles— then the 
gravel-bank is a kind of treasure At tbe bridge site, 
there wras a gravel bank, with Intermingled sand, 
though the sand won' deficient In amount Tills was 
naturally something that could be corrected Ne>er 
tlMdess, there occurred a partial failure of one of the 
idera during construction Tho failure whh due In part, 
It appeora, to the presence of bninus on and among 
the pebbles 

Tlie strength of concrete depends upon llie colicalon 
of the constituent particles Sand particles, ceioeut 
partidea, and i>ebblGs, In themsolvni. are likely to have 
satisfactory cohesion, but where the JoluU among 
these ooenr nro locations of rKststhle weakness. The 
cement constitutes the only binding agent It should 
cover tbe entlro surfat^es of saml purtb lea and pebbles. 
Where It la absent, there a weak HiK>t will occur Ijoam, 
humns, or any mat«r)Al weak itself In cohesion would 



he an Injurious Ingredient Pockets and filttis of such 
mHlerial break up the nmtlnulty of the cohesion and 
thus tend to destroj Um strength At anj rwte, the 
imrtJal failure lii one of tfto ph»r« was attrlbuteil to 
poor ceiiierit, liiitiiUK and low temperature 

The (‘ofl'erdam whs niiwutered, which antoniatloiiUy 
put tilt liottom, consist of porous mnteriiil, under a 
liU-foot head of water Apiirt from frbtlon, this ineunt 
un upward pressure over llie bottom of ismiidH per 
square Inch It was found to be pructUully Impusolble 
to iHirtltloa off t)ie simc^ and place cvaKrete against 
the pressure In Noveiiil»er, the wnitr was ulimmt to 
tlie freezing iniliit and the Urea l>e lowered was large 
To uw piping or butkeds and place tl»e com rete under 
water seemed out of the ciuestlon It was. accordingly, 
determined to deal in ti simhIuI way with the conditions. 
That is, the spniv wiis housed In iind, by nmnns of 
steum culls, made warm Kven tbo sand and gr«\el 
were heated on plutfortiis beneath which colIn were 
placed , and the water for mixing the concrete wiis also 
heated Ocjacrete was pul In place uuder these condi- 
tions during a period when Uae outside ntr varied from 
2 deg below zero to 48 deg Hbo%e At tho north pier 
the temiieruturc conditions were still more unfuvorabk, 
the readings varying from 12 deg below to 34 deg 
above 

That Aliiska Is not necc^ssurily an impossible place to 
live and work In daring the winter nmy be Illustrated 
from the fact that the fiO I foot siwu was G^ecto^l and 
swung In the perlcKl Ncivetnlior 8, 1320 — February (1, 1021 
lllvetlug on one day was done when In tbe morning the 
tenqieratnre was 42 d^ below zero and 12 deg below 
ut nuittlng lime It Is said that rivets driven during 
\ery scNore weather were given a retesting 11 nuinlier 
of times biter on when tlie weullier tiecame warmer 
The timlier work was nil completed by February Id, 
1021, and tls^ wltolc made ready by that time for reg 
ulur scTNlce 

It will he gathered perhaps from the foregoing that 
the tlcwerniucnt Is pushing Its ratlrond on seeing that 
winter did not Inter rufd work high up near tho pass 
through the mountains. In fact, na it Is stated un- 
der date of August Jll. 1021 , through tralllc Ik now estali- 
liHlted fnaii Neward, the sfitttberu tidewater terminal, 
to Hurricane (sulch at mile 284 Alaui, the branc li line 
from MatmiUHkn Is now oiien to Chlckaloon Tiure is 
atlU a gap on the main line betwreen Hurricane Gulcli 
and Heuly — tlmt la betwcnii miles 284 and 3r»8. It is 


hoped to dose up this gap of 74 miles hy spring, 1022. 
A steel arch which la to carry the line across Hurricane 
Uulcb was already well advanced toward oompletinn 
Ht the August date given. Prom tulle 358 to Fnlriiankis 
the rimd Is completed with tbe exc-eidlon of a long steel 
bridge which Is to enws tJm Tunana Itivor at Netwim 
(mile 411) Tn fact, tlilH northern part of tlie nutln lino 
Ik alnxidy in service, the imssage oxer tlie Tanuna lllver 
being made hj ferr> In slMirt, hy the summer of 1022. 
It will probably be pcswlble to travel over the entire line 
from Seward to Fairbanks, with the posalhle aeoc^HHlO 
of using a ferry at tlie Tuntiiia River 
Tlie iircqier term to use In connection with Ibo entire 
line Including Its hmnclies. Is tlie Government HHllriuid 
In Alaska. 

Home-Made Bricks in Devastated France 

F oil (he construction i>f hourti»s In iIk devastated re- 
gion of |«run<v, u material Is rcMiuired which shall 
givo high economy In high pn*Hoiit fuvfir at tlie mo- 
ment for this jmriMtm* Ik tlvo tiggloim rate hrli k made on 
the HiKd Slags and metal dross of all sorts arc axull- 
Hhle, uml with any of tliesc KUlwtHnces li Is jMiKslble tt> 
make admirable bricks with tho aid of heat Them 
ciialcrluls un coininnn enough, and an cinplijod ver> 
largely In the maimer shown, our photograph Indt 
irnies the slmplldry of tlie inunufadurc of this sort of 
brick 

riit prerccjulsIteK are il seiiit plastic mortar of the 
proiw^r proiKirtlons. tlie slag and a souriH* of lieiit Then 
lliH mixture Is Introduced Into the mold, In sexerul In 
KtulliiHiitN, tin* iicstlc ineunwhlle helin. gently operated 
to pack the inaterliil well iigalnri the walla of Ihe mold 
and Insure projarly fomitsl sides, edges and corners In 
the finished hrhk Once the mold la fllletl ami well 
putkcMl the upper aurface la exened off hy scraping with 
u fiat board Then the hriek Is left ti> set, and la ready 
111 n few hours to be reiisivetl from iho mold After 
rttijoviil, the Irlik la h'fi In tlio open air until drying la 
cotnpleied after which It la put In Ita final place In the 
wall without further cc'reiiiimy Tlie tiouries constructed 
In this unusual fashion are reported to be atiincllug up 
xerj well In use 

Track Laid on Cables While FiU is Being 
Made 

U NIQUK cHaiHlructlon methcKis were fouud necessary 
In building the Moes^ to the ToylorvlHe Dura us 
part of tlie IIinkI prexontlon work of the Miami Ciin 
Morxuncy Dlatrlri Instead of spending cimslderuhle 
time uud iih)Iic> tn building u trestle to carr> the tracks, 
it was decided to ausiieud the tracks on heavy wire 
lorK flit river surfacL wus wliouf JO feet below the 
high bank from which It was necessary to run the trulua 
out At lli« lieglnnlng of the work there was ulimist 
10 feet of xxuter lii the river and 15 feet of mud before 
striking the gruxel foundation 
I'our lengths of (uhles wore used, each lH*lng ftS2 feet 
long Till two Inner caliles wore plac^eil three feet 
Ulwrt, the two oiilir cublcs 12 feet apart Ties were 
plai-ed <ia tlii>Me cnhlea. eath third Uo being long euoogb 
to cut(h the outer (uhles. 'llie truiks were then laid 
on llie tli^ hiuli cahh was fitted xvHli special bridge 
HOiki.t and take-up for adjustment The equipment was 
111 use uUmt one iiMitifli, and during tliat tlim. lltu tuke- 
up of the lithlt did not excetsl 11 InLlies 
Great care wa** taken In backing the loaded trains 
out on to the Busts. ndi<d tnii k As Siam as u loaded car 
rtiichcil tlie eilgi* of tho cmlmnknienl, It was dumped 
and tlicn puslied on empty This plan kept any exces- 
slxt weight off of the suspended structarc Tho rock 
thus dumtied dlNtdurcit the* mud and shut off the flow 
of water lieCun. the fill wiia half uctoms Uie river 
The cables stwHl the work so well that after the Jol> 
was finlaheil tliey were put to use as swinging cables 
on steam Bltovels. 
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Noises for the Movies 

How Vonous Realistic Sounds Are Produced by Means of Ingenious Drununer's Traps 


I N Verdi’s oelHinittHl “Anvil Choms,” we have an 
lnittatlf>D of the auditory effects produced Iqr the 
blutkHtiiUh II hen he hainmera on his nnvll When up- 
proprliitc Hluiidnnl lirntratiientfl ure ojted, many will 
doiihtlefeE hiiie no difflculty In ImaKlntnic that they 
hear the liiitnniiT Ktrlke Tlie cimiposerf however, wtu 
limited by the fnet that other thlnjca had to IM cared 
for tieshU^H Klilna a MUfcaeatlon of realism to his music 
Aiih»iik the tniiM of the drum section of an orchestra 
Is H little Instrument whUh may be used to deni with 
the imittfr of Inittutlon tilth u sUll closer approach to 
nulltv This Is the “unvll, ' and U consists of two 
puntllel Mtwl tubes of unMiuut length mounted on a 
small hnse Tlio tubes are 1% Inches In diamotcr, 
and gh'e two noteSp one from each tube Here the 
trnouflill Is lial(at4'<l b> an liiKtruiiMHil of subsiuiiLlully 
the Slime miiferlat as the thing Imitated The form, 
tiMiiigh, Is quite different 

llow to Imitate Nimply and effectUdy, the iiiun> 
Sounds HuggoHted h> u<U\ilh>s reprCMiiited in motion 
put are prewmtiitlonH, Is u matter of Inten^st The 
exhibitor kmms tluit. If the vision of the jirowllng lion 
uin ho accomjuinlHl at iritlcal moinetitK utth a reullstk 
roar f>r two, the iimllenee ulIl U* mn<h t>etUr enter- 
tained and thrilled lima If the pUlure were ulloweil 
to |»UKs Hileiiih Tta lifndiie Is held b} her enemies, 
but the rescuing hero Is fast afumme hliig on liorse- 
biitk If the n>gu1iir thud, thud of the (‘oiuing horse 
can Im* rendereil true tO reallti then an addeil satls- 
faitlon will bo gl\en to wliut (he eye sees Huih 
audible ai'i'ompanlniiiitH liavi boin succosHfully used 
ui»on the regular siago, so one need not wonder that 
moving pkture iHMqde ure following this lead In fact, 
wo may ex|>ect a greater development of tlie Imitation 
of sounds on behalf of tin* ’niovliw,” IteiauHo such 
sounds are urgent^ needed to Intensify the effects 
prodnceil by tlie pl< tares 

The Imitultou of deflnlte Houuds--inushii1 notes — 
may la* pul utsm ii wlentlflc basis. In tlus nineteenth 
century prolongi*<i lii\(*sttgatlou kIiowihI very c<»nclu 
siveiy that the quatity of u sound, us distluguished 
from Its pltHi and Intimslty, Is ch*|)eiit1ent upon tlw 
(‘omhlnatlnn of simple sounds which go to itmke up a 
compositn effect A simple sound may Ik* doflac*d os 
one which can not be divlde<l Into otlmrs. It may be 
said to have no especlnl quality The sound pnsluced 
by ttie tuning fork may he dawied as simple Perhaps 
a mush Inn siiedally trained may Is* able to detect In 
an ordinary mush nl note not only n predoiiilniint 
pltdi, but one or more subonltmito ones. Ordinary 
people bear the imte as a unit Nevertbolem, ordinary 
peoph* dlstlngolsb tpiallt> 

A i*omet sounds H flat In the iKtnve above middle C 
Tlie ordlnar> iKnsin liiis isrlmiM, n<i dflHcnlty In 
dlstlngiiisliliiK the qmilU> of the noh from the note of 
the same pitch made hy (he violin There ure, In both 
cases, NUlHinllnnto notes which sound Nlmultuneously 
with the n Hat The quality of the compuHlte lone 
will defK*ud uism what llw*se others are PorhaiM the 
musician m]hm lally truincd may anccctsl In naming 
them, the c»rd1iinry i>erwia would certainly fall Hut, 
It U iNwsIhU* to aiMiMudi the matter differently, ami 
give the orditiarv liHtim*r a better n|qM»rtunt1y If, 
Indeed, the gt*m*rallt) of itinHhal soiiiidH are com 
poaltes made up of combinations of simple ones, then 
it should Ih isatsthli* to H>ntl)ealxe simple soniids and 
get (lie cfiinposlte offend nie H Hat on the ccirnet 
sliouhl be prodiicMiU b) a proiier nHscmblap of simple 
soundH of various pile las and |ierlia|is of various In 
tonKlth*« Ibis Is Just about what modem science 
claims 

With BO many sounds deidivd b> the movies, It would 
be Impracticable to prcxluce tlie Irnttutlons tn this woj 
Greater Hlmpllclty is required This Is especially tlie 
case where the sound Is not <mlj coni|sislte at a given 
moment but variable from moment to moment Advan- 
tage Is accordingly taken of the drcumatance that It is 
often possible to find a natural material which will 
produce witen vihmted the composition of simple 
sounds desln*cl In some c*am*s, the variation required 
In a prolonged and varvlng note or series of notes may 
bo obtatnahlo b> iimtilpuinthm of a source of sound 
Ihit these methods of utMIxtiig various snund-prodoclng 
mnterials. while ver) valuable at times, do not always 
quite equal requlmments There Is something defec- 
tive here and there In the Innltatlon. The scientific 
method of putting sounds together might he culled In 
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at this point and made to perform the service of deter- 
mining just what Is lacking or just what Is overdone. 
The ftroceclure might be somewhat as followi 
The instmineut used to produce the lion’s roar may, 
perhaps, not quite do the tri<*k at some portion of the 
rendition The prolilem heaee may probably be solTtd 
by determining Just what combinations of pltchM and 
Intensities prcnluce. at this jnnctuiv, the t^ect roar 
of tlie real Hon. These could then be tabulated Next, 
a deteniilnatlfm would be made of the exact components 
of the defective souod, and them listed A comparison 
of the two statements would then dlscloae the fault, 
and possibly suggest its correction. If something add! 
tlooal is needed--say, a rtmple sound of such and 
Kuch pitch — It may be supplied If, however, the Imi- 
tating sound crmtulns too much, the problem would 
seem more difficult to solve. What I am suggesting 
Is a scientific metluKl of dcHermtiilng why an Imitation 
Is not quite successful The whole sound may be built 
up by prov Idlng tim proper (B>mpos1te of slmplo sounds, 
ctr. sometimes metre easily, by ussemhllng together 
smaller groups If the varluthms fiiun instant to 
Instant ure nut difficult to manage, tlie wIhiIh souml — 
as, iierhaps, a Hem’s mur — may be rendered with soiue 
fidelity Thus, If the Hons roar were s(lentlfl(*ully 
Investigated and its components precisely detennlued 
and set down, one might iierhnps see at once that 
certain notes of a ptiie orgtm would give a very gcMHl 
rendition Or, the simultaneous utterance of a certain 
note by this instrument of the onhestra, another certain 
note hg that Instrument, and so cm 
However, the Imidness of suiqvljlng Instruments 
which may be used as sources of imitative sounds has 
been developing Tlie tubular substitute for the anvil 
has iilrcnd} been mentioned A metolllc sound is here 
imitated by a metullk sound prtHlof'ed by a similar 
metal The lion's roar Is prcsluced by an Instrument 
oil tlie market This ciinttlsts of a shell elemed at one 
end and ojicn at the other Several hoops surround 
the shell, one of ilietn securing the diaphragm closing 
the one end This diaphragm Is a niembronouH affair 
It Is act til nuvllcm by a string through the center The 
shell Is c^iimldernhly smaller than an ordinary wcMKleti 
water bmk(*t A smaller but somewhat similar affair 
pmdnces u sound Imltaltve of a dogs liark 
Note now this These animal cries are prcsluced by 
the vibration of animal mutmiul similarly to the unvll 
sounds by the metal tubes. Our previous cliMUSHhm 
proimres us to uiiderstiincl what Is prulwbly a basic fact 
here Tlie tones and overtones of wliich tlie oiilniul 
inciiibrnnc Is caiuihle ure doubtless sinillur to those 
w hlc h make up the Ucm a roar and tlie dog s Ivurk All 
that Is nf*«*d«*d may he the shells to Inclose a Isidy of 
air that may be set In vibration. A small uffuir of a 
similar character, hut with the string passed In unci 
out again through two lades near the middle of the 
diaphragm to form a closed loop, const 1 lutes an Instru- 
ment with which the IcKUst or the frog may lie Imitated 
A stick Is passed through ihe loop ami tlie shell wlilrled 
rcuind A stenmhout whistle la r«i>nMlaced hy using 
n kind of triple whistle with the imrts differing dls 
cMrdnntly from one another A clog dance may lie 
reiKleh»d so far ns sound la concerned by operating 
two long handled mallets as If they were the feet of 
tlie da ne'er A police rattle Is really a kind of rattla 
A wooden arm may be whirled muml the end of a 
short handle held In the baud, A tongue of wood is 
secured near the outer end of the arm and projects 
back to Q cog wheel on the end of the handle The 
end of tlie tongue In passing round the cogs, os the 
Instrument Is whirled, produces a strong rattling noise. 
A steady beat of a horse’s boots upon a bard and 
Bounding road may be Imitated with a pair of cups 
which are struck, open end' to ofien end The dull, 
liollow-llke sound gives the tku4 thi$d Another Instra- 
ment Imitative of a horse's boofi consists of two pads 
or fiat cushions which may be struck by tvro long sticks. 
A horse galloping over pavement or sod may have his 
foot falls Imitated hy strokes delivered on the pads. 
Tills same device may be used for a slap tn the face^ 
shotH made liy rifles, or pistols, surf effects, etc By 
means of a toothed wheel arranged to turn and let a 
tongue full front tooth to tooth as the wheel Is rotated, 
the suggestion Is made that a wlmHassi crone, derrick 
or the like, Is being operated Here, what we have 
Is a partial dupltcatlon of some of the apparatus the 
sound of whose working Is imitated Another device 


provided with a tongue permits one to imitate the 
rfiek diofc of the typcrwrltw 9t t^egraph sender A 
self-loading popiton enables the operator to imitate the 
popping of champagne corks. 

It wrlll be noted, perhaps, that in some of the fore- 
going cases the Imitative device is really more or less 
a duplication of the thing Imitated, Another examine 
Is where an automobile bom Is imitated by what la 
eesentlally such a bora 

As to the application of such devices as those under 
review, the moving pictures would seem to offer a wide 
field that has so far only been entered to d small extent. 
Apparently, we are still to await a snccessfnl com* 
hlnutlon nf the moving picture machine and the phono- 
grapli — the talking movies. At the same time, some- 
thing less la possible, and that Is a well-developed and 
accurate reproduction of the proper sounds at all 
prdnts where such sounds would Increase the realism 
of the activities visually represented on the screen 
Of enuree, the thing might be overdone, eepedally If the 
soumls are but cn^ely Imitated or are exaggerated too 
muili. A good deal about the movies is already a 
Joke An addition will not help them But an adequate, 
accurate study of the posstbJIUles might tend to break 
the Milentv) to better effect than the usual rendlthm 
of music through tlie performance. 

Tlw phonograph Is the great Imitator of all kinds 
of sounds and it might enter Into competition with the 
wKiilletl “ilrnmmers* traps,’’ But an^^lng like hang- 
ing Are when the sounds are needed would result In 
ridicule Plano, organ or orcheeirot music, If strictly 
appropriate and reasonably responsive to the changes 
In moo<l of the story being depicted. Is by no moans 
an ineffectual thing First rate Imitative devlcoi^ 
that Is, htgh-class drummers* traps— used at critical 
moments provide an additional feature tending to 
intensify interest. 

Laise Diefld Engines 

T HK |)aper rend by Sir James McKeclmle liefore 
tbo Knglneerltig Conference of the InstltuUuu of 
Civil Knglne<*rH servos to foouM attention on the design 
of lurgH marine Diesel engines of 1,(100 b.h,p. l»er cyl 
Hitler uiitl upwards. Tbo pn>blero Is perhaps not so 
Important us It is sometimes tltonght to be, for no 
fewer than 00 iier t*ent of the ships afloat are equipped 
with machinery of lew than CJiOO 1 b p and a 
HtiinflnnllxfHl twln-Mcn*w Diesel plant t)f this jmwer Is 
now construetbd by many enRlne-lmllders. Nevertbo- 
less, the question of tlie production of Klx-cy)lnder oil- 
engines devchiplng 0,000 U.h.p., or even 12,000 bJvp., 
will olwaya attract dcslgnent. and Sir James MiKechnle 
gave some details of the largest single-(;> Under unit tliat 
bus been built in Great Britain It was built atsode 
time ugi> at Burrow us un exiierliuentul two-stroke 
iiaxlel, with a Isire of 90 In and a stroke of 80 In , and 
nwler teat a power of 1,042 bUp wus devcloiied at 141 
ri>.ni The fuel consumption was remarkably low, 
lieing under 0 40 Ib. j>er b.hp hour when using the 
Vickers to stem of solid injection. It was a slngle- 
plstou engine with scuvenglng valves--a design that 
would ni»t be considered snltable at the present day for 
high iHraors since tlie opposotl piston tyiie and the em- 
plo)mi*nt of iwrts Instead of valves have come Into 
general favor 

In hum connection It may be noted that by the adop- 
tion of opposed ptsuins much atui^r cylinder diameters 
can be utilised to give the sanoa^butput , for lustance, 
the 4J100 b h p Gainellulnl Fbllagar engine, with four 
cylinders, which Is now under construction, has a 
cylinder diameter of only 26 in and a rotation speed 
of 00 r pm, against 141 rp.m, of the Vtckem engine. 
It Is, Indeed, doubtful whether the double-acting two- 
stroke Diesel engine can be built with smaller cylinder 
diameters than tliose of the opposed piston type of 
equal imwer, either of the OameSlatrd FuUagar or Dox- 
ford designs. It U worth nothing that the builders of 
the latter type hope shortly to he able to manufacture 
their engines to develop 6,000 Ihp (or over 9,000 
b.hp.) in four cylinders. In Germany dafuble-acttng 
two-stroke IMesri engines are now being built for instal- 
lation In merctintlle Shtps developing more than 1,000 
b.h.p per cylinder, so that tiefore long some interesting 
devetopmenta may be anticipated In <A\ engines for 
paMeoger liners. 






1 pad. whldi hnHstM the san«plai of bonM on lod and pnmHmt. rifl* dwAbiv pbtol abootliHK, riap hi tho fun. and ao nn nbo nrf offfcU nnd all othen that arc done with a nnd board 
t, Tba bark ol a doc ia hart prodpecd hr jarkliur tba UtUa pad alone the atriag, t Turnlnc thta toothad whaH produraa aueh aamidB aa tho artlon of a vlndbua. crane, derriek h«Tlna tJM 
aPaliot, aad f a ii yb oat WUrinc attp 4 Satf-ooakfDC pop nn which aupplka tba *>>p * for rhampacno boUlaa of the aciwm S. Double hanuner for hlUfnp plate ahown below pi n 6 T.lon roar 
orlNar cmwl. 7 doe ipaBcta with Jlnslca and flcxlblo handlca. 8. Whlatla of ekamrlac notm to Im ita te eertata Urda. t 10 11 It 18 WhlidlH of rarlnaa fcliwb to Imitate bernymnl nolwi end 
feMa. 14. belL U Pad which U pulled ahme rope to operate akin of bueket that p rodna ea llon*a mar 18. Stap attek 17 Rattle for all meaner of KurMla 18 Hammer for the anvU. 

18, M. n. tl. BcD Plata and one of the hammara. Ttw other hammer appean above, at S. *8 Whlatla that tmtUtea bird ealb. and pair of *eoeoannti *, which linlUte bnraB-boof aounda. 24 ImW 

tatloa oi ateam loeomotlva, £1 **fl(iaaw1wr’ , wbleb aervec for many pu rp o eca, aueh aa tearliur of eloth. SI Loeuat or froc 

A editoeiion of the lecdlng devices enploired hy the ingealooH tnp 4nmmm who sapplr reoHstlc eoands for onr motion plcturen 




82 


SCIENTIFIC AMERICAN 


tiim/ax, l9tB 


Reading Between die lines 

Methods of Invisible Writing Employed During the War, and Thrir Detecdoii 

By Jticqum Boyer 


ri'iiiK art of »pcn*t citr- 
1 respondcBco nnder- 
Hlnfculiir 

iiit*nt during tlio wiir 
C'4triviitfKtn(Ungl3 too, (lio 
c h e III i E t 8 conDiH loU 

with ttio Uiiroiiu of 
Jndlf lal ld4>ntlty In 
PiiriH to tvlioiii tlio Ktudy 
of IIiIh HUllJiHt HUH oon 
IUUmI h* re ol>)lg(><| to 
iiinko ovKiiHho and as- 
ftiduouH rt ran nil In or- 
der lo ll t ( II 111 O Ilf 
quiiintod with tlie nHtiili 
natlioiln of coDt*(Milimnt 
imutUid b> (leriiiiui 
IttiL thoHi h rencdi 
NivnntN wont o\*n fur- 
thir b> wav of foiling 
the enom>, for tlioy muc* 
oetMled in devlMlng an 
iibHoliitely in\ lolable 
rode for tlio use of our 

own Ht>> H>Httlll 

At tbo beginning of 
lioHlllltleM our enemies 
made UNO of onllnnry 
nnd will known Inks In 
writing their dcH{mtch(>s. 

Till Jr iigiHitM made use 
of all fforla of co/or/rxa 
IbluJds — iiiiiterlalH as coirnnonplacc as onion Jiib'e or 
liniim Julre or even hhIImi or urine* It Ih eoiiinionly 
known that these stHcalled MpmpathcttCf mpuitTiouM, or 
mtifHc inks iiiiMllfy tbe surfiiee of the paiier In -a manner 
which Is mther phvslenl than rhomltul, they nre easily 
reveali*d bv rerj slni|ile iiietliods — iltlier by placing In 
dlinte dyea or coloring iimtters muh as ordinary black 
Ink, or b> expoHiiru to the vu|iora of UMllne The method 
In which all tliose develoiiem otunitu Is identical, 4c, 
they attack ihime iNirtions of the |aii»er which the writ- 
ing has altt^nKl ploKlcnlly with more energy tlian they 
do the nnalten*d portbms. 

lUit later on the teclinlque of tlie Gennnn spy system 
liocumc more selontltlc In cliana ter and the h renrli com- 
nitSHlonH, whose function it was to censor the nmtl, 
found that true cAmiodl inks were making tlulr iip- 
lieanini^* Tlie secret text upon the documents aelied 
was written wlih n solution of some cluMnlcut salt, 
cither nietalllc or organic and iirutected against iodine 
and otlier onllnury dnvelopers by tlie simple method 
of tiiimcrslon either In pure water or In w'liier to which 
bud lieen added u little 
nniiiionfa or a trace of 
li>posulflte IVzt treated 
In this manner Is af 
fiHlwI onlj hy (vrtiiin 
definite reagents or n 
g1\i*n t^roup of chemlciil 
coiii|MiimdH In order to 
got nf tho MHTtd In 
voIvimI In Hucli n plect 
of writing (he txis'rt 
chetiilHts In fliarge of 
the matter iiiiist npph 
In the proptr svet'etsion 
alt of the annlyttr rt^ 
agents Hut flay <aa 
ohtain the dt'MinMl result 
only after hngthv 
niimlpiilatlon nnd at the 
oxianso i»f the neiilneHs 
of the d*K unient On the 
whole, howe\i*r, inks of 
this sort, comiHisei] of 
liquids having a 10 js r 
rent emut ntmtion of 
fer but ppecarloiiK pn* 
for ktecrets. Tt Is 
larhaps a long mud to 
their unveiling but it 1 m 
none the less a niire 
one 1 Miring this perltnl 
there wits discovered In 
the baggage of guapected 
Gennnn sides soaps con 
talnlng iKitasslum fem>* 



MaUng use of chemical reagents In the dedpkering of aecret writing, Um concaalad maaaaita 
lines of the apparent letter, on appileatlon of me approiuriata roaganl 

c>Hnlde and toilet wutem coatalblng lead acetate, and 
with these ns a cine onr laboratoriea were quickly able 
to decipher suspet ted dnenmenta and a number of apleo 
surreriHl (*ondlgn ptmlsliiiient 
As a result of this the IVatonlc tecfanologlgts mode a 
fresh change In their itielboda. The llqnlds deidgned to 
be used In secret writing w*i>ra made extremely dilate, 
the eoncentmtion in some caaea being not more than 
1 /50,hUt) or even l/GOO/lOO la the first aamplea of tlieae 
new inks which cnnie under onr observation was de- 
tected the prem>n<v of organic compounds of silver o# 
the S(Matle<] proiargol tjp(* Chemk*Ml analysis Is of 
no avail wltli reapect to this sort of Ink, aiii(*e the nietnl 
Ih prote<.ted from orttlnary developers, not merely by 
reason of its extreme dUiUlcqi, but also by the very 
nature of the molecule of which It forms a parL 
The Geniiun spies hid these Inks In their shoestringn 
or socks, which were Impregnated with a very small 
quanlltv of the substance In queatlon A aock, |pr ex- 
ample, containing onl} a few milligrams of th* active 
sulwtancH' neetU only to be soaked In a glass of water in 


appearai betwam the 



Lefti Befora tmtmsnt tbs htttr spptsn aa ss ordliuiiy kuiliMM doeunwat. JNaUi WIwb alvta tbs ssnsst twatmsat tbs ival i 

sppssn. bctwMn the Him* sf tb* spiHUmit oas 

Letter of a apy, adaed in coane of 1 


to yteld a ttquld 
oapabla of being uaed aa 
an Invlalblo Ink. Hie 
developer capable of re- 
veettng texte written in 
this manner wna flnalty 
diaoovered by e l ectro 
etwmlcal mathoda. 

If inftnlteelnml invis- 
ible traces of certain 
metals be deposited up- 
on the aorfooe of an in- 
sulating material—^ , 
a sheet of paper— and If 
thia then he placed in a 
medium containing a 
nascent metal, the latter 
will be depoalted by 
means of electrolyris 
upon the previously de- 
puted metal trace* 
(which are more or lees 
good C( Aductors) , and 
will render them visible 
The easiest type of suoli 
a developer to make Ube 
of Is nascent sltver 
i whlcli la produced 
when stiver nitrate and 
a reducing agent are 
ploced together) This 
rengmt Is eifectlve even 
in the cofio of script written with such enormously 
dilute solutions as those containing only 1/100,000 of 
tlie active agent, and so far no suhstunce has been 
found capable of affording protection against this de- 
veloper 

But it was not very long after the discovery of this 
ingenious developer that It became known Uiut in spite 
of It German agents were conducting secret corre- 
Mpoadenre acrom our territory Just at this time U 
Prlolet of the Police I>parimenU who was In charge 
of the Bureen of Oounter-Esplonage, was notified by 
tUs Inspectors that the baggage of certain persons of 
equivocal antcN>edentH contained articles of lingerie, 
es])eclall> liandkerchlefb, concerning which they be^ 
tnijcd exaggerated anxiety 
Accfirdlngly one of these handkerchiefs was selied 
and sent to M Bayle. After three months of pains- 
taking research this able chemist identified not only 
the active substance with which the handkerchief had 
been treated, though the bit of linen contained only 
u fraction of a milligram of the chenviciU, but what 

was far more Important, 
he discovered the ipe- 
oi/lo dcceloper required 
to make It give up Its 
secrets. In this case a 
catalytic operation Is 
concerned which Is so 
exquisitely sensitive ns 
to furnish a reaction 
even in the case of solu- 
tions so tenuous as to 
contain only 1/100 000- 
000 of the active sub- 
stance! The spy needed 
<«ly to dip bis bandker- 
cbilf into a glass of wa- 
vier to obtain the Invisi- 
ble ink he needed. 

Finally, for the safety 
of our own secret corre- 
spondence U Boyle in- 
veated a special procesa 
communicated to the 
War DeiMirimcnt Uay 6, 
1918, for its sols use. 
In this method four dif- 
ferent reagents must be 
employed and in g piven 
order Texts prepared 
hy tills method have 
been subjected to sem- 
tln^ hr control dommlt- 
teen, who have not soe^ 
In didpberiag 
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Bsttiiaf aad Labdiiig MacldtM ftr 
Itaull Scale Operationa ' 

^TJITB distinct from the lanrs and 
elaborate bottling eqnlunwat found 
' buttUnv eetabliahnients la the snmll 
machine shown at the left of the on^otti 
ponying lUuatratlon. mils machine hoa 
been Invented by a Frenchman who liad 
In mind n amall equipment especially in- 
tended for the small wine uiendiant. Ob- 
viomilx* the same machine can be uned 
for bottling other llquidH, such as oils, 
medldnat {weparatlons. thin paints, and 
so on. 

In brief, this filling machine depends on 
the fact that liquids always seek their 
own level, and on the use of the siphon 
The wine or other liquid to be bottled la 
placed in the top container, from which 
it flows down by gravity Into a large basin 
centrally located. Leading from this basin 
are a nomber of radially arranged ktpbonii, 
the free end of each siphon being ptsced 
in the neck of a buttle, as slH»wn Tlio 
various bottles, it wftl be noted, are 
placed on Individual sUinds thot can be 
adjusted to any height. In this manner 
tbe bottles can be so arranged that they 
vrtll fill to any desired helf^it automatically, since tbe 
alxOion win stop delivering when tbe level of tbe cen- 
tral basin Is attained. In this manner the operator 
dan place the bottles one by one on the stands, and 
swing the machine around so as to remove tbe filled 
bottles and put empty ones 
In thedr place In a continu- 
ous operatioii 

Hie second machine shown 
in the lllustratloa Is a label 
log machine. Isabels are au- 
tomatically picked up by an 
arrangement of rollers, giv- 
en a layer of mucilage, and 
firmly and neatly ajqdM on 
a bottle, cun <»r other form 
of container The machine 
la hand driven, and the or- 
nmgeinefit of rolleni Is such 
that any slae or shape of 
container chn be taken care 
of by rimple adjustmenta 
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Aids for the ansll bottlen Bottle filling machine at left* and labeling machine 

at right 

tlon Tlie heat units are welded to tlie bottom of the 
Inner container Four feet of cord and a snap switch 
are provided for manual operation, or automatic control 
may be substituted. 

The bench type of |N)i Is practically the same as tlie 


n^lidtjr to 


letal-Mdting 
Pot 

E lbctkicallt- 

heated metal - melting 
pota are a decided Improve- 
ment over gas and gasoline 
heated pots not only on ac- 
count of their clean l i ness , 
eUmlnatioa of open flame 
and other obvious features, 
hut also because they are more efficient and much more 
readily controlled In the electrically heated poU the 
heat la generated and applied where needed Work 
rooms are not overhewtetl due to waste heat , the ulr Is 
not vitiated. Electrically-heated pots, furthermore, 
effect a big savtOK In time and labor The 
metal Is kept at exactly the right 
cemperature, and tlm pot diaw away with 
the dangeroiiH and unsatisfactory practice 
of carrying smuti quantities of hot metal 
around in a ladle or bucket The equip- 
ment can be installed wherever electric 
currant Is available. 

Topical of tbe prasont electrical melting 
pots is the type shown In the acci»mpany 
Ing Illustration This type Is destgued to 
melt down and nialntaln at the proper 
temperature all soft metals such as leads, 
tin, solder, babbitt, and so on Pots of this 
type are limited to a maximum tempera- 
ture of DfiO degrees Fahrenheit 
The first pot shown Is made In 10 and 
25 pound aloes, with a maximum content 
temperature of 440 degrees. Having cur- 
rent reqalremcnts well within tUe rating 
of an ordinary Ughilng circuit, these two 
stsea can be used in any room where there 
U an electrle lUtht socket Tbe p ot cy * 
sUta of two containers, made of strong 
eheet matid, placed one within the other. 

The unpla q^aoe between the containers Is 
provided with a packing of beat bumlatton 
whkdi pieveiits loss of heat through radla- 



Snall bench type aad KM-poand typa of elcctrlcaliy heated aietsl-melting pots for shop use 


smaller iKirtulfle i>ots, except that the heater units are 
lli« Out, Hcniuless steel tj-pe, and are Imraersttl dlrcctlv 
In the metal, with the lead arm coming out o^cr the 
rim of the i)ot With this etmstructlou all of tlie heat 
genernted Is transmitted directly to the metal, which is 
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melted down with extreme expedlthsL 
Tbe uutonmttc control eiiulpiiient con 
sIkIs of a d>namk ihcniaiiueter and a 
suitable contnd panel Tlie bulb of the 
thermometer is Immerseil In the metal and 
the oi>eratlng coll, acting thmugh the con- 
tnd jHinel nuloinaib ally ojMmH or cloites 
the heating circuit as the iiietul teintstr- 
ntun* rises ur falls the very few degrees 
ntWHsar) to uctimie the coll crmtiul lever. 

standard Radio WaTcmcter 

T he Radio Section of the Bureau of 
Standards teatH for government agen- 
clert. <‘oiiiiiierclHl and university laborato- 
rlw*. and others, a grtmt variety of radio 
material, esiKHinliy wnvenietera. Not only 
111 cftnnectiun with radio oommunlculloo, 
but abti> In a wlflc and growing field of 
eli*ctrU*n1 resonn*)! then Is an Insistent 
itenmnd for accurate mensnremont of the 
wave length i>r fre<pienf> of rapidly alter- 
nating etirrents. In the standard wave- 
meter most recently designed by the Bu- 
reau, careful uttenilon has been given to 
the eli^ctrlnil and mecliHnlnil consldera- 
tlims wbb li make for nminu-y, especially 
rigidity of construction and preclslim of 
set and reading 1'hls wavemnter, when 
calibrated, will he capable of meaHiiring wave lengths 
from 65 to 85 000 meters, or In tenns of frequency from 
8500 to 4,000,000 c\ cles fjer sertAd. 

A typewritten dcKTlptlon of this wmvemeter has been 
preiMir^ and Ik available for distribution to interested 
ItenionM. wlu) may apply to 
the Burtnm 

WeifAts Coutmeted vt 
Magnetic Material 

A FFW iiKAths ngi> In In- 
\(Ktlgfitlng three Im 
portiMl sets itf iinnUtliHl 
weights It wart fmmd that 
I In* wel^litH fn»iii 5 to 05 of 
a gram were iimde of a de- 
ciiletllv ningnellc mnteriaL 
1 hiring the )mst month a idm- 
llar m*t, He\eral years old, 
wuH Hkewlrte found to have 
ningnetlc weights which 
(*iius(*il great IrregiilartUes 
wlien an uttHUpt to calibrate 
wart irifide Weights of 
this character can be readily 
deiecltHl l >5 using a Mnall 
magnet and It Is well for 
pun hurterrt of analytlral 
welglits to be on thdr guard 
against them ns under some 
circumstances serious errors 
may be tutruducod by using 
rtUih welghlrt. 

Seeing Old Paintings as They Were 
Originally Painted 

T llLRG has long existed the belief that the darken- 
ing r^f nUmenis which occui-m In the txmrsc of bun- 
dretlrt of ^tiirs cnimnocfl the heau1>, and therefore tbo 
\ II hit of old and rare nil iwlntlngs; 
However, It 1ms reiimlnod for a FrencJi 
wlentlrtt, M Pierre Ijuiibert, to rexeal any 
old oil luilntlng In Its original colors so 
that n compurirton of the nrlglniil rtilor 
xalu(*fl and these lieslowed uinm Uie t im- 
\U8 by the lapse of years ina> he made 
I'lrst of all, M Irttniliert Illuminates the 
old oil painting by means of a (lowerful 
art tir giiH-lllled Innindewent lamp and a 
noxel optical svNtem Tlie rujs from the 
lUuiiilimnt areiuiKseil through u condijiRer 
followed by a lens and a polarising device 
known iiH the Xlttil i»rlKiii, and again a 
lens whkh spreads or diverges the rajs, 
Ko UH to Illuinluute the entire urea of the 
painting The observer, looking through 
the Mttd prisni, iiinnlpiiliueH the prism 
until he finds a position in which super- 
lit lal reflections arc eniln l> HuiqirertHed. 
It Is Hnld that old dull pictures then be- 
come quite dlrttlnct (be colors are Intemd- 
fled, and details that hav-e long been lost 
to the nakt*d e>e are revealed In their 
original form Aside from Ita pure art 
value the Instrument slmuld be of groat 
use In detecting forgeries on which the 
marks of age have been urtlfldally laid. 
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Design Patents 

Wliat They Are, and the Rules Governing Recovery for Infringement of Them 

Ry T, Hart Anderson of the New York Bar 


P AThNTH for Hcoure to the owners thereof 

t)ie rlKht to exclude all otherM fniin manufacturing, 
UHlng ant] veiling nrltrhH of manufacture einbr>dylng 
tin Infringing dexlgn Thua the owner of ii defrtgn patent 
ia eniltled to an Injunction to reatruln nut oply the nn 
authftrlicd iininufarture of artlclea cinbudylng an In- 
fringing diwign, hut uIho the unauthorised use nnd the 
unuuttioii3£ed hiiU of nucIi urtUlea of munufai ture. In 
addition to thU injunctive relief the owner of a dealgn 
patent wlikli liuH lM!t*n Infringed la entltlml to recover 
fnmi one who Iiiih iiiunufuLturod nnd sold nrtlclea of 
niunufattun einbodjlng an Infringing dealgn, all the 
protltM which have ncirued from aiuh inunufucture and 
sale, and If there l>e no Kudi prufltH, or the amount 
thereof 1 h than would hu\L botn made by the owner 
of the patent had he ardd the Kiiine numlar of articles, 
tlien he may recover u auiii etjuullng wimt liewmuld have 
made under the aaHuniptlon that he would have mann- 
fuctureit and Hold Hueb articles If the Infringer had not 
done so Of C(»urHe tin right 1o ret'ovir prcaupiKiaes the 
validity of till* design patent and that the owner there- 
of him gt\ 4 >n notice of hU fuitent hy afllxlng to the 
artlcloM of manufacture emUid^lng the dimlgn the word 
“PatentiHl, ’ together with the date of the patent, or 
liaa given mtuiil notice tn the Infringer, In which latter 
case at the trial he iiiunL not only pro\e such notice but 
inuRt further prove that aftt-r the rttript of Muth notice 
the infrinfftr continMid hU ittfrlnping aett Damages 
cun tmly be rcH'overed wlum the statutory notice has 
been given (It S Her *1^)00 ) 

The law n*iatlng to design patents confalns a provl- 
aloD K|ie<if>lng a minimum hiiiu which may be recovered 
for the Infringement thereof This U contained la the 
Act of Kebrunr) 4, 18H7, wlil<h rcudR as follows 
“Act of l-ebruary 4, 1887 
“He It enacted, elc Hiat hereafter, 
during the term of leturs pateutM for a 
design, It shall be unlawful for iin\ iwr- 
■on cither than the owner of said letters 
patent without Ihe Ih'enw* of such owner, 
to apph the design secunnl hy siuh let 
tors fiutent, or anv colondile imitation 
thereof tn any article of iiiunufiuture for 
the purpose of nnle or to mil or expose 
for sale nnv arlli le of monufneture to 
which such design or colorable Imitation 
shall, without tlu li<*enHe of the owner 
ha^e been applied, knowing that the same 
has been so upplbsl An^ iwrwm \loIat 
tng the provisions, or eltlur of them, of 
tills wHilon Mlmll bo liable In the amount 
of two hiindriHl and fifty dollars and In 
case the total profit made hy him fmm the manufacture 
or sale as aforesaid, of the artJth* or iirlUlis li> which 
tlic design, or culonihle Imlluiion thereof has ]H*en aiv 
plled exceeils the sum of two luindml uud llfly dollars, 
he shall be fnrtlier llahk for the cxc'css of such profit 
over nnd above the sum of two Imndred and fifty dol 
lars, and the full amount of such llnhlllty may bo re- 
covered by the owner of the tellers patent, to his own 
I 1 WN In any tin all court of the I nlted Stales having 
Jurisdiction of the [lurtles, elMier hy acthtft at law or 
upon a lull tn e<iulty for an Injum tUm to restrain siuh 
Infringement *' 

It will lie noletl that It Is unlawful for anyone, other 
than the owner, without the license of the owner, to 
apiily the design to an nriitle of nmnufucture for the 
punMute of sale or to sell or exinise for mile such on 
article knowing that the design has been so applied 
It Is further provided In this section that anyone violat- 
ing tlu>sc provIsloDH shall In* liable In the sum of $200, 
or If the total pniflt uriHing from such Infringing acts 
exceeds the sum of $200, he shall be liable for the excess 
over ond above that sum 

How shall u denier Inupw that n putented design has 
been ain>Ued tn un nrtlcle of nuinufucture “trffhoaf the 
ttecnac of tnvh oirwrri'f Obviously i In the case of nn 
Infringing manufacturer mere knowledge of Ihe exist- 
ence of the patent of another Is sufficient, for If be 
knows of the exlHtemti of the patent and he does not 
have the llceoM of the owner of that patent, be knows 
that he Is manufacturing for the purpose of sale an 
Infringing article, to vvhlih the design has been applied 
without Ihe ronsont of the owmer of the luitent so that 
no far as tlie niHnufncturvr Is concerned U Is only necee- 
nary to prove that the owner of Ihe |>atent has given to 
the Infringing manufacturer statutory notice as herein- 
before set forth It Is not necessary to tH*ove that bo 


lias no license , If he lias a Itcdise It Is for him to ^vs 
the fact 

But how about n retallert Ho may know of the 
existence of the i>atent from the statutory notice applied 
by the owner to the articles which the owner makes and 
wits , hut how cun u dealer posalhly know unless spodfl- 
cally advised that tiriUles of manufacture offered to 
him hy other mimufucturers embodying tho sanio design 
liave had the patented design applied thereto without 
the Ilc^Ho of the owner of tho potent? Betollors are 
offered the same article by different manufacturers. 
They nre not supposed to Inquire when they are eoUclted 
to purchase articles for resale whofher such articlee 
are imtented or not, or whether any particular design 
has been applied thereto with tho llitnse of tho owner 
of u design patent A retailer, therefore, who sells or 
offerH for Mule arthles of inanufocture to which has 
been applied nn infringing design ik md liable for the 
p4«nalty of $250 unletM it Is proved that ho knew of the 
patent, and also that before he offered the same for 
sale or sold ttie same lie knew tliat tlie design had lieen 
aiHdled to such artUles wtthottt the Uctaise of the owner 
of tho imtent ThU does not mean, however, that he Is 
nut lliihle nt all. for if ho bus sold an Infringing article 
ho muy he kuo<1 under proficr conditions prev^ent, such 
as notice of the patent for the purpose of recovering 
the profit whUh ho has made by the sate of the infring- 
ing articles which may or may not exceed the sum of 
$2fi0, hut tho ownor of the t*Alent has no right to de- 
iiifind the iienalty In tho absence of proof of knowledge 
on the iNirt of the retailor iN^fore he sold tho article, not 
only that tlto dealgn Is i)att*ntod, but that It hau lieen 
applied to such article ir/lkoaf the UreuMe of the owner 
of thn pntrni Rlumld ii rotnllor get notice that an 
urtklL offered for sale and sold by him constitutes on 


Infringtnu^nt of n di*HlKn pul<*nt It will lie sufficient for 
him In order to avoid tho iiayment of the penalty of 
$2''»d to nt once tako the infringing article off sale and 
to notify tlm owner of the t*at«nt of that furi If offer 
tlie rocript of kucIi n<»tIco ho makes n solo of an Infring- 
ing article, oven of n single specimen, or offers tho same 
for sale ho will be liable for tho penalty 

Tills (luostlon came up and was decided by tho Circuit 
Court of Apia^ols for the Third Circuit, In a verv able 
ofiJnhm writton hy Judge Achesnn In the case of GJnibel 
\a Hogg, 07 fod Rep, page 791. wherein the court 
states 

* By tho plain terms of the statnie, the penalty Is in- 
curred hy the seller of an article to which a patented 
design has been applied without license, only where be 
sellM 'knowing that the same has been so applied.' The 
statutv^ry punishment Is fbr inf ringing knowingly 
(^lesrly it was not Intended to subject to a penalty n 
vendor acting tn good faith and selling In entire Igno- 
rance of any infringement perpetrated by the manufac- 
turer For the IntUctton of the penalty the sCatute 
euntiMupIntes and requires knowledge by the seller of 
the unauthorised use of the design by the manufacturer 
8orh knowledge Is not to be Imputed to the seller from 
the 'notice to tho public* lij the marking required of 
the patentee by Bectlon 4000 of the Revised Statutes.** 

In the same decision it was held that sneh nntloe was 
sufficient against tho manufacturer who applied tho 
design because be must know. If bo knew of the patent, 
that he did not have o license thereunder Tho court 
further stated In that derision 

“But tho public notice hy marking, under Bectlon 4901K 
gives no InformatloD whatever to a sellor of an Infringe- 
ment coiimiltted by the nianofacturor, and that shcUon 
has no such purpose.'* 

There has been a campaign tn recent years^ particu- 


larly In the lighting flxtnre trade, whenhy certain 
owners of design patents have proceeded against mann- 
facturera of Infringtng articles, and when they have 
been so fortunate os to have had their patents soatalned 
against the manufacturers they thereafter proceed 
against retailers who have sold articles purchase from 
such manufacturers, and such retailers have been led 
m beUevo that tho owner of the patent la also entitled 
to collect the penalty of $21M> from the retailer who 
offers for sale and sella such Infringing articles, and in 
many instancea — sometiiuea where the retatlera have 
sold only two or three spedmens of the tafrlngliig 
articles— they have been induced to pay this $200 rather 
than stand tho expense of a suit In all such cases the 
owner of the patent was not entitled to recover the 
penalty unless he could show that the retailer not only 
knew of the patent, but also knew when be offered the 
Infringing articlca for salo and sold the same that the 
doslgn had been applied thereto without the license of 
the owmer of the patent It Is believed that In many of 
these ciises the retailers have been abaolutely without 
this knowledge. They may have known of the patent, 
but it Is doubtful whether they knewr or took tlie trouble 
to And out — nnd they are not obliged to take the trouble 
to find out— that the design bad been applied to such 
articloa without tho license of the owner of the patent 
In no event can the owner of a design patent recover 
the penalty of $2fl0 from a dealer unless In addition to 
the nnilco of the potent tho dealer Is notified that the 
design has been applied thereto without the license of 
the owner of the patent, and after the receipt of such 
a notice offers for sale or sells such Infringing articles. 
In order to render a dealer liable for the penalty the 
notice must be speclflc — not only that Uie design la 
patented, but that those articles offered for sale by him 
have had the dcMign applied tliereto with- 
out the license of the owner of the patent 
If after the receipt of sucli a notice the 
dealer at once censes the sale of sue h In- 
fringing artlt les be ran not be held liable 
for the penally Design ptitents should be 
respected quite as much ns striictural pat- 
ents, and when one has knowingly In- 
fringed be should be made to answer to 
tlie owner, but the penally Is (»nly In- 
curred under the rircumstnnces here noted. 

Facta of Inportance in Regard to 
Rdlef of Eye Fatigue in Indnat^ 

I NaUPriCIKNT lUumlnatlun r.pr««»ts 
an abuso of the ejes, and a careful 
regulation of the llluiidnutitm In our fne- 
lorieM, offices, homes, etc should be observed In ttnler 
to support our eyes In Ibrir functioning says Eiectriool 
HeHtw How can this best be uccomtdlshed? The 
answer must he “fltudy Ihiyllght Effect " 

Tlie following specific points are cited (1) Dark 
comers should be Illuminated with diffused Indirect 
light of sufficient Intensity to prevent excess of ««- 
trust of all Illuminated objects In areas surrounding 
them (2) The eyes should not be exiM)sed to direct 
light sources of any kind (1) The excess of the yellow 
Hglit friun nHwt of our artificial light sources should 
be nentrallxed by blue filters of suitable tint In order 
to ai>pruuch daylight color It Is not necessary to ob- 
tain alMolute standard da> light quality as determined 
spectrosctqdeaUy, since our light sense overcomes a con- 
siderable variation of color combinations In tlie light 
source without experiencing fatigue. (4) When work 
Is to be done on bright tlgfa^reflectlng surfaces the 
lUiimlnatlMi should be as much os possible of a graslng 
Incident so that the light rays may not reflect direct 
into the eyes of the worker (*>) Cheerful surroundings, 
well illumtnated, odd a great deal to the comft>rt of the 
Indlvldna] — remember that seeing Is a nerve actium 
(6) AttrscUve soft color sdtemes of variety In work- 
rooms will prove to be refreshing to the eye , monotony 
In col(»r should be avoided. (T) Neither red walls nor 
pore white walls are Inviting, the former tend to 
fatigue, the latter glare and ttrv the eye Neutral gray 
as a hose color is reatful to our eyes, while bright mul- 
Uple color effects are exciting. (8) Fine detail work 
does not demand brilliant illumination, a soft velvety 
light of moderate Intomlty will prove fkr more sstis- 
factory In order to prevent eye fktigne For extremely 
fine (lotall work optical appliances should be made use 
of la order to magnify the Images of soefa bbjseti m 
the rettaa, lUnmlnatloa alone wlU not saOosv 


7 V/£jR£ appean to be a good deal of doubt and mnumfcjritofiding 
in Ihe mtnd of tnrenfon at to jutt what grourkf u cootred bp a dettgn 
patent At the tame Ume U ii nof altogether clear to the retatl mer- 
chant juti what pfotecUon he hat agamtt penaltiei for umnlenhnrM/ and 
uni^oDung irtfringemenl of a design patent It u to clartfp this matter that 
We hove atifed Mr Anderton to prepare ihe article that appean on thu 
page SVe bebepe he makes it entirely clear that a design patent u on 
substanitallp the same fooling as a patent of the more usual vanetp, while 
at the tame lime ihe irmocenl (hirJ party to an infringement it amply 
protected — The Editor 
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Recent Discovery in Greek Lsndg 

A Sketch of the Principal Excavations and Discoveries of the Last Fifty YeaM 


P KOFKSSORF H MARHIiALU of lUrkbeck OollegOf 
Uiiidtin, liiiH mtntly fdvpii um u work of little more 
tliun nm* liumirf'd wJilth uD) uoUoiibtedly a|^>eal 

\u I Up Korwral r**(i(lt*r Nfnirly ewryooe wants to know 
HoinuthliiK of tlic proKretM of iHwovery In Ureeee and 
Greek In lids, nml tliniUKk the wurtetgr of the Cnmbrtdfle 
University l*rmt wi have lieen enabled to use some of 
tho pictures from l*ror«*tQ4or Murshull s book 
The explorations Klnco IfiTO, In dironohtcloil orderi 
naturnlly full Into woll-de- 
flnetl Keiticraphloul nronps. 

The llr»t ftroup, Northern 
Greece, bcRlmt in 1871 ami 
Inclades the quarter of 
Atliens near the DIplon Rate 
TiHsie excavations were car 
ried f»ti f<ir twenty >earH 
Tito reinulns belonic to the 
later prehistoric period, or 
about 1000-700 D O In 
1877-4 tlie world whs startled 
l>ecause of the strlklna bean 
ty of the finds at TuniiRni, 
where an anrlvnllett kctIoh 
of term-cotta statuettes was 
found, for t he naost pii rt 
women In their plctunwiivo 
costumes. Hyslemutlc exca 
vutlons of the tombs showed 
tliut the Kraves were of sev- 
eral fiiriiiH Roinetlmes risk 
hewn, KoiaetlnieH ImllL up of 
Htoue slabs the dead 
frequently burled In saroopb 
urI. in which tlm (iRurlnm 
were found with other oIh 
J ects. Home of tlio stiitu 
ettes were archaic, but tlm 
hulk are of the fourth een 
tury n C In 1875 we have 
exeovatlons nt rkslonn, and 
In 1882 llie Delphi sanctuary 
in the Dortliem jmrt of 
Greece both devoted to orn 
cles. From 1880 to ISSfl, Dr 
Henry Si^hlleinuiin carrUHl nii 
excnvatlcins at Orclmmenos, 
and dlscovcretl In the hitter 
your a reiuiirknble beeldve 
tomb Hetween 1S82 and 
1887 tlie Greek ArchaHiloRtciil 
Society completely clenreil 
the temple site at EUdsIh, 
tl»e sfrent center of the inys- 
terlc*s of l>emetor and Per- 
MiilHUie Thtw exciivutlonii 
have Kiwn us some < xtreme- 
1y vnlunlde n mains A 
sum tuory omcle of minor 
Imimrtnm'e was that of Am 
phlarnos which lies among 
hills near Ohumw, it was ex 
(iivnted lietween 1884 and 
1887 Part of tlie temple 
ptun. u long cnlonniide In 
which imtlrnts probably sleid 
when awalUng the ilream- 
rcvelutlons, and n small 
theater were uncovered 
Some of tho most impor- 
tant excavations ever made 
on the mainland of Qrooce 
were those of 1884 upon tho 
Acrop(>llH of Athens. Tlie 
excavations were liegnu at 
the Propyhiea and continued 
round tho Acropolis, result- 
ing In the discovery of a 
vory early *Telamdc” wall 
To the south of the Brcch 
ihcnm the mmalns of nn 
early slxth-centnry temple, 
tho “nokatompedon," or 
temple one hundred feet In 
length, came to light Very 
luiportont sculptures In soft 
stone belonging to this early 
temple were found, tbesa 
were originally colmd, m 
device which would go tfir 


t4i conceal defects in the stona. Another sanctunxy 
site was oxcHvuted on a direO'peaked mountain of 
Bceotla nt Ptolfis In I885-a Inscriptions throw light 
on the worsliip <if Apollo Ptofos. The temple bad the 
right of asylum, and tliere was also an oracle at- 
tached tc» It 

In Ihcotlo, four miles to the west of Thebea, the 
toiuple of tlie Kuheirl was ngeavateil liy the Germans 
In 1887-8 The temple, tlmogh sevierRl times wwi- 


strocteOt was in exlntence from eariy Greek to Bomon 
tluiea. It is of peculiar otructure, having fbur Internal 
dlvlsiooii Instead of the normal threes The Kobeiri 
seem to have been deltlea of a anbterranean character, 
half gobllno, whose worship fiouriabed In the Island of 
Baniothrace us well os In Borotla. At Thebea they ore 
found In tbe relationship of father and mmt as may be 
Judged from tbe objects excavated frmu tbe temple. 
T))e potsherds frequently show grotesque scenes and 
parodies, wblte several votive 
objects^ such as bells, wheels, 
figures of bulls, and terra- 
cotta models of tops, aie In- 
scribed with dedlcatUms to 
tbe two (Mtles. 

The most famous ororie of 
Greece was at Delphi, situ- 
ated amid rugged mountain 
scenery In Pbokis. Various 
preliminary excavations were 
carried out In 1840^ 1808-]. 
1880-7, but the main excava- 
tions were conducted by tbe 
( r^h School under M. Ho- 
moUe from 1802 to 1908. We 
first eubw tbe sacred pre- 
dnet at the sontheastern 
corner of tbe sacred way 
ITere on cither side were the 
various offerings made by 
the different states, such as 
the broDie bull dedicated by 
the Onreyneons, and the 88 
bronie statues erected by 
the Spartans In commemo- 
ration of their victory at 
JWgteqiotaml Next come tbe 
various “treasuries,** small 
shrines dedicated by tlw va- 
rious dtles of the Greek 
world Most of these treas- 
uries are situated near the 
bend of the sacred way to- 
ward tlie north 
Strabo attributes the great- 
ness of Delphi to these treas- 
uries '*wlilch pecqiles and 
kings founded, and Into 
which they placed their ded- 
icated wealth, and the works 
of the greatest artists.** True 
to this description, the treas- 
ure houBee have famished 
some Interesting sculptures. 
That of the Slkyonlans, 
built about 680 R 0^ has a 
score of metopes, the sub- 
jects of wliich are Identified 
by Inscriptions— -Buroim car- 
ried off by the bull, Helto on 
the ram, tho hunt of the 
KHlydontan boar, etc The 
roost striking aeries Js, how- 
ever, that furnished by the 
treasury of the Kntdlans, 
built about 610 B 0., the 
facf^de of which, as restored 
In the Museum of Delphi, Is 
shown on p 37 The frtese 
represents on the left an as- 
sembly of tbe gods, on tbe 
right a combat between tbe 
nomertc heroes and Ahisas 
on the Trojan side and Me- 
neloos and Meryon on the 
Oreric side. They are fight- 
ing over tbe body of Rmdmr- 
bos. In tbe pediment or tri- 
angular gable Is a group 
rflfmmutlng tbe legendaiy 
struggle of Apollo and Hera- 
klee tor the D^xfiitan tripod. 
The foreground In tbe Illus- 
tration is occupied by the 
colossal figure of a seated 
jpbliut; protmUy as offbrlng 
of tbe Noxlaiis made in tbs 
first half of the sixth cen- 
tury, B. a It origlaany 
stood on a coluani omBh ed 
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tiM cwtaUdnf wtU of the tempte of Apollo, The re* 
of this 


Biatiii of tbli fMoone temide of Apollo, in which the 
gSLVt the iDQtlred oractea of the god, are ecantj, 
Ibr it was much rifled for building material In the 
lOddle Afoa 

BxcaTattoiui were made in 1807-100n at Thcnnoa, in 
1890 at Megani, In ISOt at iBglna and 1007-8 ut Bhlt- 
eona 

Bavlnfl now llnlabed with Northern Greece, we come 
to the long llet of explnratlona In the FelnponneMoa 
The work of the greateat Interest ts nndoabtcdly that 
at Ifyoenie (18T4-6) and Olympia (1875-8) Tlte center 
of Ifyceiuian dTlllnHon noems clearly to ha\e been 
Myoewe, famed In the Homeric poems as the home of 
Agamemnon, who led the great exiioUillon agaloit Troy, 
and famedf too, for Its 
wealth In gold, Myeexue la 
situated on Mile which rise 
from the Arglve Plain, some 
nine miles from tbe sea. It 
conalsU of two dlsUnct parts 
—a high town, or acropolis;, 
and a lower town, TTie aoro|;>- 
olts, which Is tbe older part 
of the dty, was first exca- 
vated by Dr Sdillematm in 
ISTfl. Bmieath the acropoIU 
to the west and aonthwest 
lies the lower dty of Myce- 
nie. Mere an area of some 
1000 hy 275 yards was en- 
dosed within walla The 
most Important remains of 
this dty are the ‘‘beehive” 
tombs^ two of wblch have 
be^ foond within the walls 
of the lower town, five out- 
side. 

Olynmla was the great 
center of Greek athletic life 
In BtUs In tbe Peloponnese, a 
site famous for many rea- 
sons, but perhaps not least 
as Bandying the theme of 
many of Pindar's most ma- 
jestic odea. Tim sacred pro- 
duct, or Altis, which Ilea In 
a broad plain between the 
rivers Oladeiia and Alpheus, 
was excavated by the Ger- 
man Govemmeut between 
1876 and 1881, althongh the 
Temple of SSeus had pr^ 
vlou^ been explored tw a 
French expedition in 1829. 

Other excavations wore 
carried on from 1880 to 1000 
in chronological order, as 
fbllowa Tegea, Bptdanroe, 
mryna, Ifantlma. Lykosura, 

Vaphlo, Megalopulls, Argos. 

Corinth and Sparta. Tbe 
author describes each site 
and what was found there in 
detail The most interesting 
dtscorerica, perhaps. In this 
list were tboee at Argos, 

1802, carried ont by the 
American School and tbe 
older excavations of Tltyns, 
ao fhmoua In Homeric 
peems 

We find that very impmv 
tant light has been thrown 
on andent Oorinth by the 
American excavations begun 
In 1800 by their school at 
Athens, and continued In 
succeeding years. Perhapa 
tbe moot interesting dlscov^ 
ery Is that of the famous fountain of Petrene, which an 
ancient traveler, Pausaiilas, in the second century, after 
Ohrist, described. In 1808 the facade of this Shing 
was discovered, and the dlfTerent stages of lu building 
can ba traced from tbe first fdmple grottoes, with cross 
walls to snpport the roof, to the elatHiratefy veuecred 
facade of Bomaa times, which has In front of the 
grottoes ardies decorated with l>oric and Ionic half- 
Cohmins, 

lAavIng the mainland our author deals with the dis- 
coveries of extraordinary Interest made in tbe lshlnd^ 
partienilBri^ MoSk Meloa, Crete, and C^ypnls. He deals 
also with the dlaomrtries in Asia Minor at Ephesus, 
Troy, Parganoo, Prieim. Miletus and 8ardea as well 
tplaosB in fllyria and Egypt, sodi as fltdon. NaukraUs 
Tha axoavatioiui of Troy by Dra, 


Bohliemann and Dfinifcld are too wril known to do 
more than refer to The excavations at Pergamon are 
less well known. ThlH ilty has been coTnsmred In Its 
general situation with l«.illnlnirgh The acropolis, which 
rises nearly a thonsnnd reel, correspnndN to Kdlnburgli 
Castle, tlie HellenlMih tfmii at Its foot to the Metllae\al 
part of Uio Soottlsli oai>ltal, and the Koman city nu the 
outskirts Kdlnburgli New Town The exwvutlon of 
the aer<»iHiUH was bc^un hy the Genuons In 1878, and 
the first Hiid nitMt striking discovery wns that of the 
sculptured slabs of the Great Altar of Keus Anuthor 
structure belonging to this <4ty, the theater, presents 
a reinurkahla apiieurniu^ when viewed from ubo\e, and 
Is a gootl Instance of Uu way tn which the Greeks tisik 
advantage <if u natural Hio|ie fur theater conatnicthm 





Naxian sphinx, and nstiwed facade ef ths Kiddiaa treasury at Delphi 


TIh! location of the \urloas sites will be readily found 
from tlie excellent map which accompanies Prof Mar- 
shAll’s book He arranges bis facts as to dlscoverlen In 
cliapters dealing with the great perlwls— the earlier 
prehistoric, the later prohlsti^c, the earlier historic and 
the later hlsturic period There are also chapters on 
temple rites, and hobic isolated discoveries. There is 
also a select Idbllogrophy which covers the ground 
admirably and a chronological list of excavations which 
we bare used us a guide fOr our all too brlfsf notice, 
usliig It to hurk back to Prat MarahaH's text Tim 
book gives lu condensed form what the average reader 
wants to know with all the unnecessary details dim- 
tnated. Other bm^s ou archsMdogy so admirably 

abridged In the treatment of Interminable 

tUlt would be very welwimo, 


The Strength of Papers 

I N a new puldicatlon of the Dnreaii of Standards, 
Techuohuetcul Pajnr No 1W, enlltlcd, “A Prelimin- 
ary Study of Tearing liwtrunients— Tearing Test 
Methods for Paper Testing ’ a study Is luutle of the 
relative effect of dlffirent sIw'h uf lost Humpies nil the 
tearing Htrmiglh of i>ni>er Data are pn-acnteil to show 
lluit the larger the lost suinpIOM ilm groiiier are tlm 
MilueH of ti-arlng strength Tin. re Is also takra up u 
study of two IMS'S of tearing liiHtruiiiputs on Iho 
miirWol Tlio dogns* of ncourucy of each Instruiiumt Is 
determlneil, and tho eirors «n* plottinl In the form of 
curM's. In the com lUMlons, the gtsKl and Imd qualities 
of these fiiKtruiiRnts are dlMUKsiMl at leiigtli 
ThlH publhiitlon is now ready for distribution and 
iin>nnn Inten^Unl may ob- 
tain a copy by addrestflng a 
nipK'Ht to the lluretiu of 
StandimlH until tho free 

Ht«H.k Is ixhtitiHied. 

The Mount Everest 
Reconnaiflsance 

iFklClAL ncfiMinis hiivo 
conic t li rough of the 
JulyAiigiiHl ui ttvltlcs of Iho 
ntlenllHU Invi^stlng Natures 
iiitglithn^t forlrtKH In the 
Inqs* <if taking II bv escu- 
lade A numtli whs s|tent In 
trying tlie northern and 
woNlem npproachcH unly to 
end in the conThtlnn that 
both facos prewsit insuiier- 
able dillhultles to un\ mate- 
rial advance Tlic soiitli sldo 
also pn-Honted only uncllmb 
able prciiplceH, imd the ro- 
iiuilntng hopes centered on 
the east and northeast faces. 
Breaking camp at Tlngrl, 
tho udM-ntiinrs had In 
cnHwlng a sinir frmn (‘lihoe- 
buk ti> Uebii, a iiiiignlftcent 
vhw of the non hem face of 
Kvorest ahmiMt emlnled by 
gn»iit bands of perpendU-u- 
lar black rook that hpchm ab- 
Holuleiy unmnlahle Preiw- 
ing forward Siam fine scen- 
ery was ofiened up wlflt a 
batkgn>und t if gliirtuted 
peaks 22,000 to 24,000 feet 
high Two uiHea down tbe 
Anm valley one of Kver- 
ewi s big glacier streams 
WHH *'ncoimier»'d Here, im 
nn ohl river ternice, tlie new 
Imae camp was ifitthed at 
more than 12,000 feet 0»l 
Howard Bury gives piquant 
tliumif-nall skett la>s of a 
neighboring high level valley 
with 14 loki-K varying from 
black-green to turquoise 
blue, the gntund was rar- 
pet(*d wl I h many varieties 
<if gentians, with embossed 
designs In riuKbHlendrons 
and deej>-clapet niectmopses. 
On August 2nd Messrs. 
Bulbs k and Mallory started 
to explnn» the eastern up- 
pmathes, up to lids time 
ph<»tographl« survu) n and 
maim had lieen made cover- 
ing more than 0000 squaro 
miles of now coimir> Tho 
exidorers wen* striking for 
a viilloy that up|»in*ntl\ leil 
direct b» Fverwt they pnastHl prositcrnus villages and 
uionuHteries that scanned n mujimtlc punommu from 
I^inginula (18,000 feet) Four thousand feci beb>w 
them lay ttiroe giant glaciers, one of whb li came from 
Kveresf Tkwcejtcllng, they pushed forward In (he face 
of great difficulties . ascending ugnln, tluj found them- 
selves <tn a apiir Immediately opposite M* K\orost the 
flir filled with the thimtbr of falling bx* hh huge niasseA 
broke away from the Huspcvidefl glatlerH and plungeil 
Into the Kungshung glacier below The climbers were 
Httemrding to dlH*v»ver Into whith of two valloiH iht 
glaciers came down As tn the main Issue the disap- 
pointing eiAiInrimi was retiihed that the eastern face 
of KTOfest afforiled no possible nn*ans of reaching tbe 
summit The return >iuniey, liy another route, led 
across tbe Field of Marigolds, opp^te Mokaln peaks. 
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A Garbage Crisis 

Must We Solve Anew the Probleth of the Disposition of Domestic Wastes? 

By Harry A. Mount 


O n, for ft Mnfipft of the flarbago Can! For ftjrty 
yetirH enxhuHrH Jn UiIh country huve been leading 
ccrliiln imlUHirlcH find onr muni ct pul ttlen townnl a 
PnnnlNtMl l«und, uhtrc gurliuge mid slmllur nmterlulN 
would i*euHc to lie merely thut muHt N* dlH|Mi«ed 

of Ht liiTM exiieiiMe, but would bo iimdc to >leld %ulu 
iiblt pmdmtH whlth would jmy for their dlHpoMil, or 
might e\Ln flliow u buluncc on the pnitit Hide of the 
U‘tlK(»r 

Now It iipiiearn Unit wlmt wo thought wns the Prom- 
1se«l Ijuid Just iihtMid wuh pt^huiift only n 
iidrngt for an oooiionih condition htiH 
iirlwMi uhlHi iijiparently ninkOH the plan 
liii|HWHlbh of imcceHH und ull of the prtig 
of neurl> n half a tvntnry along UiIm 
line niu> lie wli>ed out Where Ih the 
iiiHii, or whero la tho Idnn, Hint cun m\9 
the $7,5U0,tMiU liivfwted In gurbuge redut 
lloii pluntM atlll operating, whhh einliody 
the liHHt timuglit American englneera 
could offer to thndc confronted with a 
pnihlein of garlHige dtH|KmulT 
In brief, the prow^nt-ilny ftyatein of gar 
Imge reduction (the onl> pyHtoin which 
neekH to turn to iH^onoinUal uw* tlie cou> 

Htltuenta of garbage) Ih founded on the 
thought thut Konie of ttie conteiitH of 
gurltage are valuable DcHtroy this value 
und the wlaile a) stem fullB. That In 
what littH hiipiwned. 

Garbage ought to be regarded aa a 
liability and not an aHuct Tlic proldem 
prinmrily !■ to be rid of the garbage tiH 
cheaply hm pomlhle In an luofft naive man 
ner Norraully the reduttUm pnicew meeU 
these requIreiiieiilH perfwilv, and, as well, 
sulvugea the useful material present 
The principal niuterlal salviigwible from 
garbage In greinw l-or the ten ^ears prior to tlie 
war this grease found n ready market among noap 
and candle mukers Thi \alue of giirlHige grease 
reached u iieak during tlie War and It Hcenied as If 
the suwess of the mlieiue was certain Itut alnco 
the signing of the armistice this country has been 
Doodod with mtllluns of jiouikIh of oils from the Orient, 
and tallow from South Amcrhn, produced In tliese 
rfHiiitrles ao cheaply that c<iiinietltlon with tliein Is 
ImposMlhle Tlu-se produds Iui\c the additional ad 
vantage that they nre cleaner than garlwge grease 
and therefore do not have bo so tlmr 
ciughly processed b) the soup or nindle 
maker Tlie Houth Ainerlciin tallow *u|>- 
pllos nindle mukirs with ii llrst-rale 
prodmt at a minimum of cost and the 
SOAP maker has Ids choice of socli Ori- 
ental pnaluctB ns soy bean oil non-odllde 
fish oils, and w*Hd grease Thi*se come 
chiefly from China, Jaiwii, Korea, Man- 
churia, and India 

In the ten jcnirs from 1005 to 11)14, In- 
clUHlve, gHrlmge reduction pliintH had no 
dlttlcutty In disposing of their garbugo 
grease at an a\irnge price of n 

INjund imrlng the war, two or three 
times that much n>uld lie had and tlie 
demand gn ntly ex**e«Mlcd the snpply 
Now the iK'st price ohtninnhie Is from 
l^c to Jc a iMjund (dependent on quality 
nml dlHtan*‘e it must bo huulwl), and 
there Is little or no market at any price 
This fact, coupled with otlier unfftvomUle 
clrcuiuMtHiices, has made It Imiswslble to 
operate a gnrlmgt* reduction plant ex<*ei»l 
at a large hnw. This means that all of 
the privately owned plants which lui\e 
not already shut down will soon have to 
do so, and sooner or lutor the maalci{>al 
plants must follow their example 
The tragedy Is nut so much In the money loss In- 
volved as In tlie fact that tlie state of tho art will be 
set back a good forty years. There is no other inetlKid 
of garbage disposal which hns been widely accepted 
os satisfactory 

It Is true that there are metlioda of garbage dlqMwal 
now In use which are much more widely used than 
redncUon. but thcae are admittedly makeshift methods 
or of doubtful economic value 
It Is true, also, that there Is a great dlvmlty of 


oplnbin as to wlh»Llu*r redmtlou Is tlie best method of 
giulwgi* dlsfHmal Hut the Idea has lieen steadily gain- 
ing ground In ilw lamt few yean and wrlth improvement 
In iiiui idm^ and iiieihfMiK it has shown stendlly better 
nwultH The B^stLin ns It U usually carried out con- 
hIhU In "digesting* the garlmge liy steam co<iklng un- 
der presKure In large tanks. This hreakH down the 
luntorlalH m that tlie grease cun be extracted The 
solids which remain arc partittll) dehydrated and sold 
us * tankage * for use as fertiliser 



Top view of garfoago digusters 


Tlie optimism with which the process wns generally 
n*ganle(l may lie surmised fnmi the following para 
graph from n bulletin Issued In 1019 by the Deimrt- 
ment of Agriculture 

**8everal Imisirtant sources of recoverable fats und 
oils are still o\erlook«l in this country One of the 
promlNlng of these Is city garbage 8<mie Idea of the 
total amount of grease thut might tie recovered from 
our domestic wastes may be galnnl from the actual 
yield of 4,900,000 |N»UQdR from the reiluctlon plant 
operated liy the city of Chicago Armour & ComiHiny 



The digesters aa they appear flron below 


contracted to bu3 this quantity of grease from the dty 
at a price of 11^7 cents a pound in 1918 and the 
Kmery Candle Co. pajs 13J1 cents a pound for a sim- 
ilar grease obtained from Wosblogton garbage. It has 
been stated b3 un auttiorlty on tlie subject of garbage 
disposal that 80,000.000 poundo. over $^000,000 worth 
of greaoe, which could he converted into 4,400^000 
isiunds of nitroglycerine and almost 40,000 twetve-onnee 
cakes of soap, goes to waste lo 94 hours In oar largo 
rities alona If thia garbage from a oombliied popu* 
lation of 0,000,000 wore prop^ utlUaed, we would prt, 


in addition to the grease. 00,000 tons of fertiliser, suf- 
flilent to grow a S,()00,000 bushel wheat crop.*' 

W J Hprlnghorn, a notnl authority on garbage dl»> 
posal, estimates that under normally favorable oondl- 
tlons. tlie reduction H)steni might be expanded to eco- 
nomically cure for the garbage from all American rides 
of more than 100,000 popnlutlon. V rom tliese there 
could be rwo\ered yearly nhout 110,(X)0,000 pounds of 
grease and 205300 tons of ferltitxer. the combined value 
of which would be nearly $11,000,000 The railroads 
would receive nearly $2,000,000 fur haul- 
ing the grease and fertiliser ami another 
$725,000 for freiglit on coal and other 
supiilles needed by tlw plants. 

As a matter of fact, during the war 
even better remits than these were ob- 
tained from onr imny caiitonmenta The 
Hltuatlon wus most favumhle, liere, how- 
ever, betntuse the seiuimtlon, cnllecthm, 
etc , of the garbage could be most closely 
controlled. In spite of the fact that wher- 
ever H good dumping iduce (*ould be found 
(as H large body of water) no attempt 
was made at reiluctlon, the sale of the 
<‘amp wRHtPH developed a nwenue of more 
than $1,000,000 (1 year 
At this writing twenty four large gar- 
bage reduction plants are still In opera- 
tion In this country, many others having 
shut down Of tlicse plants, fourteen are 
owned by inunlripulltles, ns follows Olit- 
caipi, PliUadriiihln, develand, Indianapo- 
lis, Washington, Itochester, Culumbus, 
Hyracuse, l>ii>ton, Bridgeport, New Bed- 
ford. Wilmington, l>eU. Reading and 
Schenectiidy Tho rcnmlnlng ten are 
oiN^rutml us private enten'rises and dis- 
pose of tlic garlHiKe of one or more dtles 
each on a (vmtruct Iwsls. 

In Iddltion to these, nniiianiiis plants have riost>d 
down ull over tlie country A great plant on Btaten 
Island, constructed by private enterprise at a cost of 
mure than $8,000, <X)0, to dlsimsc of tlie garbage from 
Ni^w York fily, has recently been aold us Jnnk for 
$225,000 Tlie Immediate pnistiect is most uninviting 
Whut iH to 1)0 done? Cities must continue to dispose 
of their garbage in as nearly us possible an Inofremlve 
manner regardless of the iiiertu of the mveml gyatems 
of dlsiMisal or tlie eooiioiiih situation 

It would seem at first thought that great 
hog farms might solve the garbage prob- 
lem for large rities. It Is pretty generally 
a practise among smaller American clttea 
to feed the garbage to hogs. Itndolph Iler- 
rlng, n New York engineer, who has been 
the most prolific writer on the subject of 
garbage dlsiKwal, has this to suy of hog 
foetllng In a book Just off the press 
"The metlKSl of disposal by fee<ltng to 
bogs has spread to many dtles. With 
pork at present prices, garbage will pro- 
duce from $7 to 1^ in value per ton TUw 
for coinmuntttes where the garhage can bo 
prtqierly collected and cnntrolled, no other 
metlmd allows equally high retunm** 

It ought to Iw noted tlwt tlie last quali- 
fying senieuce HlTmwt always limits the 
usefulness of hog feeding to small clttea 
because it la Impossible to control and col 
lect pro|ierly the garbage In large dtlee, 
or at least because only part of sui b gar- 
bage is useful for hog feeding Furtber- 
more, it bas been pretty definitely proven 
that iMrbage Is not the best food for boga 
under any circumstances and that garbage- 
fed bogs are partlcnlarly susceptible, be- 
cause of lowered vitality, to cbolera and 
other diseases. This lutroducss Into the business of 
hog feeding a gambling element that Increases as the 
rise of the herd and tbe slKe of the city furnishing the 
garbage Increases. In spite of these facts several large 
ritleg DOW teed tbsir garbage to hogs, noUbly Altauiy, 
Denvfw, New Haven, Provldem^ SprlngfieUI, Maas,, and 
Worcester Many other dtles foed to ho0i only tbs 
choice parts of Va» garbage, such as la secured from 
tiotels and restaurants, and dhqxise of tbs reamlndsr in 
some other way 

About tbe only other metbodi of gartMfs dl^gmi an 
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New timinie disk for airplane motom, B and C are the thambnerew and flange 
by means of which it is attached and operated 


to doiop the waste into some large body 
of water, tbrow it ob a dump, bniy it, nnd 
bum it New Tork City now utlUieH the 
Itrat of tIUHMi methods and hauls Its gar* 

Imge tf> sen and dumps It But Inlund 
dtiea usnalty have to choose some other 
method, and even New York finds the 
TiiottKMl of dumping at sen not entirely mtt 
Isfactory, since the barges mnst git on n 
long nnd exiwnslw cNvun voyage or the 
dt>*s chickens will come iHune to rotwt In 
the form of garbage-strewn benches. As h 
matter q| fact, on wane of the tsviin 
fnmt nanr the hlg city the \oluii»e of 
tidally deposited garbage is right now a 
serious problem 

In some cases the garUige Is plouod un 
der in fields un fertiliser Hnt the Inline- 
dlnte value of garbage ns fertlltxer Is fur 
lielow what a chemical uniilyHls might In 
dIrate because nuist of the plant food 
present Is not Immcdintely a\a11ahle us 
such It must first go through u Jong 
proet^ of decay And then If the gar 
Istge contains nmeh grease, this inn> clog 
up the pores of the no]] with the effect of ntojudag tl»e 
free clrculutlon of air nnd water, and thus the gurluige 
may even beeomo a detiiinent to the soli 

Indnemtkin In one of tlie <ddest methods of garbage 
dlspcmnl, and in many resissis one of the most promis- 
ing This hypothetical new Moses of the Garbage Can 
might wall take a lesson ftxmi the Moses of old, for It 
Is recorded that during the exodus fmm Kgypt Moses 
ordered that nil offensive nnd unrlenn waste be taken 
outside the camp and bnmcil 

Moses, iKiwever, would have wondered at the modern 
Incinerating plants which not only provide a sitnllnry 
method of garbage dlsiwwal hut by Inirnlng the garbage 
under hollers develop energy In excess of the needs of 
the plant The amount of energy available Ik not great 
because most of the steam thus generated must he uscst 
to dry the gurlmge before It enn bo burned However, 
Mteam frnrn such a plant operates a pumping plant for 
the city of Milwaukee, and the < tty of Savannah pumps 
part of Its water supply in this manner There Is at 
least one small installation where this excess steam is 
turned Info electric energy 

The chief difficulty with incinerailon Is tliat the fumes 
from the tromlng garbiiKe are likely to create a public 
iinlsanea The city of Now Bedford, Moss., recently had 
an experience of this sort New Bedford until recently 
disposed of Us garbage by nsluctlon, but when the plant 
b^n losing large same of money, an attempt was made 
Ui economise by Installing n dryer so that garbage could 
be burned under Uie digester Unk boilers The funuM 
Inspired such a protest from dllxens that the plan wan 
iiulckly ubniidonod 

Incinerating furnaces for the puriMise of disposing of 
garbage with no Ides of deriving tlierefrom any useful 
product or energy have been highly iierfocted They 
consist usually of a coal fire beneath a grate on which 
the garbage is spread to dry, flie drle«J material finally 
being fed Into tlw fire and humcxl 

To the potential Moses of the garbage can the writer 
has these suggeMthms ns to methods of attacking the 
prolilem of econtimlcul garbage dUposu! 

1 Kind some new use for gnrlaige grease so that 
there will be a steady market for this product 

2 Find a method of overcoming the ftinieM from burn- 
ing garlioge so that the excess calorific >alue of garbage 
might l»e turned Into useful energy with 
<mt creating a nulsiim*e 

8. And, falling In these, find a way to 
convince a most Hkefrtlcul world that any 
method of gnrItHgc disposal not jet tried 
Is worth trying. 

Aerofdl Data 

A BBCBNT paper of the National Ad 
vUau'y ConjmJttcP for Aenmantica, 

•‘The Minimum Induced Drag of Aero 
by Max M Munk, helps to explain 
the phenomettoa of flight It cfAtidns 
some theorems concerning the arrange- 
ment of alrplune wings wlilch are of cim- 
slderable praotlcnl Interest. In portlcu 
lar, It shows the theoretical reasons for 
the decrease of drag which acpompanles 
aU Incmasa in the aspect ratio or lateral 
extensloli of n wing The efficiency t>f a 
given arrangeinent of wings may be cal- 
entatod from the formula in this paper. 

A capf of this paper, which may be or^ 
dtred u Beport No, 121, may be obtained 
upon cMpiefit from the Natkwal Advisory 
Cbmmlttea for Aeranautica. 


New Timlnfl Disk Reduces a Day’s Work 
into a Few Minutes 

O BVIATING the iviuo\ul and replacement pro- 
IMiierM radiator sliolls nnd r»dliitt>rs, the lalmr- 
snvlng feature of u new timing disk designed and built 
by the engineering depiirtiiunt of the tnited KtateH Air 
Hervh-e ut P<ml KIjing Held Fort 8111, Oklahoma mer- 
its Immcdlute re<‘ognltliin iind widespread ixipnlurltv 
Specifinilly the Instrument was tn\ent(Hl for use on 
lJhcrt\ nuitnrs, Imt hr slight roodlfientbmn H Is iidapt 
able on iilnilitDc englnt4< of any design The spindle of 
tills disk lA provided with tniiers and un expiinslon fea- 
ture, adjust able to fit Into the hub of all Lflierty motors. 

The expansion <»f the spindle Is isissllite hj thiinib 
screws. 1* rw'dom to r* \ohe around tlie spindle Is per 
mlttcd the disk fiself until the fltingi is wn^wetl up 
jamming the disk against the back llnngi* width Is stu 
tlonary on the spindle Pointers are adjusted 4"i dt*greefl 
apart, Indleatlng the center line of piston tni\e! Wash- 
ers nnd nuts secure the Indicator Into ismltlon Verlleu! 
position for I he Indlratnr Is Insured bj a tiendubiui rod 
For the sake of ctmvxmlence, the Indhutor Is tut Intti 
three seeUons and tin ends are thrtmdetl so thc*Ho 'tv ill 
St rew Into another It can Ite iiMsembliHl In tlat nlwcmce 
of wrenclies or tools. The disk Is fmirkc^d c^ery I JO 
deKn!4*s, the notation being the point of t<»p dead renter, 
the crank sliaft having three tlm»ws of IJO degrees 
Valve and Ignition timing U rliecked by c'allhruted dt^ 
green on each side pf these 120-degroe iniirks. 

Instructtnna from the Air Her^iev Include specific 
dlrpcthma for using this f lining disk The tali <*f the 
ship U raised mit an almolute re<iulrc*raent, but ime glv 
Ing the pendulum of tlio Instrument full nctbin The 
sidndle Is shoved Into tlie hole of the prr»peller huh rlie 
adjustable screw being turned until a tight fit Is Insureil 
Forthwith the thumbscrew Is relieved and the flange Is 
wreaefl back, tlierehy iiemilttlng tlie disk to oJrcuuneat 
the tgilndle Tlie rem»\iil of at least one simiji plug 
from ouch c\ Under fmtlltntes turning of the pnairiler 
The top d«nd center of a cylinder s«j, Vo 0 1» then 
dlHiNiveriHl by inserting a fjencU or scale Into the siwrk 
plug hole and turning the proiieller until tlie piston by 
upuard stroke totichra the laaatl or scale and causes It 
to ride up tkmtlnuc to turn the engine over sloaly 
until th« piston, an dlreetcd by pom 11 or soile stoiM 


nio\tng upwanl and Is about to start 
dounward'-murking this |s>int on (he iieii- 
cit Approximate top deud center is thun 
vouchsafed 

Ttie pnitH^llir Is now turned over In n 
forward direction until the fiemll or acala 
1ms iuumhI down so limt the murk Is e\efi 
with the (op edge of the bob, using the 
(tendl In marking the dWk In line with 
<mc of the |K)inters. The engine U gl\ea a 
luukvvord iiHdton until tin isncll ban 
11IOV4N1 up and down until the murk Is 
ugnin I MU with the spiirk plug hide tlw 
rtlsk Is tng umrkc>d In line with the iMiliiter 
A pair of dividers alii nrinil the (sdnt 
iMivveen till two iKmdl murks tm the disk 
^uih (Hilnt d*mtti*H the exaef dwol <*i*ntpr 
of Niis 1 nnd fi i ranks, the pmts Her tveing 
turniMl until the pdnt Just dlscovcriHl Is 
under the rigid iHiInu r Ulthout tisolng 
tliepnusnor thi I1nngt> Is liMwt-nml ns well 
as tiuindiM revvs, and the disk Is turned by 
liiind imrll <mc of the iJtMk'gree marks 
I'll! n( Ides with tlu imlnter Kcrew down 
th« fliingi* amt thuiiilwin ws nnd aitual 
oi)erallon Is Jn order Siihscquentlj all llie knowledge 
oKsimtlHl In timing the motor Is that of recognising 
when the va1\<^ o|s»n and close with reference to top 
and lN)ttmM ih^nd center Onev* having timed the imdor, 
(he disk is subjts-t to reini»\u1 hj hsmenlng the expan- 
sion sen w and extnu ting the spindle from the pro|M*11er 
hub. hornier designs of timing disks Invfdved a day's 
hiUir, w herons tlie nsi*nt Invention aecoinpltshra an 
equid tusk within n few mlntit<*s. 

Elevator Interlodui 

I N conneetbm with the safety work of the Bureau of 
KtundiirdH, a siirvov has l)een tiiadL of many elevslors 
loi^ted In mweral largo dtles with an bleu of anulyxing 
ehvator ueeldimt HtallHtlcN ns lioarlng iiism the use of 
siifi ty Interlocks. It has t)een Kboun that 73.8 per cent 
of all fatal iiecblenls In etmne^tlon with elevators which 
have doors to the shafts (‘oitUI Is^ dlmlnatOfl hj the use 
of well dinitgmsl Interlocks Tlie n^tstrl Ims boon pre- 
lum d In the fonu of TedinoloUi Paiier No Jrtil of tlie 
Bureau of Staniliirds, A\ ashlnglon 1> f 

How Sensitive Is Dynamite? 

M ining couI- UaxardouB ocrujtatlon that it Is — In- 
volves (lie use of exphmives In liiimeilng for the 
Winters fml supply hni|m*ntlv a cartridge of explo- 
sive lM*c«mies lodgisl In a drill hole nnd In fonlng tlie 
charge of nliroglvtvrln orotlur form of dvDnmlto to the 
hiiM of Hu oisnlng niinmlng nmj Is resorted to an 
( xlgcm V that Is likely to n^siilt In pniimtnn cimibus- 
tlon iinh>ss the frldlonul ri>Hlsliin<‘C of the particular 
explosive is known Siidi ndvanfx^ knowhulge inu> now 
Is. leMirtiilncd hv (‘onHiillln». a iniiLhlne designed by tla* 
I nltisl States Bureau of Mines anil udajiteil for use at 
Its c\t»lostve t\|s»rlnM*nt stiillon ni*ar BruetUon Pa. 

A hIhk a iM^mluluiii and nn anvil an the thnn* emen- 
tbil fsirts of lilt. apiNiniliiH wlildi knd thiiimilvcfl to 
ciisv IntroUiatlon to the hijnum in u new guise The 
Nwin;,lng stis I shm, whbh iniiv Is* shod with Jiurdwood 
filler or a jimdud t»f more ftinvful linimct exerts Itself 
til u iicnduluii) like fuslilon fniiii varying heights on a 
stiMd anvil whl<h i-imialns nnd exposes the charge of 
exjth'Klve SiiuhiHi faced like the anvil of the Immortal 
vllliige bhifk-tinlth to the extent of having a surface 
Indies wide and 1J Inehea long. In the middle are 
to !m» found Ihns gnmvi-s for holding the 
ohjet t of the ti*st Tlie st«*el slas* has a 
Kwnv — that Is a racllus of swlng-^if 6 feet 
(lYi ImhcH nnd the curvature of Its lieard 
less face Is lOUj Indii-s AN eights rnnglnK 
from to 41 iMomds are euipb*>ed In 
van Ing the forc'e of the blow the shew 
Ik Ing dropiHsl from helgtils of 10 7 to 78 7 
Indies Ncrtiie < xt>lorilv-i*s have jiehled to 
the Impact of the shoe when shod with 
wcmmI filler, while other combustible mate- 
rial Is less sensitive evi«n when isninded 
with harder suhstHnees. 

1 xplosIvcKt iv(*ognlia.Kl for use In mines, 
uexfirding to the IlfJO itennlsslhle list of 
the Itiirciiu of Mines, numlier 170 as com 
IHtreil with BK* in 1010 Tlitrtv four new 
c xiilcmlves were' admitted on the approved 
schedule while 17 previously sHnethmed 
were stricken fniiii tlie list A digest of 
the rulofl, regulations, and prndlees gov 
ernlng the tilting of explosives lias been 
preimred, and all may obtain the report 
upon application to the PIllKburgh Exper 
Iment 8tntlon of the Bureau of Mlttea, 
IMttsburgh, Pa 
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Lessening Lumber Losses 

Some of the Ways in Which Wood Wastes Are Saved and Put to Woik 

By George H> Dacy 



Creonotlnir po«tft, pcklo and railroad tiaa to pravant dacajr 


T HKIIK nr<> two wn>H, and only two, to 
which we Clin continue to meet our 
wtNHl nH|nlrttiii>niN Tnt le Sam 

One of tlHfw In to icrow mon* wood, the 
other alternHtlv« itt to ump more cffectl\o1y 
tite anpplh*a iio\i mullnhie Wo muat aeo 
llmt onr reiiminhut 117,000,000 lureM uf 
\lrKln ron*Kh4 ure nit In HUfli u way hh to 
iniilntnln the pithIik tl\lty of tlie hind nn<l 
Hint our 81000000 u< r<‘H of wholly Idle, 
nml our JttTiiKlOOiNI a* rew of piirtlnlty lilU 
forest IniidH iir« put to work h urtliep- 
more we niuHt mv thnt, of the 24 hllllon 
•cuhiL fw‘t niwned from tlio forcHtn each 
year, 70 to 7% fier cent no hrtijrer goCH to 
wuNti In the fimii fit siiwduHt Hhii\lnirH 
anil Ollier mill nfiiHe-'-lhiil nion than 
2.7 to SO |ier n nt Im jait In Kotiie uhi* 

It Im only dnrlatf tlio liint few ^on^8 
that any Kreal imiount of liNhnlcal and 
flclentlHc study has tieen divoted to wimmI 
Id thin country TlumwiiidH of ex|H*rtii 
Iirovloualy had dp\otod their enerirlcM to 
the wdutlon of pnildetiift rehitiMl lo Hleel, 
concrete, oil and niltber IniluNirlen, hut 
wiHHl wlihh uuM more comphx and Intri- 
cate than any of theae whm uefclecled 
Hence about n diN*ade ntfo iTinlc Sain and 
hlK ttkllful foreHtirx, api)roclatinK tlie vital 
neml for more kimwIiMlj^e mImiiiI ntNMl, plunitcil into tlio 
tank of researth and Invcstlimtlvo work In Bearih of 
knowletlpce nuKteiSH whtili would p<*rtnlt of our more 
efficient utlllEiitloD of our tliuhir anppIleH. Tlie reHUltM 
are that nuire lliiin a half tnlllUm tiwtM lime lM>en made 
on 140 different kinds of nathe woods at tlio federal 
ForoMt Product m laboratory a t Mudlwm, Wlsconal n 
These make It poMlhlo to suhntltuto aci urate fatia and 
llgums for pre>louH ffueaHWork In utlllxitiff woml for the 
thousand and one purposes for which Its strenjacth, oliue 
tldty, tuUKhnewR and other hhn Imiih ill proiiortles 
adapt It In Home cuses this meuns merel> hndlna a 
line for HoiiiellilnK iilvia>M heretofore dlncarcled , In 
othem It luxolves actual new pr<»iH>wieM of tronriiit*nt 
extending the use of a imrihulur varlet) of himhI 
Grading rules for tlie building trades have licen 
workml out a* a result of experiments on the strength 
of uouthcrii yellow pine nnd Douglas Hr which now 
make it ixiMilhle to him ure im griMit citriiduml atrength 
In construction by the use of 20 [icr cc*nt less inutorial 
llu&n was fiiriuerly i*inplo3<Ml This discovery atone 
means a 8n\lng of about $10,000000, If all ciuitractors 
will pruiikv IL Formerly, untold mlllhuiB of feet of 
vuluahle hickory have liocn wasted iMHauao tho handle 
and 8|iuke iimiuifacturen huie iisnuiiicmI ernmeouMly that 


the red henrtw<MKl was Inferior to the white mupwinnI 
(love raiiu lit teMlH have detiionst rated the error of this 
aHHUm\atoii and hme elfiMfeil great inavlngK Iti the hUk 
or> ImhiNto 

Heretofore, time nnd money hii\e lieen wasted In dry- 
ing and HcuMoulng green Imiilier by natural air exposure 
natluMlH. Thi* fediriil forestirs hiive speedwl up tliene 
loiig<dru un-out nuturul ppooenaea of curing hy the 
nuMhiinhul use of dry kilns, and now more than ttn 
dlfforciit kinds of wimkIs such as Dougins flr, spruce, 
southern yellow pine, gum nnd oak can lie dried In short 
IM^rlods at low coat An finnual saving of more than 
$ri(HiCMNXI luiH already Isan effected despite that the 
UHo of tliQ new iiiethodM is mill Infantile In extent as 
iiieiiHimMl in feniw of the countrywide Industry For 
tvumple. It umhJ to take one to two years of iilr drying 
to seiiwin TMuglas hr so that It was ndnptcMl for certain 
iimnufacturlng use's. Now this work cun he acTCoin- 
pIImIumI under kiln drying syslemiii In one month Jn 
other Industries, kiln drying has reduced tlie loss of 
inuterliil from <10 {ht cemt lo less than 2 iier evnt, while 
Hliortcning the HCMisonlng period nt lenHt 40 iier cent 

A lieu>> tall oil oiir malliihle forest stocks Is made 
annually In tlu replace mint of dccuycMl railroad ties, 
miiu and bridge tliiils^rs, iMiles, iKista, piling and other 


wooden matmiAl of Urge slws ezpnped to 
constant weatli^ng There are now more 
than a7,0(M),000 railroad ties In use tu this 
c^mutry which ha\e not been treated with 
protective oyercoHtlngs of creipmtei »Inc 
chtortda, or other suitable preservatives In 
oMler to protect them ugutnst decay For^ 
est Sonice tests slwiw that untreated 
cmsstles only last an average of 7 5 yearn, 
wlierons treated ties are serviceable for 15 
years or longer If all rattroAd ties used 
In this country were annually treated In 
this manner — the cost per tie la not large 
— u Hin iDg of more than 1 ,500,000,000 
iKinrd feet of valuable hardwcsid lumber 
would result If all wihmI used In tho 
Unlteil IStHtes which Is exposed to decoy 
were similarly nnnored, tlie annual saving 
would uggreguto over 0,000,000,000 board 
feet, equivalent to 20 per cent of our an- 
niiai lumber cut This would go u hsiff 
way toward saving our forests. 

Almnt 15 tier cent of tho annual lumber 
cut 1h now used In making boxes and 
crates, the bulk of which ore unmittHfac- 
tory in sliapo, Blue or Htrengtb The Na- 
tional Forest Service has devised efficient 
iesling methods and syMtoma of standard- 
ising these containers so that a gtMid numyr 
millions of dollars worth of freight will be rewmed from 
reiietItloiiH of pre\lous dlwtKterM during transit, while 
largo amounts of lumber which previoosly have been 
wasteil — so far ns satisfactory container service was 
concerneil — will lie saved During a recent year, our 
domest 1 c rail roads paid nut o\ er $1 00,000,000 Ibr 
freight lost uml damaged during shipment due to faulty 
lioxes and cruteM. White pine alone formerly was used 
largely for containers, but now as a result of govern- 
ment eTperInieiits, 40 dtiTerent kinds of wood are used, 
iiiiiny of which aro thinner and stronger ami reduce car 
and cargo space from 10 to 40 iier cent — to say nothing 
of the direct eiMmomy of nmteriaU 
As a result of the prevalent practice of cutting small 
dimension material fnan finished lumber Instead of 
from the logs, large wastes occur In the handle, iqioke, 
chair, furniture, toy and agricultural Implement Indns- 
trles. In the furniture business, from 40 to 00 per cent 
of the raw lumber la freiiuently wasted Some Idckory 
Imndlo factories reixwt that not Infrequently It takes 
two tons of lumlier to pniduce 400 iMiunds of satisfac- 
tory handles. Kxperts say that a saving of about 
0,000,000,000 boani feet a year tun be effecteil If only 
all the lumber which la now wasted hy the Industries 
could be saved and used us small dimension stnek. 



MsUag onr oopply of wood stroUh ont forthor than In Um put 
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Ttw potentlalltlefi praientod ^7 the perfection vf 
Irallt-up method! of conetractlon — dlncovered and Im 
proved hf the U, B. Forest Service— Indicate tAe prac- 
tical means of plogtcing the lurnceot leak la Held of 
wood utilisation history <»f the uveruKe suw lofp 

ts prollflc In tales of waste from Ui« time the tree 1 h 
filled Ur B. T Dana^ prominent foreet economist 
oaym la thU n'lturd “Of the wood In tlie fiireat, some 
^ per cent Is now lost in the woods, 40 \wr cent at rite 
mill, fi per cent In seasnninff and fmm S to 30 iier iviit 
In converting the raw Ininbor Into the flnlshefl product 
Moreover, the replacement of our magnltltmit vtrRln 
forests by somll slsed, poorly forii>od, often defectho 
second-growth trees ts making It Increnslntrly dlfflcult 
to necore high grade tnuterlal Ttie prol>lem Is to nscer 
tain some way of ntlUslng the 75 tier cent now ^ostetl 
and of making I be low grade niatetiul froiri our Inferior 
aecood-growtli forests do the work for which high-grade 
material haa heretiifore been regarded as iiidlH|ienKable 
Built Up construction, by making isstHltile the use of 
4Mld8 and ends from Ina-grade luinlier, slalm, etlglngn 
and other nmtertnl now waatetl may furnish ilie an 
awer One of the striking features uliout bntlt up pns) 
ucts Is that If protierly made they are not only fully ns 
oervlceahlo as similar articles made of solid wikkI, but 
ihat the glnetl Joints ore ordinarily stronger than tlie 
wood Itself Their chief weakness rests In the fact that 
when they are constantly Immeroed In water or sub- 
jected to altemate diying and wetting, they must be 
made of waterproof glue^ a luaterlal wliich does imt yet 
exist ” 

Wood ts the tmist womlerful material In tite world 
If the dlveralt3 of pnalucts emanating from it Is any 
tkasls for Judgment Products derlvetl fnim wood are 
DOW being emplo>pd In the manufacture of news and 
writing paper, linoleum, artlAclul silk, gnutsiwder, 
paints, vamlslms, stwtM, inks, celluloid, sausage < usings, 
acetylene, chloroform and iodoform Again the writer 
quotes Itr Dana, who told him that 00 iier cent of our 
paper supply is now made from wood *frhe paiier 
industry employs 110,000 perMoiis, has an annual out- 
put valued at $8n0i.00u,000, and consumes eu<h year 
o\'er 6,000,000 cords of wood, the pnsloct of more than 
1,000,000 acres of forest Over 60 per cent of tills Is 
spruce, oud the niaj<irlt7 of the remainder hemUsk, 
oatsam and poplar In the wrapping iwper held, meth 
ods for utilising the snuthem yellow pines, hitherto re- 
garded 08 unsuitable for the commercial proiluctioii of 
paper pulp, have been develcH;ied and the Industry estab- 
lished. One of tlie largest lumber coiniainlee In tlte 
Bonth Is now turning Us woods and mlU waste Into 
paper pulp at tho ruto of 60 tons a day Recently 
marked progress has been made In working out methods 
to enable tlie use of southern pines, such as slmrlleof. 
In mixture with liardwoods such as red gum for the 
production of tmnk iiaper, and already these methods 
have been intmtluced into one extensive iiitll ** 

Htodles are now under way under the direction of 
the U S Forest Bervice designed to i^onsuinninte the 
IMitentlut salvage of material worth more than $10, 
000,000 now lost each year through the decay of pulp 
H(in<] and wood pulp while In storage. Another avenue 
wlilch promises partly to cork up tlie annual drain on 
our forests for wood pulp emanates fnnn tlie use of 
hull fiber and second-cut cotton Ilntcrs and their utili- 
sation for pHiier putp purjK^seM. Kx|¥*rliiiPi)lH hu>p 
Shown tliat these nmterials, of which there are about 
200,000 tons uxallable each year, can lie converte<] Into 



greatly lmpro\e<l and tin aiiHiunt of alndiol obtalnc<I 
from a given niiioaiit oC wtHMl has lietoi imreasiHl from 
10 to n |»er ii*nt b\ Inattr miitnil of tin* tpm|>pnitur« 
and the use of 14 >hh fuel 1< Ifty iicr <‘ent lia reiist‘<l 3 it Ids 
of alcohol have recentU resuUccI h\ adding wMlltiin car 
Isiiiiite In the form of (hiiis or snudust briquettes to 
tho wofsl 



New apparatus for studying steel under the In- 
fluence of an intense magnetic Held 

The mnal stor<»s lndUHir\ inn lie wi%«l mih by per 
tietuiiting our forests, luit Ii can lie pndong^Hl b3 d(\N 
Ing mctlHMls of tapping wldfli will giie larger yields 
with less Injury to the trees. A new M3Rtein 4»f tapping 
devoloiietl liv the I»<ireHl ScrxIiHi exiierts has iilreiiif3 
eflfccted a saving of more than $-1,000,000 a year Tader 


this H3stem, 20 |ier cent more gum can be obtninetl, the 
deterioration of tho tlmlHT Is iiimh less uiid the danger 
fnan tire is grcatl\ de< reasetl PotentlulK, It la antltv 
UaitiMl that present methrsls will lie so mtallfied that the 
lUes of Ihe trtns will be greatb prolongod 
Haudust and mill wast4*s niii now lie used on a prnc- 
il(‘nl scale In tlie iiuiiiufacturc of grain almlsil, tlio 
KiiN^dUHl Is Ing lodnillzisl b\ treutmeiit with a weak 
acid and ttien ciniIosI ho that Its ctllulose Is converted 
Into sugar Ih tluu added, which ferments Ihe 

sugar and llnalU pnHlncc*s aU'oliol which nin lie sei>- 
artittsl from the nst of the Holulhm by lUstltlatloii One 
Ion of dr\, eoiilfproUH winhI like I^ouglas Hr or southern 
>elluu pine will \I»Id from Jii to 25 gnlloiiK of 1*5 i»er 
cc nt ah'ohc 1 ( hendsiK and fon^siers pr*»dlrt that shortly 
l.riiln ulcMilad will Ice one of cair ImiHiiiant nador fmds. 
AlrcMub winie iu*sort !<» Mils din I nleohol for motor fuel 
luiM lieen 111 idc as our gitsolliH siippM dis reuses It Is 
estlniutisl Mint more than {OdcnHMNIO giiHoiis of this 
alcohol I'ould U tiuule from llw* wood iimterlal now 
wasted anniiall3 at Anarlc**in iiiUIh Small trees timl 
low grade niateriiil rould also Im de\oted to this use 
It ina> be that tho time will t'onu when trei>s will he 
gmwii In planted forests for Ihe siKH'lullxed prcslucltoii 
of grain iilcolud for use In nutoniohlhMs IIiIm would 
In but till lc»glciil outgrowth of tho du 3 s ndiuncvs In 
(.liemUal technology 

Magnetic Testing of Wider Applicability 

T HIi flaming forge of tlie Tillage htaiksnitth shapes 
the jilcMv of steel In resismse to th« needs of the 
moini nt Nolxsly doubts the plluhletiesH of tlie metal 
when Nubjeded to tntdise heat, but pnilmhU few reason 
that the siieclnun of steel undergoes marked ihiingea 
111 <hara(.t(.r while the hot flames are tadug applied 
\I1 b} WH3 of Ruggesllng that steel Is un IntereHtlng 
subject for study and that tulentists huxu not said tlie 
last word on mctullurg3 

Tim de\elo|iment of new apparatus by the National 
Bureau of Stunilards kndR emphasis to tlm tlieoretUnl 
Mlud3 of stiHl under the Influences of Intense mngnetlc 
thids. Its accoinnuHlatlonH for insklng mngnetlc inciis- 
umucniH of relntlMly long straight Imrs of Iron or 
Kted In InteiiM' lit Ids Is Ihe dlsMtigulshlng chaructexlstlc 
tif this (le\lce tiH cnmparetl with other similar apparatus. 
The projeiling lairs evident In tho Ulustratlou rei»ro- 
diiiMMl herewith etnpluisfze tills no\el xlrtue Hereto- 
fore the length of the lest siHslmcn was restricted by 
the lesllng im^hanlHui Itself H3 the use of this appu 
inlus it Is isetsiblc to tarry the umgiietlzlng fi»rce to a 
NiillUIcnt degree to dctcrniiia* tlie suturutlon Intentilty 
of mukac tinatton t»f long bars. 

The apparatus Is coiiijNisetl of an electromagnet of 
till Du Tbils l3|K* with flat isib pleec^s Tliese are seii- 
arutcMl b\ an air gap of J! eentlniders and pierced e«»- 
iixliilly HO rhiit a nsl 0 nillllitu tt rs lii diameter and sev 
era! etuMiiiders long tan l)e txtendiKl thnmgh them as 
Will IIS the elect roiungiRt The test HiSHliiien is sur 
roundcil b> thn*c ctsixlal cnlls wound on brass farms, 
eiuh 1 (enthneter long uial liming external dtametem 
of 7 iiillMim lers, 10 5 nillllraetent, and J3 2 lullIliiuHcrs, 
nKpt‘«MMl3 Kacli cull has 100 turns of No 40 enam 
* letl copisT wire Insulation fnun the hruss forms Is 
guaraiitiHMl h\ the em losing of the lath r In a thin sheet 
of piiiH^p rtlnfortHH] l>3 hiiTlng the wlnde ctill, nftw 
winding, slielliaked and baketl In un o\en at 100 deg 
(Vntigriide for siwcnil hours. 

This iipisiratiis should jini\p useful In applying mug^ 


high grade paper Reveral large plants 
are now Migog^ In this work, their dally 
production amounting to 800 tons with a 
sole value of $15,000,000 

Wood alcoliol which Is Indlsiieitsable In 
several cliemlcal industries Is madn by 
the destructive dlatHlatlon of wood Ace- 
tate of lime also ubtulns from the pnsvws 
and gives rise to the production of acetic 
arid, acetone, ac*etlc ether and similar 
materials. Small and crooked trees, limb 
wood and slabs are used for the pn)doc- 
tka of wood alcohol whose manufacture 
fumisbea a profltahle dliq>osltlon for these 
mlaflts of the tlmlier tract The by-prod- 
uct of the distillation consists of cliorcoal 
which la used as a fuel us well ns Jn tbe 
smelting of iron, tin and cupper, In the 
manatacturs of gunpowder, oa an inaalat« 

Ing material, and as a clarifier In sugar 
reOzNrtes. 

Formerly blrefa, beech and maple were 
considered as the only satlafactory woods 
for the making of wood alcohol, but re- 
cent invastigatloiis bate dmitoBstrated 
that oak, gum, idm. ash and hickory are 
Just as efficient for this purpoeek Tbe 
mthoda of dHtiUatfam have now bMO bToatigatlng tlw chrarical buh of tumiar in tlM worid’a nMnoot taimeir 



mlk tiiutlysis lu tlie thPoreMnil atud3 of 
Iron and slwl The device will iK>t dis- 
place other Rer\lc4iihle aiiparntUH, hot con 
Htltute nn adilltlonul metlKKl for stufl3lng 
the ph^slnil proiiertles of Btcel The Ilu- 
retiii of ^tandiinls Is nowimgnged In Mtuil3- 
Ing llio corrolathm lM*twoen Ihe magnetic 
and nut hiinlcut proiMrtles of steel — /Ig 
ti R Wiutcrit 

A Tinjr Taonery 

T un world’s sninltest complete tannery 
has recently lieen constructed by Prf*f 
A W TIioniiiH of Ctilumbla University, 
New \ork Barely two ond one-half feet 
long, raw bides can lie fully and miMt m.i- 
entltimny tanned In this invention Pro- 
fessor Thomas built this tiny tannery, 
wliUh 1 h belleTed to be the only one of Its 
kind In the world, with tlie object of mak 
Ing a careful and scientific study of tlie 
fundamental chemical action of tanning, 
in other words, to find out Just why cer- 
tain (hemk'Hls acting upon the raw hide 
tan It Into servlceahle leather Curiously 
enough, although the process of tunning 
has been understood fbr generations, we 
have yet to learn tbe chemical why of It 
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The Latest in Steel Rails 

Doubling the Life While Increasing the Goat Only by Twenty Per Gept 

By Frederic C. Cai/t 

B8EHVANT Rtrollcra upon that favorite American upon ami argued about wlthnot limit and without satlg- gmooth black. llardDCM ^*^0*7 iwat^ Incrttted Wttli- 


web-of an (KtniHlitnnl ruH. In uddltton to the imiiul other 
lubullNtlc litterH, flgun^H nnO Hlgnti, the rulaed lettera 
'*H R S,’ nnir one end Thew lettcra are the iDlttala 
of the uordM ‘Sundbirg Sorhltlc Steel," a nmterlul now 
engrofwlDg the Intereet of rullruud umnugi^iiitmts, inelul- 
Iarg1«t8 and ntatiufairtarcm tn Burtifie and Ameiieu 

Five hundred tona of HortdtU Hteel rullN, weighing 
10G pnnndN to tlw yurd» or enough t<» lay three mllen of 
continuous truik. have bei*n laid Hlmv hiHt February 
on the Kptiyten Duyvll curve In the electric wine, and 
111 numon>UH utber ca^Tef^ on the Iluditon Kt\cr and 
the PcnnHylvunla divlafona of the Ntw '\urk C\*ntru1 
Rallrraid In each inatani'e, In atvordance with the 
retiui^et of the manufacturers, the outer rail for ono 
half the eurve Is Mirbttli ntwd and for the other half 
of ordinary open hearth eteel this In order that com- 
parisons may be made under Identical mndltlons In 
numerous Instances. 

Kepreaentnilves of the rollroad and of the llcenacea 
under the Sandberg patents kee{> these mils under 
obeervatlon. Contours of the rail lieads are taken at 
intervals of throe to six months. From the amount of 
metal worn the life of the mils can be determined 
and the relative merits of the new and old pnM*esseH 
cumpureil 

At least two yeors will be required to reiuh definite 
roncluslnns , but exiwrlments tiegun at a prior date on 
other American railroads scero to bear out the nRsertlon 
that sorhltlc steel will wear from tvi4i to three times 
as lung as ordinary open hearth steel rolled at the 
same time from tite sutue Ingot With 
<»pen hearth rails at 447 a ton, on addi- ■ 
tlonnl charge of 40 n ton Is made for the 
Handberg process. An extra ueu of 100 v-w 

(ler cent or more for an increased price of 
19 per cent would seem to be a most at- jLm4 

tnu'tlve burgnln for frugal railroads. , 

In December, 1917, the Fennsylvanlu ‘ 

Railroad pun based an experimental lot bfeip 

of lao pound rails mode by the new pro- to the 

cess Rome of them were laid In «1- and And 

4-degree curves on Turkey Hill, where Ifnowi 

they were subjected to a slow freight traf- ^ 

lie aggregating 127,000,000 tons In two 
years. Numerous otlier Amcricuu rail- 
roads, Including the Lehigh Valley. Deln- 
ware ft Hudson, Delaware, Lackawanna . 

ft Western, New York, New Haven ft Hart- 
ford and Southern have ordcrud expeii 
mental lots of wrrbitic steel mils varying JT® , 

Id weight from 00 to 136 pounds to the Cart 

yard The accumulated data from all 
these trlulB ought to be coucluslvo; V 

The manufacturers have also supplied 
a lot of the new pr(N*esH rolls to the French State rail- 
ways. In England, where the process originated, ex- 
periments with the Sandberg rail have been cimductod 
for the lost four yonrs on several steam railroads 
and on more uutneruus street railways In the larger 
dttes. TIte Kngllsh ore also experimenting with the 
Sandberg process fbr burdening wliat they Insist on 
calling “tyres.’* 

During the war an offer of the Sandberg process as a 
free gift to the British Oovernment was accepted after 
exhnostlvt exiierlments by the Ordnance Committee, 
and the pn>«*ss was adopted by the lltnistry of Muni- 
tions fur the puriMM*e of nKlulmlng tilgh-extAoslve-shell 
steel which fulled to meet siicclflcatlonM. The priK'ess 
was used extensively In Knglund, Canada and the 
United Btatec for this hurpose, saving several million 
■bell forgings which otherwise would have been re- 
jected. In this way tlie Sandberg process was brought 
to the favorable attention of the corporation which 
obtained the right to uae it In the United Statea. 

The process Is the Invention of C. P Sandberg, a 
dlstlngutshed British metallurgist now deceased, de- 
vrioped commercially In response to an Increasingly 
urgent demand fur rails of u higher quality It Is 
well known thut (.vniiiiitteefl of the American Society 
of Civil Engineers, the Araericnn Railway Engineering 
Association, the American Society for Testing Mat^als, 
not to mention the United States Bureau of Standards 
and a number ctf private Investigators have been stody- 
Ing the rail problem for years. Section, ciiemlcnl com- 
position and details of manufacture from tba open- 
bearth furnace to the cooling bed have been reported 


lH>en imimptly followcsl by an Increase In the demands 
upon IL 

Attempts have been made, both In Kngland and tha 
United States, to find a method of tempering rails 
oconnmlcnlly . but the plan Involved quenching the rail 
at a high temperuturo and tffen rehentlng to arrive at 
a given tcinpcrature The prucem was slow, very ex 
lumslve, dltfk'Ult tc» tnintrol and uncertiiln In results. 
The New York Central has IjlOO tons ot miinguneso 
steel rolls tn servit^ TTie Southern Pucifii purchased 
w5,000 tons of mungiinosc nills to lay In passenger tracks 
on mountain divisions. A number of otlier roads have 
also tried inangunese mils on curves. Prior to the 
war tlio price ranged from $80 to $Sfi ii ton during 
the war the quotiitl<m went up to ^SO to 41^0 a ton, 
nt»w It la around 4180 

MniigiineHe nit Is are tempered by being quenched 
in water It is agree<l tliuL they will wear ten times 
ns long us otwn-heartli Rtoel , but their elasth limit 
Is only 35,000 pounds Kxtru good wearing rails are 
not needed on tangents, hut they ore (•ssentlnl on c-urves. 
Hulls of su( h low I luMtlc limit. If hit by a locomotive 
at high hikhhI not pro{M*rly <‘fiunterhnlunced, might bend 
vrith unfortunate results. 

An td<ul iiiotho4l of niiinufarturing a rail whidi 
should at hast MiitiHf> present demands would not re- 
strict the output, would not discard old plants or re- 
quire olahorate new upiuinitus, would not unduly In- 
crease and would materially Increase both safety 
and durability 


E yEN the lajfman »hose mlereil in melni/urgp prorrtpli Aim lo irjf 
to keep poiied on thu mb/ect nuui Anve met the terms austemte, 
mariemtie, troosMe, sorbtie^ pearblOf /emfe, cemenfile, and per- 
haps a feir other -ties of one sort or another Nohe^y^ roe behM, u en- 
tirely clear as to the how and whys and wherefores^ and paritcularty as 
to the precise whaUt of these substances; hut we are Itommg e»ery dccy. 
And in the learning ve ore putting on a >ery sohd basu of icienii^ 
knowledge a lot of ifiings which hope nMr before been unJcnlooJ at 
all, or known in anjt xenie other than the emptnc. The heat^eater 
knew by bitter experience that some things he must do and others he 
must not, he had no idea why That graol frogress u bemg made tn 
this essential department of engineering kf^wledge u emden^ by the 
fact that the makers of a new steel raU for which double bfe u clatmod 
are xuj0icienl/u removed from the emptrteal to be able to ehmten thetr 
product **«orbitic " It u thu sorbttK rad and its showing that Mr. 
Carl telU ui of m the present story — ^The EIditor. 


The Samlberg pr(K*es8 seems to meet all these re- 
qulromcDts fuM> The additional apparatus required 
Is nothing more than n section of pipe the length of a 
standard mil, iilen*e<I with holes three-sixteenths of an 
Inch In dluniott.r and simeed threcselghths of an Inch 
aport As the rail conics from the hot saw, at a tem- 
peruture of about iJSOt) di^grees Fahrenheit, at which 
the color Is a deep orange, it la held close under 
this pl]>e while air iit u pressure of 12 to 15 pounds 
plays upon the top and sides of the bead for about 
three minutes, or until It has cooled down through the 
critiml rtingo to rts^vlescence, when tlm teiniierature 
of the head la about 14150 Fahrenheit The rail then 
INiRSGS on to the cooling bed as wiuaL Two suib pipes 
are aafill<4ent to treat 20 per cent of the output of the 
big rolling mill at Steclton, near Barrlabnrg 

Steel In a sorbltlc cnndltlon bus long been known to 
give maximum barduess and strength combined with 
toughness, a high riastlc limit and resistance to shoriL 
A sorhltlc structure is therefore almpd at In the metal 
for gnn forgings and other high claaa work Bandbfrg’i 
contrthntlnn to the art was a practical method for 
treating rails to attain this stmetore. 

The effect of the Sondlxarg treatment la to develop 
a sorbltlc structure In the upper surface of the heed 
of the rail to a depth of about three-eighths of an Indh 
although It la claimed tlut the sorbltlc atructnre la 
carried to a depth of about an Inch in aonie Instances. 


treatment renders the steel more ductlla 

In one teat a raB waa cut tn two, one half being left 
■8 rolled white the other half was given the Bandbwg 
treatment Pieces 8 Inches long were machload troB 
the heads of the two pieces, then fixed In a (dinck for 
abrasion teats. After 2,000 revotntlons per minute for 
20 minutes the {deces were measured by micrometer 
The untreated piece bad worn awray 1.B0 mUUmeten, 
tlw sorbltlc steel only .32 uUUmeter Under a sliding 
nbraslon test, the nearest approach to actual wear to 
which a rail la subjected in tbe track, sorbltlc steel 
showed a resistance of three to one as compared with 
untreated steel. By tbe Brinell test tbe sorbltlc part of 
a treated rail showed a bardnoM of 800 to 800 as oonv 
pared with 840 In the pearllUc atructure of tbe wreb 
and base of the same rail Hardness by the sclero- 
Bcopic test Is 00 to 03 for sorUtlc steel and 88 to 40 
for ordinary open-hearth eteet Sorbltlc steel has an 
elastic limit of 00,000 pounds and a tensile strength of 
140/)00 pounds with an elongation of eight per cent, as 
compared with eOfiOO elasUc limit, 120,000 pounds tsis- 
■He strength and elongation of ten per cent fbr open- 
hearth steel 

Another form of the Sandberg treatment for producing 
a aorbltlc condition In the upper surface of the heads 
of rails in place has recently been applied rather eoc- 
tenolvely on street railways In London, Bournemonth, 
ManchOMter. Birmingham, Liverpool and Otasgow A 
four-wheeled push-car with hand gear for alow uniform 
movement, Is fitted with a special acetylms bnmer 
for heating the bead of the ralL When 
■ proper temperature has been readied 

tbe head is cooled by a Jet of water from 

I Photomicrographs of drUlings at various 

. ' deptbs show a progressive change in the 

* metal At a depth of one-eight Inch there 
Is a sorbltlc structure with a hardness of 

rty as 600 on the Rrlnelt scale , at a depth of 

1 dop. three^tzteentha inch there Is a dunge 

enbfic from sorbltlc to pearlitlc atructnre, at a 

loJ at depth of five-sixteenths Inch normal pear- 

feater structure Is found. The rails so 

ITS Ae treated become highly polished, showing 

ide m ^ change In the structure. This process 

has the advantage of requiring no dlsturb- 
ance of the permanent way, but steam 
railroad men look askance at the mare 

* aoggestlon of such heroic treatment 

I Mr. Treatment by the Sandbng process at 

Btedton Is such that tbe base and web 
of the rail are not affected Only tiie 

wearing surface and the sldss of the head 

are tempered because those are tbe only 
parts subjected to wear The outer rail on curvas Is 
subjeited to very severe wear fbr It has to resist the 
tangential thruHt of the morraoualy heavy trains at 
high speed. The inner side of the head of tbe best 
open-hearth rail that tbe present state of the art can 
r^uce Is soon badly worn and deformed, especially 
on a busy road like the Pennsylvania dlvlskm of the 
New York Central Rullroad with its traffle of eo/XXMXIO 
tons a year As at present applied tbe Sandberg trea^ 
ment does not harden the sides as much as tbe Upper 
surface of the rati head, and to that extent Improve* 
inent seems desirable. 

As sorUtlc steel rails at an Increased price are 
wanted only fbr severe conditions on curvet nndei 
heavy traffle, particular care la taken at Steelton to 
Insure good matertal Steel low in carbon Is cast In 
very large Ingots— 26x80x06 Inches, welihlng IfiJOO 
pounds. Then, to insure sound normal mstalr the 
upper two rolls from the Ingot are dtscarded. 


.^Utlc granules are so very fine that It la dUBcuU to 
olatlngnlah them even when enlarged l,O0O diameters. 
Fhotmnlcrographs show a marirnd contrast to pearilto 
with Its distinct markings, tbs sorbite being a perfectly 


G«niiaa iMOMottTM for SaMlB 

A n arttel, la the SerUimr Ta ft b lWt , dMttit mfh 
tbe Increasing activity In Busso-Gemign tra^ 
states that tbe Soviet OovemoMBt xeiwtly ordered 
700 railway engines, which Oerman mattufactmuru have 
undertaken to deUver In six to esven ntentba. The 
tet^argo of six «kglMt Is already at fl andmi g nwal^ 
fttg tieuport to Russia Tha Soviet QovanUMit has 
also placed ordm in Oennany for chamteatey ggrieul- 
tural mariUnary and rails to the vatus of n mlllterd 
and a half marica, Dw first deUmrlea of gsodi hi pay* 
ment from BnsvU have already arrived In Gnrwaajr. 



jTAtmm, 1S82 


SCIENTIFIC AMEBICAN 


46 


A CuMra Tkat AaalnM MotloB 

M ost amuoia effMU cm be obtelsed by tcklng 
motion ptctoreo at a high rata of apeed and pro* 
jecttng them at the atandard apeed of alxt^ plctnrea, 
or ^^framaa,** per aecond Bnch ptctarae abow tennis 
baUa and hurdling horses floating through the air, 
boxars gently and ttoncbalantty fanning and tapping 
each otiMV; and so on. There are ▼arlooa apeclal 
cameras for this kind of work— high-speed filming— 
hat tmtll the present their conatractlon haa been con- 
sidered the deepest secret 

A naw apeed camera for motlon-plctore work, de- 
signed to oTercome the objectionable features of the 
makeahift davlcea heratofore used for thla work, has 
been Invented by a Padllc Coast man The chief chat^ 
actarlatle of the new camera la a straight pull on the 
film With a camera capable of taking d4 feet of film 
<224 aeparate ptctnrea or frames) per second. It win 
be readily appreciated that there la a terrific strain on 
the film, to say nothing of similar destructive Influ 
enee on the camera Itaelf. 

With the flltn magatfnea mounted at the back, the 
new camera Ukea the film In a direct Um to the aper- 
ture and In another direct line back to the take-up 
magaatne, thus providing an instrument that has only 
one torn for the film. 

With a tnrniiig mecbanlam that la geared very high, 
each torn of the handle expoa e a seven feet of film 
The handle la turned at the oame rate aa on an ordinary 
ca me r a two tanw per aeooiid — hence to the operator 
there la no difference fat manlpolatloii. 

Of course^ when inch a film fs projected at the 
ordinary rate of speed, objects move very slowly, one 
step of a runner, for Instance, taking ten aeoonda or 
mors on the screen. This makes the Inatrament of 
Incalculable value In sdentlflc and Induatriat work. 

Keeping TnA ot Sorgieal Operations 

S UBOBllY, after all, la largely a matter of precedent. 

If one surgeon has met with success In handling a 
new kind of operation In a somewhat different manner 
than hmpstxffore. his work Immediately serves as a guide 
fer other snrgeona confronted with similar cases. So 
It bsoomes necessary to keep accurate records of 
\arlous Important operations without In any way Inter- 
fsrlng with the work of the surgeon and his asafstants. 

From Qennany comes the Interesting photograph 
shown In the lower left-hand ooraer. showing a new 
type of motlon-plctore camera especially Intended fer 
recording operatlono. The camera la mounted at the 
lower end of a long arm sospeoded from the ocAlIng of 
the operating room, directly over /he operating table. 
The camera la carefully focused by looking through a 
BterlUsed perisoopic slidit, which also oerves as a handle 
in aiming the leua. The camera Is motor-driven, the 
necessary controls being placed on a small table to one 
side of the operating table. 

A somewhat similar Idea, ahhougb not of the record- 
ing character, la a reflecting projetkor device, which U 
also mounted over the operating table. The Image of 
the operating Uble ti projectkl on to a ocreen in 
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soother room, where it con be studied by students and 
others without dlsturhlug the surgeon and his assist- 
unts. 

Hot High-Nitrogen Gao In a Metal Mine 

W IiriJRI Investigating the presence of heavy strata 
gases In certain mines of the East Tlntlc dlstrUt 
of Utah, a small, local lasly of light, very hot gas of 
Idgh nitrogen coroposttlrtn was noted In (me of the mines. 
Observation and analyses Indicate that this light gas 
was resulting from very rapid oxidation of finely dis- 
seminated pyrlte. In lead silver sulfide ore. Tlie gas was 
actually mine air wbkh had lost a large proportion 
of Its oxygen content by reaction with the pyrlte This 
body of gas was banging In a local high spot about 5 
by S by Q feet in slse, ennsed by caving, at the end of 
a crosscut Fifty feet from this spot, nn air current of 
0000 cubic feet per minute was entering the 5 by 7 foot 
crosscut from a raise fn>m beictw 
On account of the vtnsir contained In the gas, the 
bottom level of the gns could be plalnlv seen and was 
practically a borlnintnl plane, but of slight^ wavy 
appearance, coinciding with the point where uii ucety- 
lene light was extinguished. This body of gas was 
visited on three ot^aslons ami samples obtained by 
means of evacuated bulbs and by water dlHplaoPinent 
The temperature of tlie gas was approximately 176 
degrees Fahrenheit on all three ucchsIodm, so that samp- 
ling required thick glavism and quick action Air three 
feet below the vapor line had a tempornture of only 
120 degrees Fahrenheit, and a relative humidity of 27 
|)er cent The stn(tlll<'ttric»n of the air and gas mixtures 
was so sharply defln(*d timt the sampler could hold his 
head a few Inches ls»low the vu|M)r level for an hi>- 
predabte period of time without any noticeable offnet 
other than that due to high temperature. At one f(M>t 
below vapor level, it was 1.*15 degrees Fahrenheit, and the 
relative humidity was TO per cent. Wlion a candle and 
an acetylene light were raised Into the gas from below, 
the candle flume was 4*x(liiguished at a point two loLhos 
lower than the acetylene flame, Indicating a drf>p In 
oxygen content fnnn iilsmt 10 per cent to 12 per cent 
(oxygen content of normal dry air 2092 per cent) In 
the distance of two IihIios. 

The analyses and tlic air-free calculations made 1 here- 
from show tliat the giis Is black damp (deflne<l hy Uad 
lane, the Kngllsti pliyHlologlst, as an accumnlutlon of 
carbon dioxide and nlin»gcn In proportions larger limn 
tboke found In ntmoHi»h«rk ulr) emoposed alnumt wlkolly 
of nitrogen The avmige analysis of nornuil dry at 
mospherlc air Is umiulb glvai as curlxA dioxide (CX),), 
a08 pet cent, oxygon (O^), 2083 per cent and nltnigen 
<N^), 79 04 per cent Included In tlie nitrogen in^reont- 
tige are the so^Hlled rare gases of tlie atnumphere 
which constitute about one per cent of the total con 
stltnonU of air, and, like nitrogen, nre Inert Mine 
air always ilinTers slightly In comimeltlnn from the 
above, but In uilnos as well ventilated ns this imrtlcular 
mine, the CXy^ percvmtnge rarely goew above 0.2 or the 
oxygen percimtage below 2025, even at iwlnts ns much as 
a mile distant from Intake oiienlngs. 

The analysis showed that as the elevation Increased 
from 12 Inches above the vapor level to four feet almve 
this level (and one Inch beneath the roof), temperature 
remained fixed nt 175 degrees Fahrenheit and humidity 
at 100 per eont, nirNm dioxide content increased from 
0 17 to 0.38 |)er cent oxygen decreased from 82® to 
2 49 per cent, and nUmgen Increased from 909 to 0713 
per cent The calculated air-free comiiusltton of the 
bladi-damp was 048 per cent or less of carbon dioxide 
and the balance nitrogen One Inch below the visible 
vapor line, analysis of the atmosphere showed 0.17 per 
cent carbon dioxide, 2027 per cent oxygen, and 70256 
per cent nllrogen— practlckUy normal air. Id evory 


case, after the gas under analysis bad been examined 
for carbiin monoxide, hydrogen, and methane (OH^), 
and none of them had been feund, the nitntgen cont^t 
was found Iqr suhtructUm on the ussumpthm that the 
Ihilance of the gas was entirely iitinigeii 

That fJw process of oxidation was still Jn rapid 
progress was evidenced hy the fact that, although the 
Issly of gas oeouplcKl md nii»ro than irs) (ul)l< feet and 
the vuiH>r level was practically constant, a thin stream 
of hot gas, esttiimUHl at 25 cubic feet i«*r minute, was 
flowing along the nmf of the crosscut to the nlr cur 
rent 00 feet uwuv 

The tendency of such a inixiure of air and gas to 
“hnng” to (he nstf Is due to Its lighter weight ns com 
imred with the mine nlr The difference In weight Is 
due prhiiurllv to the dllTennci^ In teiii|»erature and 
humidity, rather than to tlu difference In chnnlcal 
coniiMwliloii, hIirv nitrogen Is very little lighter than 
air 

The gas had u strong, musty sulfur odor and had a 
suffocating effect when hreuihe«l Attempts to prove the 
riresefliv of sulfuric arid v'«p*ir In the Usly of gas 
were not defernilnute, ullluiugh ii very slight amount 
was undoubtedly present The proaen(*e of this body 
of gas In this purtlcohir mine pnilwbly represeDts the 
first step In the production of certain iteavy strata 
guKOH liigh ill curUm dioxide Content that affect mines 
in this district, that Is, the production of residual at- 
mospheres by oxidation of sulfides, accomimnled by 
tlie production of heat, sulfur dioxide and sulfuric add, 
Die Kucceedlug step being the production of carbon 
dioxide by reaction of the add with carbonates pres- 
ent In the ro( k 

Deposition of dehydrated Iron sulfate had formed a 
lM»rder alsmt one fiM)t wide and one-half luih thhk on 
the surrounding walls, the upper edge corresponding 
with the vHimr level, while the walls In contact with 
Die giis had ii teat tied nnd isirous upi>eariiiu‘e A sample 
of the luAierlal (pyrltic lead sliver sulfide) from the 
wall In contact with the giis analysed 7 8 per cent sulfUr 
and 89.20 jier c‘eut inHoluhlcs while only TO feel away 
und In the same ore body the sulfur content Is reported 
to have run 14 to 25 |)er cent Mhroscoph (•xiuiiluattun 
of thin 80 (tlons of the same sninplo showed that the 
liyrlle iKAurrvNi ladh 1n inas>u^ and In finely dlssein 
liiiitiHl grains, the Individual grains of the masses aver 
aging 01 luillliiictcr (00039 Inch) In diameter, while 
the dlHsemlnated grains w(tc uniformly small, many of 
them lueusurtng less than OOai millimeter <0(X)016 
Inch) In diameter 

A Tnrfley Cable in Place of a Bridge 

T he accompany lag view in the lower right hand 
corner hIiowh mii aerial tramway employed In rarry- 
liig men und material nmms the Tuolumne Klver at 
Hetch Hetchy , In California A heavy <*uhle Is stretched 
across the river, which suiqiorts the car, the latter being 
suMiiendod below tlie cable on pulleys. Ttiese tramways 
iiuike it unnecessary to travel great distances to the few 
brldgiw that cross the river 



Trolley cables are employed In croasing the Hetch 
Hetchy Sivar In the abaence of bridgea 
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The Noiseless Elevated 

Philadelphia’s Plans for Blaking Conversation Possible While the IMns An Passing 

By WtUioni A» McGany 


AN ele\ate<J ralinmrt wer wlilcli truloii nf ten all 
x\ Mtecl ntrN will r<til at IiIkIi Hpaed wllh li*MH fllnturi>> 
Mncw of the Hurniutiillntf atiuoHiihen^— itnd the eanlruinH 
uf HpiH tatorH— than that tauH«*(l now by a mIdkIp trolley 
cmr la nenrlntt ooiiiplellon In Philadelphia So far not 
a wheel of u (HiNHpnKer car hnn turnetl o\er Ita tniikM. 
nut enftIneerH of the Phlludelphtu Deimrtiiiont of City 
Tmnalt mi> tliU road will be tlie quleteHt eleviitetl ntll 
way In tin ^\nr]d 

InHtead of the UHunl eor^pllltlnx rattle irlven off 
when a train the nolHi* nf operathai on tlila 

Hinuiiin* %\lll l>e a deep rumble wniuthlnK ukln to tbo 
Eoar uf artillery at a coatdderuble UlHtimce Aveurdinic 


coupIlnKE for the iiaual jolting during Htarting and 
Htopplng 

The line Imn been built by the City It mna from a 
Junction with the present Market atreet elevated In a 
north and northenHtcrly direction, roughly paralleUng 
the eourae of the Itela^are Elver for a distance of 
eleven iiilh'x, and la \irtunlly ootnpleted now with the 
exi'vpiloa of Interior work on some of the atnUomi, and 
the e«|iiliHweut ItH oiwruthm lion been delayed by fail- 
ure of the city and the Phllitdelphlo Eapid Transit Coni- 
luiny to reach an agre(.mc>nt on a lease, with the result 
that the city is now huildtng Its own sub-slutlons, three 
in number, to dlatribute the current fi>r oiierutlon, and 


said, mohea a great I mpr o v eroeot over the roads od 
which ties are laid directly on the steel* eaocrete 
miing in the beam channels and the arch flooring are 
expected tn rut the noise In half In the operatioa of 
the Frankford elevated, as the new line Is known. The 
same effort for rigidity has been made througboot the 
construction The fbotwalk on both sides of the struc- 
ture, fur Inalance, la of concrete slaba instead of the 
usual boards. 

A feature of this road which Is of great importance 
Is tlie fact that every station Is built on private property 
taken over by the city, and not as on Integral part of 
the elevated structure Itself. This obviates the neoee- 



1* Th* tlmted atnietnra HnCh nf Dyro fit, lAiowIns diurl^-eoliunn or T-hmt typo of ■troeturo on Fronkiord Ava. eorrytiis two trMlok t. TIm otosr srA nws of 111 ftet ovor Tottlkh Ava, diow hi a the 
$uik unh morvU floor S. A deUll of tho onumnitol work mi tha Alloctwnr Avo sUtlon 4 Tntofior View of portly flnldicd oor, abowlmr kMuritwHiud Mot orroasnoBt Mgaod lor swriiwnn Mrryiag 

ropoelty L Intorlor vl«» of <m« of Um BUtioiia, fhowlas itoln from nola Anar to phtfOmi floor 

Structure, can and stations thst contribute to the comparativ# n ot s sl esane sa of PhiladelpUa's now elevated railiead 


to tho engineers. It will be a milsR of low pitch and of 
few vlbruthniR coinpim*d to ihc fuinlltnr clc\atcd train 
rattle, a nolw* that will catiw* far less lotorfertaut with 
ordinary street cimvcrsatlon and that will be less of u 
iiervrais strain on the mcruge t litsen 
Tills Hihlevemcnt, If It nmv In» so ralU»d In advance of 
Its <‘(aiiple(t(in, will ho llie result of js rhups a score of 
little changes In metluKls of instruction, and two or 
three nm>ir iiiochnntcul ileielopmonts, many of which 
have lN»en luit into practice singly elscwluHv Home of 
these apply to the elevated structure imd stuiie to the 
ears being built for the line hut all may l>e Runimed up 
h> the stateniont that the object sought was rigidity at 
all times, solidly built bridge work wtUi vlbnitlona 
nitnlnilxed, and rigid trains with no free play at the 


Im having built flfty steel cars cunUlnlng many new 
features. 

The structural features of the road are a development 
of those used In tlie old Market street elevated, com 
pleted In 1U05, which Ih exceedingly quiet In ofierutlnn 
oomiiarcil to some of the New \ork and Itoston elevated 
lines, 'rimt structure rewts on H-benm uprlglits, with 
a Hut steel and concrete deck, and a rock-ballasted 
rtmdwo} In the new lino the channels of the H-benms 
are lUletl solidly with concrete, and tlie deck Is made 
up of fonall concrete arches, as shown In the tllnstra- 
Uons. These have been tiwted to a weight of thirty tons 
per Hquan* f<«nt wltlmut sliowlng any signs of failure. 

Virtually the only nolse-deadenlng feature of the Mar- 
ket street line is the rock ballast, but this; as has been 


slty <if taking up sidewalk room with stairways. The 
building tines of these stattona have been set well back 
In order te provltle plenty of rooui for any future con- 
gestion Passengers enter a building reseinbUag a bank, 
go up by easy stages and crons a bridge at platform 
level to reach the cars. 

Hliort ties— H Mparato set for earii raih-are used in 
the roadbed at the stations In order to flitelUtate the 
clearing away of the rubblah sad Utter thrown on the 
tracks by psaateigers waiting for trains, llieae ties are 
fastened directly to the concrete slabs, as the ^wed of 
trains at all stations will he so slight as to make the 
notee-deadriilng ballast unnecessary 

One stretch of the etevsted. about two miles in Insgth, 
Is rather novel. It Is said to be the ably emdform type 
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In tbU wmtn carryliig two tiwdcs. althoo^ 
tkm are eereiwl riioit etretchM of alogle-plUar elmted 
llnM sapportlttK elticle tracks. This trpe of construe- 
Hon wee used tn a section of the dty where the Une 
traverses narrow streets. In order to avoid darkenina 
the tbnroofbfare and the stores ond dwelUngs. Rj way 
of aneboraiS the footlnipi of columns, which rise from 
the center dine of the street between double surface 
tracks, ara spread out under these tracks, thus osanrlna 
extreme rigidity 

A test car was loaded with seventy tons of steel rails 
and placed at different points hUiok the line of the cnid* 
form structure for the purpose of testing the strength 
of various members. No failure or excess stress was 
shown under the greatest concentration of load that will 
be possible in operation The nuMt severe strains here, 
of course, occur with the load on only one track 
Throughout the line a pn»tectlng rail of steel Is used 
Instead of the wooden rail used im wane lines. This is 
a regular track rail and not the familiar lighter type 
Ekiglneers say that It will be Impossible for a car to go 
off the structure after deralhneot, with this guard roll 
tn place. 

Unusual care has been given all along the line of the 
elevated to the question of preventing the darkening of 
st r ee ts. The entire under-surfacet, except over steam 
railroad lines. Is painted gray, almve the six foot line 
Columns are painted dark g r e en to that height because 
qilashlng from vehicles 
would soon ruin the gray 
The effect of this is a con- 
slderahte Increase of light 
even on narrow streets. 8ur^ 
face drainage Is so controlled 
that there will be little drip- 
plng from the sldea of the 
devnted. the water being 
conducted direct to sea'ers. 

The cars follow the lines 
of the new Brooklyn cars tn 
some respects, but offer 
many Improvements. They 
are limited by turns In the 
road to a length of 55 feet, 
and by conditions In the 
Market street subway — with 
which the new line will con- 
nect — to a width of eight 
feet ten Inches. Seating ca- 
pacity Is 01 paseengers. with 
total room for about 200 
The sHcndng feature of the 
cars Is the ndopthm <»f a new 
tyiMt of gear with which ex- 
p^ments have been made 
on tlie Long Island road tor 
some time, with satisfactory 
results. It Is something Uke 
a worm gear This is In- 
stalled between tho motor 
and the car wheels. In ordi- 
nary trolley car construction 
a straight-edge gear Is used, 
and after a car of this type 
has been in use for some 
time It ltei'i»mes noisy, due to 
gear rattling. Engineers of 
the transit department have 
made un exhaustive study of car noises and have deter- 
mined that a great percentage of this noise comes from 
the gears in the operating machinery Tlie new tyiie of 
gear is set at an angle t» that the grip at all times is 
by three teeth mi each gear, instead of mie, and regard- 
less of the age or length of service of the ear. rattling 
Is Impossible so lung as the gears are sneBdently sound 
to make operation possible at all 

UUinlnatlon of noise Is obtained also by the use of a 
patented coupling device whith couples cars, current 
and air by Simply running tho cars together Kacb 
coupler Is equipped with a cover plate which snaps shut 
over tho electrical connections when the cars are sep- 
arated. The couplers are so tight that a hose may be 
turned on them vrtthout getting any molature to tlw 
electrical eonnectlons. Installations of these devices are 
a development made as a result of the study of patented 
automatic couplers In use experimentally elsewhere, 
particularly In New York 

The only air coupling possible in an automatic device 
of this kind was a butt connectUm In ordinary cne- 
strocthsk there Is a great deal of lateral and perpen- 
dicular play In the draft gear, and this adds In no 
snaU part to the general racket Jt was neomary in 
the automatte oonplev to have tlie butt conneetlon abatn 
lately tight, which ineana constantly rigid. And by at- 
taining this the engineers attained also a train rigidity 
that Is expected to piwent the usual barring and Jerking 


at starting. In other aords, a train of eight or ten cars 
wtU start and stop os a single unit The safety feature 
1 h the most important In automntlc coupling, but the 
saving of time and labor Is a oonsldorable Item 
Safety features of these cars are the most advanced 
so far designed. A rod light buras beslds the motornian 
when all tlie doors are clooed. Doors will be operated 
by separate air motors controlled electrically by mul- 
tliile unit control, under a pressure of 880 pounds, which 
Is expected to take care of winter conditions and dirt 
in the door track. Without a safely device this pres- 
sure, of course, would Iw dangerous. Accordingly the 
end of the door contains a spring, hmgltadlnal, so ar- 
ranged that a light tothh on It makes an electrical con- 
tact that reverses the motion of the sliding dni»r This 
device Is BO senslth-e and so sure that according to the 
onglnccrH, a passenger mn stop the shutting of the door 
with his face without suffering the slightest Injury 
PatnmM of the New York subway will retNignlse It us 
fundamentally tlie sumo us fhe device recently Installed 
to enable the Interbnnuigh trains to run with one 
guard, for two curs, stationed cm alternate platfonus. 
After tho door files o|ien Its motion Is uguln uuto- 
niutioaUy rexersed and it starts to close It will c<m- 
tlnue to run back and forth as long as there Is an ob- 
struction The builders realise that passengers will 
aocm become aware of this and will take advantage of 
It to hold the door ufien for friends. Acc(»rdlngly a key 


Is supplied to station men which will tnuse the d<s>r lo 
close, Husismdlng the oiienithm of the safily spring, 
when Inserted Into a hole on the side of the lar near 
the door. The New York subway cars might advanta- 
geously be equipped with something of the same sort, 
though the station man is itmially able lo solve the 
problem by a display of force 

It is estimated that In fhe ordinary platform car with 
«id imd rwiter doors the uxerum* walk of the luutsenger 
inside tho car Is one third the length of the vehicle in 
the new cars for this llm the average Walk will be cme- 
slxth the length of the cur Doors are placed not onlj 
Miutdistunt on the cur, hut also as regards llie station 
There ore no platforms and this permits the use of 
room that generally «is^ to waste Tlie conductor U 
proxlded with a set of buttons. One controls all doors, 
ond there are separate buttons for nepurate d<H>rs If 
their use In that way Iiecomcs necessary There Is a 
stop up by which the conductor may look oVer the heads 
of possrogers. The placing of the doors Is expectetl to 
bring about a great saxing of time In loading and un- 
loading cars, and also a lietter distributicm of passen- 
gers witli consequent eltnilnatlcA of congestlan. 

Air to Hie brakes is applied electrically fOr the whole 
length of the train, tlitis vastly detrearing tlie time 
necessory for t full In event of a break In tho 

current the same ofieratlon of the control applies the 
brakes In the usna! method 


Lumber of Steel 

T hat motal lumlier pnixldes n most pracUcablo 
hoiiie-liullding material is Indicated Uy an exhibit 
recwiHy completed In (^intm. Ohio A two-story roetnl 
honse wan cunstructMl to sliow that metal lumlier ctm- 
Ri nicthm hiiH reached a perfet (cd stage 
Prom this houm» plans and dniwlnM for hnmes of 
xurylng 1>iwv. dlmensiouH and costs will be lvuIvihI to 
nicer the taste and purse of ever) home builder For 
em h Htandanl house exwry metul joist, stud and cliunoel 
will he supplied of an exait slxe so that all parts fit 
quickly and easily Rpikes and nails are reiiliiced liy 
bolls i% Inch and 7/10 Imh) In the iiKHcmbly of metal 
lumber 

The general plan of construrthA In tlie house erected 
will lie followed In all 'Plie fruinlng of the outer walls: 
In of four lu( li rhnnnii shaiH^H on the inner and outer 
flungea of which are prongs, pumlunl for the attachment 
<if metal lath Partitions are erected of two or four 
Inch studs, on both sliles of which iiietiil lath Is afllxetU 
Plaster Is then api>Ued as tn homes of wisid constrm*- 
tlon. Tlie floors are (HAstructed hj using metal joists, 
spaced by two feet. 8trL|>8 are nailed to these >ilsts and 
wood or raniposltlon floors may he Instulkd as In any 
c<Aventionul cunstrucihA building 
Metal lath goes quickly Into place ia the bottoms of 
these > lists to provide ceilings. Metal lumber rufterff 
support the nwf to which nulling strips are attached. 

Any form of nsiflug de- 
sired may be applied Wood 
grounds are applied for the 
InslallatlfA of windows, door 
frames, iMiseboards, picture- 
molding, etc In the finished 
Ismac no metal can be Been,. 
Inslile or out 

An exterior finish of stuc- 
co la used It Is pointed out 
that In a building of such 
firm framework this stucctF 
will be permimeutly free- 
froiii crittkH. Hoiiictliiies- 
caused bx settling or “weav- 
ing** Plaster and Interior 
finishes xx 111 nlwi be pre- 
wrved 

Tlie steel structure Is Im- 
bediletl In the founduHons at 
nil iKitnts and Is thus sn- 
liiored securely The foun- 
dations may lie of any 
standard txpe Fire risk Is 
reiluced to a minimum The- 
building Is far more flro- 
reslstlx’e than n brick houn^ 
with wood iMimthAs. Fire- 
can not get in from the out- 
side and Is confined to any 
rtsim In which the hlaie- 
originates 

DimlnMied Flax Acre^ 
age in Ireland 

F OLUIWINH u recent offl- 
rial Riirxey of the acreage- 
In Ireland under flax during 
Ibo present mama. It Is an- 
nounced that the growing- 
area Is JOnOd HI res, as comiiareii with 127 OOP acres last 
year rep<»rt8 the American conHulute at Belfast The- 
reason for the din reused u< reiigc this year Is to be- 
found In the retutlon of faniiers from the artificial 
HtlmiiluM nffonletl by a noxeraiiMAt Ismnfy, now with 
drown, and by the contrlhuthA by the linen manufac- 
turers tbemselxes of Hie sum of £880000 to the fiax 
growers as an addlHonnl bonus during 1010 to pmnsite 
the gmxxHi of flax at u time when linen products were 
ciimniandlng phenoiiuAiil prhvs. Ootm blent withdrawn? 
of both these indu<*emcntH for n sufiernomml crop has: 
resulteil In a sulinonnal <Ae— Trlsli fiirniers apparoitty 
ts>88eKfilng their fair shure of human nature 

Manufacturers are unable to forecast the result of 
this flax shortage nism tho linen market In the near 
future. There Is much fiax, they assert, In tho bonds 
of farmers, unsold, wlikh ts being retulncnl In the hoj^e 
of higher prices. Tliey claim that, In view of the* 
world-wide depressbrn In business, they are unable to 
sell linens at rcmimerntlve prices or to creute a demand 
for fiax at mich a price us will induce the farmer ti> 
sow the nonmil acreage Kxxrx thing deitends upiA a 
return of business to Its usual volume Should thl» 
ciAiUtbA arise siiddcAly, the flax sliortage would be- 
come acute, ns It Is claimed that the quimttty held In 
reserx-e by Hie fanners would not supply tlie Belfast 
mills for a period longer than Hiree months were they 
all to resume work at full cai«city 
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A Novel Sprinkler for 
Golf Greenn 

E VKR fdnco the artlflclal 
HIltt^rlllK of Rolf Riot UH 
liQH Imhii rtwirtiMi to nn n 
4U*|M mliihlo niPthiMl of miiiiH 
tAliiluR tin turf and KrasH 
III a vlRoroiiM, KrowliiR <*on 
dltlon (liirliiR of 

clrouKlil> w Hit III r, dllflcul 
tios !ihm» Ikmii I xrHThiiH'd 
In HliirtliiR Dio Hprlnklcrti 
and hoM alxait ho iih not to 
Injure Da* Rr44»u with foot 
I rat kK or ot Iht nbjcH'tlon- 
liWo iiiarkH At tlio \\iiwoii 
owlii Dolf (Muh, IsliponilnR, 

MUhlRnn, tlilK prohtiin Iiuh 
been moIvhI Kwwwifnlly by 
the larfetllon of a liuine 
made Hprlnkler iiiude of eorrURulHl carbide cans which 
are arniutfed that they can \k Hhlfted alioiit the 
(p^n cv<n when It Ih Monked with water without 
daniiifclnK Dw Rniwf In an) way Any large, round 
can could lie uaed Inatiad of carbide chiih. the out- 
HtiindInK fHiture of lniiMirtiiu(*e ulMait Ihefie contidners 
U that they are mndo with cormicutod aurfarea which 
cannot bo ilcntwl hihIIj 

Woollen emlH are iilaciHl In Die corblde cuna and 
each of them* co\er« Ih iierforated In the center ho 
that they will mm a *)4 linli pltic The can* uro 
HiMicod at InterxalH In HUih 
a inBiimr that they rt»all> 
iipemte uh rolh ch for Ih*- 
plpe, which In turn Im con 
itectcKi to the water lijdrantH 
and hoHC V Mlniple nprln 
kler which wMI not get out 
of order or clog Ih pluc4»d at 
Ofich end of a length of pl|»e 
The dlHtaiiee between tins 
Hlirltiklers is ditcrnilned b) 
the wutir pM'wiUrt In the 
](Kallty win re Da novel 
Nprlnkbr Ih UhchI At the 
country club where DiIm plan 
WUH ori gl na t ed t he nprl n- 
klera arc pinced 20 foot 
apart fw» that thev water « 
green »)no 'IJ fee t wide By 
the uHe of how’ TT feet long, 
greeiiH which are not over 
jno foot wide Hill lie HprlD 
kled HHtiHfactorlly from fau 
ceU on «u li Hide Tlio 
sprinkling Is stniiwl at one 
end of tlie green and as tlw 
\urIoUH xoni*s In turn are 
wuteriKl tlioroughly, the 
H|irlnkllng iipiuirutUH can Im* pulled gently toward Die 
Ollier end of Die green wltlHiut any damage to Die 
turf and without the iiecewiltj of the uttenduiitH 
stetiplng oMr the Haturutod greensward The extra 
carbide ran in arimt when* the how U attached to Dih 
pllie huH to be removed after u re\olutlon or two, hut 
by that time the can linn reached drj ground Tbo 
otlu*r euiiM Hcp\liig aH IdlerH HUpixirt the line of Ikmw 
A ny competent workniiin Hin coiiNiruct one of tbese 
novel gnaii Hprliikllng ouDUm In about Ihrin* hours 
Tills liomeinaclo cle\lce Is suin rlor to all the com 
mercial n*\oI\lng t>i>eH of 
sprinklers, w bith Iieglii lo 
wunr oul IiiiiiiHitiitel} after 
they nmko their flr«t re\c»lu 
turn and soon prcKlms* un 
even distribution of the 
water Mh( Jib htgun sprin 
kler Is ilaaji, tUirable and 
emcleiit , It Is llisht In weight 
and can l»e n^iidiU carried 
In one hand The Hprlnklers 
ure HO ohciip that the tiest 
plan iH to provide enough 
for inch grcHii on Dio gulf 
course Tin y are pnrtic u- 
larly valuable fop watering 
greenw at night during Imt, 
dry, HUiimtcr weather, when 
It Is almost Impossible for 
workmen to operate tho or- 
dinary run of green sprin- 
klers In the dark without 
damaging tlie icreens In ono 
way or onotber — By 0 Iff 
Dacy 


The Gmnewald Automobile Race-Conrae 

T HK iu*c*i*sHlt) of a siM*(lat untoniobllo rcaid In the 
m Ighliorliood of Berlin had lung before Die war 
made Itself felt in un e\i r incraaslng degree On the 
one hand, the xMsb'stiian and vehicular traffic was 
iimre and inbre ln('oii\inlen(‘cd by tlio rapidly gmwlug 
motor-enr traffic, and on the otlier, tliere was an In- 
creasing deiaund for h|mh 1 h 1 race-courses suitable for 
eflhl4*nc3 contests, such as could not always be held 
on the roiicbf serving general traffic panH>ses. 

Plans of building a k{mmIii 1 motor-4 ar road wore 


therefore* suRgimteil hm fur laick ns In 190(1, in connec- 
tion with the Tnnnus races, tmt not until the last 
iears pn*HKlitig the world war could these be brought 
tfi n liappv end A H|M*4.lnl company was founded with 
the C4}0|M*rutlon 4if the munlHiial corporations of Greater 
Berlin, w hh h fur a period of 80 years rented a strip 
4»f Itiiifl 0 miles bmg and alsmt 4*^ yards In average 
width, exiindlng freau VMtxleben Htutlon, at the en- 
trance to the Drutiiwald fi>rest, to Wannsee Lake. 

Till aim of the undertaking was to provide a rootor- 
tar road unlsMblng the Is-st practice of road building 


ooturtriM 

•nd the Uetted S t ktee ahd 
Uktng Into acoouat the eg- 
perieoce gained In coonec- 
tloQ with IntemktkMMl auto- 
mobile coBteatCi While no 
comparative data on tho 
roade built in tM covntry 
are available at the Doe of 
wrlDog, the oonstmetors 
claim for the new race- 
course the dletiDctioa of be- 
ing the meet remarkable in 
Huiope, 

From a conetmctlve poUit 
of view, the road preeents 
a number ot IntereeDiig fea- 
tures It la made up of two 
parallel straight oouraea, 
connected tugetlmr at the 
north and aemth enda. » 
Hpcctively, by huge curves, its total length being 12 
miles. Whereas in the case of motor-car roads pre- 
viously built, the tc 9 line of Die curved eurfnee runs 
In the middle, the new road Is so designed that cars 
entering It on the right will keep their wheela at con- 
stant height, thus affording the double advantage of 
nnlform wear and remaikable ease of control, even at 
maximum speeds. The stone layer about 2S cms. In 
thlcfcnesi constituting the bedding of the road Is made 
up of a conDnuoos row of coping etonee 25 cms. high. 
Joined to one anotlier and which, being let down to 
the level of the road, con- 
sUtute on both stdes an 
tnvIriUe concrete wall The 
road traverses practically 
level ground an^ accord- 
ingly, can readily be In- 
spected over a considerable 
length, whlcli, of course, 
greatly Increases tbe safety 
of truffle 

Concrete viaducts (20 al- 
together) have been pro- 
vided at each croesroad, 
thus av olding any level 
cmsslDg Tlw two recti- 
linear cuumes run clisw to 
one another , Inasmuch as 
each of them Is traversed in 
(Hw dlriMilon only, any risk 
of colllHlnn of cars traveliDg 
in oppoalte directions Is 
avoided The width of Die 
road (201/^ feet) Is so cal- 
culated as to allow ftmr ears 
at the auiiie time to over 
take one another Parallel 
to the road there are grass 
strips mimtng outward and 
Inward, to which any damog^ cars can be removed 
In safety The spedul conUguraUim of tbe road sec- 
tion causes the driver automatically to keep to tbe 
light Hie design of tbe tarred upper layer Insures 
Impervlousness to water and perfect freedom from dost 
The constrouDon of tlw road was, In 1914, nearing 
completion, so that its Inauguration could be antici- 
pated for the fall of that year However, tbe world 
war and its Immediate after-effects, from 1914 to 1020, 
temporarily stopped tbe work This long period of 
enforced Idleness has, by tbo way, dune the road no 
material harm. On the con- 
trary, Die race-course has 
had time to settle and will 
not umkirgo any farther de- 
formation. Uoreover, a few 
months have been sufficient 
to rid tbe road of Its weeds, 
and to renew tbe gravel 
layer The tarring Is but a 
matter of a few days, so 
that the road waa ready for 
training for tbe automobile 
races In Septembmp, 

At the very last moment 
the company decided <m en- 
larglng tbe Sontbem curte 
to a width of abemt 88 foot 
and a anperrievatloQ of l.T, 
and a similar enlargment of 
the northern curve la being 
contemplated for the sear 
futora. Tlw two curvaa are 
STS feet and MO fM, re- 
spectively, la diameter— By 
Dr At/red OradsMPttt. 
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Bombing and Bombing Sights 

How Aiming from the Unstable Platfonn of an Airplane Is Made Possible 

Dr. JEL /• Loringp Army Ordnance Engineer 


N AVlGAlfoN ot Um air waa acarcely a pmven poaai- 
btllty befbra oonalderatloa waa gtvea to lu mllltarj 
oaes. Km tiM aarllaat alrtilaiie UMeta had tbetr “bomb* 
lDg“ cootaata of dropplnf baga of flour or orangea upon 
targsta oaUlnad on the groimd. Small woodor, then, 
that with Uw advant of tb« war the inventive reaourrea 
of tha nattona were turned to the new locotootlaa and 
to the deretopment of ita poaalMUtlee. The flrat naea 
wore naturally for reconnataaance and lire control, but 
the capabilltlea for odfenalTe uae were clearly evident^ 
and there followed the dropping of ateet darts on aa* 
■emblagea of troopa and animals, of Incendiary grenades 
(A grain flelda, and before kmg the Zeppelin bombing 
ralda. The development of bombs and airplanes pro- 
groaaod togetbei^— larger bomba and oir* 
planec of greater Ufllng capacity and 
greater crulelng radlou to carry theiu — 
until at the close of the war each prin- 
cipal nation had built or projected a 
bomb of 1000 pounds weight or more of 
which about half the entire weight was 
high exploalve Other types of bombs 
were also developed fragnMOtatloo 
bomba to scatter the sharp fragments of 
the bursting case anumg persuonel, in- 
cendiary bombs to start Urea from a 
■bower of burning material or from a 
maaa of oU with a high temperature 
core , boenbe with amoke-prodnclng liquids , 
bombs to give hlgb-power lllniutnatlou , 
to pierce armor plate, and fOr submarine 
attack* 

Of all these types, the greatest develop- 
ment waa in the demoUtton bomb with 
its great mass of high explosive, reaching 
the greatest weight contained In any proj^lle, and the 
enormous power of such bombs wben favorably placed 
has been shown lately In the sinking of the German 
ships and the ex-U &E. **Alabama *' 

It is not generally contended that these resulta are 
truly indicative of the results to be expected in actual 
warfare today , the testa were rather to show the results 
of wtiSeh the bombe are capable when favorably placed, 
and the question of placing them la another matter 
For It Is only the hits — direct, or aloogidde of ships — 
that actually count, all others are without eflCact except 
on morale, and unless some desired iiolnt Is within the 
destructive area of the bomb as It hits, tlie bomb and 
all the timOi energy and expense of Its production and 
tranoportation and the risks 
to airplane and personnel 
have been Ineffective and 
wasted. 

The efllclent functlanlng 
of the bomb and its fuses Is 
thus a distinct problem from 
that of efficiently placing the 
bomb, and with tlie Increas- 
ing power of the antiair- 
craft defieas^ driving the 
airplane to higher altitudes, 
the problem of placing tlie 
bomb becomes IncreaslDgly 
difficult 

At the close of the world 
war the usual altitudes were 
16,000 to 17,000 feet for day 
bombing, 8000 tor night, 4000 
for naval and 2000 to 1000 
feet for submartiM«. While 
at the lower altitudes judg- 
ment and experience might 
be sufllcteBt, at tbe higher 
amtudea definite gnldes for aiming became a necessity 
From the day-bombing altitude of 16/)00 fOet the head 
of a conmtoil pin held at anirs length covers a circle of 
alKmt 00 feet diameter on tbe ground, a circle that wtU 
enclose tbe ordinafy fhrrobouiie, and is about the slae 
of the crater of a OOO-ponnd bomb, and the alr|>lAne 
traverses this diameter In from one-flfth to three-ftfths 
of a aecood* WICh a May fuse, the else ef tbe crater la 
a fair measure of the destructive effect of a tanoUtloa 
bomb^ and with a fuse girtiig one-half second delay or 
more^ the diameter In soft soil is about 

4^wei|^ ql bomb or fl^ Weight o^exploa!^ 

^ actual destraettve area is sraoewhat greater 


but dropped tn vroods with Instantaneous fuse the de- 
struction coven 200 fw-t radios. Figure 1 shows the 
apparent siie of the dcHtruellve areas flir several sises 
of bombs at the usual altitudes, if viewed from the 
bright of a taUe, and represents tbe relative area 
within which the bomb must be dropped to have effect. 
Another view fihows the effect of a direct hit on a rail 
road track with a 112 pound bomb, and It will be seen 
that a hit twenty feet to either side would have done 
far lees damage* 

In order to place the bomb within this limited area 
tbe flight of the aln^hmo nmfit be directed In a certain 
deOnlte relation to It, uml tlie liomb releHoed at the pre- 
cise Instant tm that flight, with a leewu> of not over 


sensible only from the perspective of the earth s surface 
No pendulum or spirit level can give It, but will only 
Indicate the apparent vertical vhicb departs from tbe 
true vertliul <*& evi-ry hump, pitch, Klde-sUp or tum of 
the alr|)lanc Whether on bicycle, automobile, ship 
or airplane, no course Is ever laid truly on a straight 
line, hut at liesL Is a miccesHlon of slightly curving paUis 
on which on ^rror of dlreittun Is accumulated until 
recognised, and then corrtHted Tliese curves may lie 
Hllght, but lateral forces artse Instantly and cause deviu 
tlons of any pendulum or slmllur devtc*e 
A devinthm of one degree Is an em>r of 175 feet on 
the ground at 10,000 feet, and 1 h a imniplete iiiIkh. 
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Fig, 1 TUa diagi 
de at ra cti on for demolition bomba <50% 


This diagram viewed from height of a tabic, represents the area of 

explorivil 

as seen from the altitudes given 


ploeive) of tlw resp^lvo wrigbts. 


one-flfth of a second. At the Instant of release the bomb 
has the motion of the airplane, that Is, the actual mo- 
tion in relation to the ground, and tlie control of the 
direction of this motion for a point one to three thou- 
sand feet ahead requires more than ii simple ohserva* 
tfon Further, the bomber usually has no dlrci*t eirntrol 
of the direction of the airplane, and can guide it only 
through the pilot, with whom be may communicate liy 
signal or by reins on the pilot's elbows, and alinoMt 
every airplane, whether bombing or othcrulse, Is 
“blind, * so that the pilot, fn>m Ids seat, Is unable to seo 
Uie ground at the bombing angle. The iNunlier too, 
unless located In tbe pro^ has only a very limited view 
of tlie target, and at low ultltudes con see It only a very 



Fig. 2. Damage to raUroad tradts by a direct hit of a 112-ponnd demolition bomb 


tbo asOOOipoaB^ boffi^ fba •crater is about 00 feat aerooi, 


little time before the bomb must be rpleHsed, during 
which time he must recognise Hie target, and possibly 
cornict the direction of the nlrplonc and set bis slglits 
The bomb when released from the airplane continues 
In nmtlon with It. but In Immediately subject to the 
setkA of gravity, acting vertically downvfanl, and the 
bomb takes up a downviird motttA In addition to the 
forward moticA which U already has. Tlie effect to 
the bomber Is as thuugli be were fixed In space and 
abooting at tbe rapidly moving target with a low-power 
gun that ta fixed vertically , he can not point bis gun, 
bat can only awiiU the pn>per moment to fire It He 
knows that U la fixed on the vertical, but be can nritber 
fer see the gun nor soe the vertical to recognise It, fer tbe 
f«nsa of vertical Is nearly lost te an airplane, and is 


S^ruttilR on turn-rri 06 & ~ 

Tims tbe iHmilier, HlHMitlng fnim his un- 
Hdible platfonn at the rapidly moving 
target unnhie to direct his shot except In 
part by directing the nlriilone itaelf 
through the plhd, ran not liy his own 
senses or by any ordinary apparatus de- 
feniilne preilsely the fitruiird |mth of the 
bomb nr the vertical frt>m which to deti rnitne Uh range 
To show something of this dlthiulty of sighting on 
the \erlleal even under the best ctmiUtlnns, place the 
sheet vlth Hgurc 1 on the flmir, selett any iMHIcular 
1 In k*, uud try tf» drop a pencil into it from the level of 
>our eyvH or lx iti r, place it u few Im hex from the edge 
of a platform. 5 feet high and try to roll a marble off 
Hie platform to hit within the selected circle while 
Mimetme moves the flgnre 

With this great and fundnnieninl dlffiiiitlv of getting 
the vertical many efforts have Iksa made to find other 
means of finding or holding the verllnil tki fer tbere 
has IxNA but tpno true vertical observed from aa air- 
plane, Its own refleilhm tn sllll water l>elow It, as found 
liv Alu>>r F G Brown, and 
on tlilR phenomemm the Ord- 
nance Detwriment of the 
Anny has bused its trajec- 
tory tests, photographing the 
falling Isanb ogiilnst tlie ru- 
flpctton of the airplane with 
a moving pl< ture camera 
An otmervatUrn inethiHl is by 
the use of two vertical mir- 
rors at about 45 degrees to 
tbo line of sight to right and 
left , when Hie horlxon allows 
at the same height In both 
mirrors Uie intersection of 
their planes Is a vertical 
line for service use, how- 
ever the development la 
toviard the use of a gyro- 
scope, to give a reference line 
or to actually hold tbe bomb 
sight In iKwltlon. Such a gy 
rosc<»pe Is very sensitive It 
inu\ rarrv Hie slgliHng appa- 
ratus directly upon It or may hold the apparatus paral- 
lel to Itself l>> the mtlnn of n1n\ met himlsm, by whhh 
means the apimratus ma> be humlliMl without disturbing 
the gyn> Figure 8 shows n Btablllwr of the first type, 
with Hie ottacheil right Tills gyro lias a three-phase 
electric motor taking current from a iq»e< tal generator, 
driven by an ulr fan In the slip-stream of the projveller 
The Ihrnib Trajectory A tx^v droppcxl in the car of 
a railroad train In motion falls to the floor at the same 
point It would strike If the oar were at rest, and If 
dropped outside the car It would fall on a vertical line 
as seen from the car, except for the effects of tbe re- 
slAance of tbe air In the same manner, the horisontal 
momentum given tbe bomb while on (he airplane carriea 
the bomb ferward duriqg Its fall and determines tbe 
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direction nf \in pnth, nnd If there were no 
rettlHlunce from the air the iKiiiib uoiilit 
alwu>H be vi*rtUally under the ulrj'hUKt 
hilt iMVflUHe of ihlM air nmiHtunee the Ijoinb 
InKH liehInH In ltn imth hiith \prth*nHy nnd 
horininttiMv f«» thnt unhtw otherwlne dl 
rectwl h\ the In a manner uhleh will 

l»e referred to Inter the Wunh Ih nlnaya be- 
hind the \erth*nl frftin the alndane thla 
dlntanre at the f;n>und lalng m11e<I the 
“trail ' 

Froni the airplane It In the (cnnind that 
fieeniH to iiio\e nnd the l»onil»er Ih endeav 
oiinic to NhcM»t a^alUHt a tarfcet nio\lna 
with the Hjietd of thi alndane Tlie iMiiah 
nt ita releaw to fall donn an In 

«11nHl *iir\iMl line at the rear to the 
tcnaind TIiIh Ik the one nnd only dlree- 
tlon In whhh the hoinher may Nhttot and 
hlfl onlv rtmtnd In ranjre Ih Io reletiHO at 
nneh an Innlant that the iMoiib falling do^^Ti 
thiK Inellned eur\<Nl line n a* hen the 
gniiind In preelwdy the name time that 
the inrgid lakea to reneh thla line im> that 
iKHiih nnd target meet TldH Im mm h the 
HHmn an alamtlng ahead of n (1\lng hinl 
tn bring It <h>wn but In thin etme llure Ik 
no eholei* of angle or iwilnt at whhh the 
hit Ih to be made an Ih had bv iiolnllng 
the gun » the hit muMt lie at the trail, and 
the homh miiHt lie reliaw^il ahead ho that 
the targit r(a<li(>H that iHiInt nt the Hame 
loNfant RH the Uuiih 

ThoHC eoiidllhaiH an nhown In Hgiire I 
a Uiinb n leaMsI at O falla along the rurriMl 
]mth Oil A Ntrlking tin ground at A the 
nindant In the meantime iiio\ltig to II 
The iHiiub UK net^n from tht alridane fallH 
down the oiirMal laith HA to the prdnt of 
hit Heen at the angle 1 1IA iMhlnd the \er 
th*al TIT 4 . If then* were no air nnlHtanet 
Iho homh would at nil tlmcM lie >(riUall> 
under the nlrphini. ok at K and It and 
would fall along the dotteil cur\i*d imth 
OfllK^ H iHinitwila, reaching the ground at 
I> The nngle from I he ixdnl of ndwini' to 
the iMilnt of lilt fnim which the latter 
would he prcHlItIcMl, In gl>cn then b> the 
relnllon 

iangi*nt of angle of night = 

tnmd of plane during fall lenn tnill 

altitude cif idum 
OH -AL 

h-f 

BL 

Knowing tlie \ertical. the Npeid of the 
plane In rehitlon to the ground tht all I 
tilde, and the c linractLriHtles of the lH»mb 
linen or |MdntH uiu) Ih* net up In an tipiui 
ratUH In the airplane to form trlanglc*K 
with Hidofl imrtillel to the llm*H of the hg 
lire, and tbiiH prodia or IndWaU at inch 
InHtnnt that iKiint on the ground that 
would lie hit hv a botiih re1eaMi*d at that 
IniiUmt The iddi*H of Huc.h trlangleH may 
he proportioned to dJHtane«*H or to ^ehnl 
tlcii, fur example, am ma> repreHent the 
mean vehnity of fall and ob tlu gnmnd 
inH*ed of the alndane, or am tiia> repre- 
sent the Hltltiidc and ob the tnivd of the 
plane for the time the boiah Ih In the air 
and U iH cm hucIi u IiuhIh that nil Imiiih 
slghtH arc'eonHtructed, although with iimn) 
iiiodIfleatlonH. 
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Fig S. Gyro stsbIBser and attarhed boaib right. Croaa aeetlons hold the bomb 
right parallel to the gyro axis, and darieaa of the gyro control balanco 
weights that tend to bold the gyro axis Tertlesl A. Timing and 
trail knob. B. AltUnde kn^ C. GriUmator, directs 
on line of right. D Gtaaa window in base 



jAMom, isn 

rrieaaed, and dnHng the fan of the boob 
the wind baa morod the diatance and dirao 
tton AA', canytng with It the entire plane 
in the air onatalninf the airplane and 
bomb to the poritioB O' A' at tba Inatant 
of bit The point of bit is still In tbe 
plane of the axis of tba airplane, aa with 
no wind, since tbe bomb has rocelred only 
tbe same lateral dlsplseenent as the air- 
plane Itself, hut this point Is no longer on 
tbe projeotlng path of the airplane OL' 
but to one tdde. This correction may be 
made In the constmctlcA of the bomb- 
sight by setting the trail correctinn always 
In tbe axis of the airplane while derlatl^ 
the Hoe or plane of sight to the ride. 

In every bombright It la necessary to 
establish a line of sight — tbe range right 
— from which the target will move to the 
trull position In tlie time of fkll of the 
bomb. 'To establish this It Is necessary to 
have some measure of tbe ground speed, 
nnd this has been done hr timing, either 
directly over a ineaRured distance, or In- 
direct^ by colnrldfsice methods, hy syn- 
chronlxlng. In which a part of tbe appa- 
ratus Is caused to move at the same ap- 
pnnmt speed aa that of the ground , from 
duta of nlr apeed nnd wind speed and 
observation of drift , and by compounding 
the aptwrmt motion of the ground with n 
known lateral motion Flfnire 7 Is known 
as the “equidistant** method, there are 
three iMdnu nn equal distance apart, tbe 
rear point being on the trail sight , there 
Is a reversing stop watch, having nn Indi- 
cator which may be at the time of fall of 
the bomb, Indicated by an altitude scale. 
Tim wiitch Is started In the normal dtreos 
thm when the target pasHes the first line 
of sight, reversed when It imsses tbe sec- 
ond, nnd the bomb Is released when the 
hand returns to the p<Mltlon of the Indi- 
cator, the hand, continuing, will reach the 
starting point when the bomb reaches the 
ground and the target readies the line of 
the trail sight The principles of Figure 8 
have been used a great deal. Thera are 
two scales, one for altitude and one for 
time, correspcmdlng for the particular 
lionib In use The time Is taken for any 
ohjoet to pass from the altitude point to 
the trail, ond n point Is set nt this time 
nn the timo scale giving the range sight. 
Indicating the point on the ground that 
the bomb will hit, so hmg nn the alndane 
continues to fly nt that speed and direc- 
tion 

The values for the trail for a given 
iMintb are obtained with great difficulty 
through hmg nnd tedious tests and com 
putntlors. Ttiey de)tend chiefly on the 
factors Ilf altitude, air siwed, and tbe 
shape, weight nnd reststance of the bomb 
at various speeds, and the variation of air 
density Most rights are arranged for 
only <me set of conditions, but It has heen 
found poeriblo to urnmge uppamtus to 
take account of all factors for different 
bomba with only a slight maximum error 

The bomb sight Indicates to the bomber 
the point on tlie ground which would be 
hit by a bomb released at tlmt instant, 
taking consideration of the ground speed, 


Mrwt tMiiiib Rights nt present In um* lm\c 
been Intended fur use nnl} In the plane 

<if tlie wind — that Is, up or 

doun wind, but this restric- 
tion Is a very aerlouH one, 
partloulnrly where them Is 
an effectho anil alrtraft de- 
ftmee, DM the dlreotluna of ut- 
tock arc then known In ad- 
vance, and several tioiiib 
alglits hare been (hvlmHt to 
permit of use In anj direc- 
tion to the wind. Tlie action 
in n cross wind Is readily 
understiKHl If we eunMider 
that the efr**ct of the wind, 
as Been from the Hirplane, is 
to blow tbe ground away up 
wind In Figure 0, a view 
to plan the airplane In at O 
flying with Its axiN directed 


Fig, 4. Br the tinir bomb, released at O, strikes the earth at A, the airriane 
has moved forward to B. Air resistance retards forward movomsnt of bomb 








wtod speed and direction, air speed, olU- 
tnde, and the bomb's characteristics, or 

with conriderablo of these 

factors, It may Indicate the 
proper moment of release, or 
perform that fim<tloa auto- 
matically The complete 
righting apparatus Is required 
also to determine the speed 
and dlrectloii of the airplane 
and of the wind In relation 
to tbe ground, and to ohow 
the proper dlrecHtm of tbe 
axis of tbe airplane to reach 
a givea target and to com- 
municate this dlrectloii to 
the pilot. 

The bomb U an elongated 
body provided with flna or 
vanea at the fmt to direct it 
on tti path. But tbe path to 


Along OA when tbe bomb to FIgi S. Bomb dropped frem airpUne, riwwing trae flight. Kete how the bomb Mlowa tbe alrplaiie carvlnii^^ riwwn to Figure 
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4, and if tha bomb U not properlj proportioned or tbe 
vanee have been damaged, the bomb may not turn aof- 
ikieotly and may move at an angle with ita path. If 
thla angle becumea great, tbe foroee on the vanea may 
ebanga tbe path , if noting up, or hanging back on the 
tura, aa at A, Figure 10, tbe bomb la forced forward 
or '‘aklda** at tbe expenae of Ita downward velocity. If 
noting down, aa at B, it may be forced down In a more 
nearly vertical path at Increaaed apeed, tranafoniilng 
Ita forward Into downward motion, ao that It may reach 
the gniond In even leaa time than tbe theoretlcnl bomb 
of no air renlatance Flgnre 5 ahowa a bomb properly 
dlreeteil on ita path Figure 11 ahowa three bomba, one 
flying true and two noolng up Figure 9 ahowa the path 
of two bomba, auppoocd to he atmllur In ever> any, one 
of which fell true and the other wolihled or poaalbly 
ewti cartwheeled. It la Inipooalble to predict theoe 
varlatlona, but fortunately they are much reduced with 
Increnae <»f olie Accurate bombing not only re<|ulree 
that a btrtiili take n certain path, but that It alwaya take 
the same iielh, ao that Ita point of hit may be predicted. 

It will to seen that It la by no meuna a atniple matter 
to direct an airplane and releaae a bomb imder trying 
coodltlona In a manner to obtain a hit It requlrea 
good training and team work In pilot and bomber, 
steady nervea, quick reaction, a qi^al claoa of per- 
sonnel. sighting Bpparatua of a aiiedal nature, ateady 
airplanes, and a careful proportioning of the bombs for 
steady flight But good bombing will place a given 
weight of bomba agalnat a target with less loaa of 
bomba, of alrplanea and of persoanel. 

ProtaUe limiti of Electric Generators and 
Superpower Plants for Germany 

W RITING In XetticMft iet Vereintt ieutieher 
Jnffenieurc for August 27, 1021, and abstracted In 
Meohanioal Bnffineerinff for November, Prof W Belcbel 
dlacnases the problem of the moat eoimotnlcal and the 
largest commercially pooaible alies of electrU gHienitora 
for central stations. The economy of large units 1 h 
generally recognised and an Interesting dlwusHlon la 
devoted to tbe question aa to the largest possible alsca. 

The moat advisable speeds for various alsea are 
given as HOOO rpm for goneratora up to 2n,000 kva, 
1500 rpju for generators up to 40,000 kva . and 1000 
rpm. for generatora up to 00,000 k^a As examples 
of large generatura two tmlta are dted of 00,000 kviu 
at 1000 rikin. inataUed during the war In (lermonv 
The diameter of the rotor la 2.25 meters, ho timt the 
peripheral velocity at 1000 rii.ui. la about 118 meters 
|ier second. Such large dluiensloDH required a very 
powerfully bnllt axle and also a deolgn In which tbe 
critical ^»eed was higher than the operating speed Aa 
a matter of fact, tlie axle weighs 80 metric tons. Tlie 
teeth are provided with ventilating orlflces through 
which air for cooling the rotor la driven 
The author distinctly states, however, that 00,000 kva. 
Is by no means the limit of alio for aucli generutora, and 




Fig. 9. Night photograidi by Dr, A. W, Duff, using 
1 otonige battery in the bemb and an electric light 
on tbe ialt Note that the tomb that is wobbling — 
probably ^‘cartwheeling’*— looea its forward velocity 
more quickly, and finally falls In a nearly vertical 
pith. Fall oreaka in the lines Indicate oeconda. 

The bright points are atora 



Fig. IX. Three bento drof^ fron an alndoii^ 
Net# the tme trajecterv ef the nmt bonb ai^ tto 
*iiaalng np^ of tto two tower lionba. Accurate bomto 
Ing Mt only requlroa that a bonb take a certain 
pntK bat that It alwaya takea the same path 



Fig. 7 Diagram illustrating the “eqnliUBtant 
method” of sighting 

tlieorettcnlly It la by no nicanH ltn|M>snlbIc to go consld- 
erulily beyond that In fact, to su>n that it has been 
estnhlislicd by talculuthm that gencratont may to built 
In slxcH up to 1(10,000 k\a and the most seiiona olwtacle 
111 the \iiiy of aecimipllNliIng such cuniilnictliinii lies In 
tbe dl flic 111 ty of the transportation of such huge nm 
f bines b\ railroad, neccKsItntlng tholr assctnbllng and. 
In luirihuliir winding on tlie iqMit of Installation, a 
pTocivw not Hlwn>H attractive 

Tlie use of giant machines of 100000 kva at 1000 
rpm is suggested In n central atntlon with six units, 
one toing a standby Sm h a plant would have a nor- 
ninl load of 400 (NNI kw and a peak load of noo.ooo kw, 
wirh a total output per yi*ar of say 2 0fNl,0(W) kw hr 
Five such ccninil stations would have been nuflkient to 
satisfy the entire dciiianct for electric power In fler 
nianv For steum turbines driving these generators are 
suggested double* units with steam ndnilsnlon In the 
middle 10 to 17 ntnios pressure at the turbine Inlet 
and JO alinos. gage pmwure on the boiler with a steam 
teiniM future of degrees C4«llgrHde at the turUne 
Inlet valve 

In view of the great oonaumptlon of fuel and water 
of condonruitlon It Is obvious that ecoDuiul<*HUy such 
big plants should bo located only near a large coal 
supply and also near a large river Asmimlng that 
coal would bo delivered 100 days In the year, this would 
mean that T'VM) tons per day would have to be received 
Into the plant and to dislrlbuted either to the boiler 
rooms or tn the bunkers. 

Tlie general cemdusion to which the author comes 
la that at present the limit to the slxe of electrical 
genurutom Is set mainly by the demand for power 

What Is Gray? 

A NFW publication. Sclentlflr Paiier of the Bureau 
of Stitndunls, No 417, entitled “The Hiiectml Dla- 
trihiition of Knergy Rcqulretl to Kvoke the Gray Hensa- 
tlun * has Just lieen announced. Tlie chief slgnlflcance 
of thla paiier Ilea In the development and testing of an 
cxjierliut.nLul iiuthcMl for (Utenninlng on objective phya- 
inil Htundard of “white light ' 

Kxpcrlnuntul results are given from four observera. 
Hie average rcaults of these observers Indlcute that 
“while light limy Is; rtpresented (1) Theorerhally. by 
tlie llglil frtuii a Plane kian mdtntor at a U mperature 
of degrocfl abaolutc , (2) practically, to a fair ap- 
proxlinatliufi, by average ncam aunllght at Washlngtoii 
It is however. eiiipliaHlxed that the final establtahnient 
of sue h a HtandanJ should be based on a mure extensive 
atatlKtUal InvestlgutUm 

An apismilix to the isiper seta forth the deslruMllly 
of an extenalvo statlKtlLal detenu Inn thin and correlation 
of the ihiiracterlHtlca of color vlalua This publication 
1h now ready for dlNtrlhullcm, and any one Interested 
may obtain a copy by addressing a roquest to tbe 
Bureau of StamlanlH until the free* stock la exhausted. 



Fig. Id. Showing tomb A nosing np and bomb B 
nodng down 
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IchthyoMurus with jwngf tnm photograph in tho Amorkaa Mimmm of Natural Hlotorj 


How Did the Ichthyosaurus Live? 

N O other imlilHtnrlr (reiitim now (xllntL Ih receiv 
Ihk iim iiiurli c<»nHl(U niilon tculHi hs the jihthyo 
HiiuriiM. The iM»iHilMrlly of thiH wiir»ptlle Ik Oilefly 
tMiwtl on the fml thnt nunu n»UH Will pres*r\od fomtlla 
lire efiDKtnntly fnuniF In <irlaln KCtHonHof the 

HlHte-quurrk^H In Jlolxmlndi n and othir imiHh of WurL- 
teialH*rf( th(> an found In hikJi lar^e nuiidH rx that one 
*un uhiicmt lx* pnauriHl as thKirtd It Ik for tills 
n awon that (k*rnian\ h yeoloirlL <*<»llet thinH (HiniprlsB 
KUih complete and InttrLKtln^ Hia'tlmcnH of a now ex- 
tlnit tuiHt 

In \Iew of the wialth of ftawll iiaiterlal avaltnhle 
ff»r inuwtl^ilion and nuiipurlKon, the w lentlHl wns 
ennbleil t« Himly i\cr> dctnll of the bodily Htniitura 
of IhtK mai iiionKti r The MlentlHt waK uIko enabled 
to (leteniilne lo a liir^re ixli»nt IIh habits of life by 
inLUDH of a isimpariitJxL studA of exlKtinit creut\jn*K, 
whoHe iHMllly KtruUure reHc'inbhsi that <»f tlu Ichthyo 
MiiiniA 

The Uhthjosaurua afitieared ehletly In the Juruadc 
and (^ri!(H<*Goim forniiiUonK In KunijN uh 


In the mini tier of pliahinffes, wiucn enlargement of 
tlnH wnK no doubt the nmuic of a splitting of three or 
flve fingers as evldtmced on all Triaaalc fonnatioiia. 
The gills are considerubly more pointed, and are 
ef]ii1p]ied with a set of teeth, set In a oommoo groove, 
riie poHsoKslon and forumtloa of which give proof of 
the dangerous iinHlafory Inatliict of these monsters. 
Large circular bony plates protocted its eyes ai^Unst 
the wutcr pressure ot great depths, fbr the Ichthy<^ 
HJiiiruH. like I he whale, was an tmnsualJy good diver 
Tliey llxcd chlofiy on cuttlo-flsh (Behmmltes) and fish. 
In the iipi>er Jiinisslc fonnatlona we find fbrma equipped 
with considerably fewer teeth This reduction In the 
nuriilier of teeth is on<|uestlonably doe to the Increas- 
ing nunihers of suft-ahetled cuttle-fish which developed 
nt tliut tliiie and wlikli formed their main diet 
A peculiar cbaraeterlKtk of one cumpletely fosaUlaed 
spei linen Is a eemldreular throat-sack, wls^ funetkm 
huM not yet lieen determined. Perhaps It served a pur- 
pose Kltnllur to Uiut of the htunan larynx, or of a box 
which hud ftomo connection with Its abeorptlOQ of food. 


The alnn of the Ichthyosaurus was completely naked, 
being an adaptaUem to its aquatic exlstenoe and its 
swift movements, and In order to overcome the resist- 
ance offered by the water Nevertheless, there are 
traces of armored limbs (Panserresten) to be found 
on the front and hind fins, which give proof of the 
fai*t tliat Its land predecessors were armored. 

In the black Uas strata of Swabia several spedmena 
with well-preserved skins were found, on which the 
outlines of the present tail-fins are completely retained, 
miese fins are vertical In posltkA, that Is, they are 
joined symmetrically even with the body The ver^ 
tebral column shows a pronounced curvature in the 
region of the tall, which Is Indicative of the fhnctlon 
of tlie taihflns os organa of locomotion 
In their outer appearance the Icbtliyosauri remind 
one very much of the Delphine mammala. This cor^ 
resiMtndeiice can only be accounted for by necessary 
adaptation to a similar mode of living Among other 
cliaracteriatlcs Its siniplo vertebral bead bespeaka ita 
iiiunstroiis nature Brniy ventral riba covering its tho- 
racic cavity, annaestlanahiy enabled it to 


well as In Ike Upper JuniHMh stnitii of 
Aniericu to (IrtHmliiud in the North anil 
IlkewlHC In the Upfur TrlnHxIr ftmiiatlonA 
of Eurojie Indlvltluiils 10 inetirK long 
were tlien a coiiiiiiou cMiurrenct I1 v«hI ex 
ilUHlvel} In the hc^i, nnU ooDKiMimntb 
might he rcoiHklered ti» hnw adaptoU theiii- 
Kches to tlilM life to a very high degnH» 

UndoiilikHlU tiny wen deKctndantK of 
Koine land nionsterK, although their InhIII) 
structure KhowK !Ihj were utterly 1 uch|mi 
hie of iiiuving ulMiut on hind hut Hiient 
thoir llvcH oxf lUNhcly Kwluunlng alNiut In 
the wiikr In addition to their bodlh 
(huract(rlHtk*H, whidi kIiow iidupiallon to 
an ui|imtl( cxlnU^nci to a high degree 
their imthod of n jihhIik flon Ik oldcmcc 
of thiH fail SullUkni pr»M>f exlnls that 
iluv were Imm all\o A total of 14 IhmIUh 
of IchtliAOKiiuruK wen found with voung 
ones In their UkIIok. renskkiiiig the i*on 
difton of the coting In a niinilNr of 
these KtHfltiaiiK the ijrtH-esH ttf birth Im. 
etiitie prohli imitkal In vitu of the fact 
that nmn\ of ihesi* young enox wire fnc 
Ing each othiT Iloth Owim and gm iixtixlt 
expreswsl Ihi liellef that thi IihtliAo- 
sauruK fre<iui*ntl\ ate their young onix. 

Urnnea deHcrves the treillt of ha\lng ihtl 
nltely eMiahllHheil (he truth of this UHftcr- 
tlon by \ rin Ing a Tk^lln s|mh linen 

The Jcht h\ nxaurus |»OKKexxed a hmg 
tailed himd w hk h w as >ilned 1 o the 
Splndle-fonned torso practkalh without n 
neck, a fact whhh enahhnl the inonHter lo 
skim Ihrougti the water with practically 
no resistance Undoubtedly, through bod 
lly stnictiire anil IIiiiIih, they must have 
been tlie beat swliiimers auiong tho sea- 
nnliunls of that time They possessed 
very short llinlw of n finny siriic ture The 
hind rudder-orgnas showed weak ilevelop* 
msnt since locomotion was obtained ^ 
means of the two lobulated tall Hns, act- 
ing In conjunction with a rather high back 
fin as keel 

In the structure of the skeleton nf the Adult and infant khthyoaawms, as rastorsd fmn the taaU vmeaiu of tha 
Unilw we find pnaif of a striking increase Genaan ielda ■««« w ws 



take In large quantltlaa of air in diving 
Into the depths, fbr one must oaanme that 
breathing took place through the aid of 
the lungs. 

The large numbers of fosslllaed sped- 
meOB found prove that these animals led 
a gregarious existence, and that, like the 
whales, they moved about in large schools. 
Whether or not they are to be considered 
as having been the oole Inhabitants of the 
high seas, Hotenbofbn'a discoveries prove 
that they even ventured Into oballow bays. 
This reptilian family fiourislied in the 
period of tbe Llaasic Fonuntlona. the most 
Important feature of which Is the large 
number of different spedniens of Ichthyo- 
saurus and other reptilian remalna. In 
the Upper Jurassic strata they become 
rarer, and rarer sHU In tbe Oretaceous 
rocks. Not a single Ichthyosauma remains 
from the Tertiary Period. It must accord 
lng(y be assumed that this reptlla became 
extinct In tbe Upper Oretuceoua forma- 
tion 

PmlofwitrfttwAab t i rt — l id aWj 
fal 

A UKCMNT discovery was made of aa- 
heatoa-beartng rook whldi gives sMxmi- 
iae of being of ocnuddemble value. Oonaul 
Norton F Brand In a recent report states 
that the depodt is located In the serpon- 
Une rocks of the Canadian Padtlc Ballway 
connecting Kevelstoke and Arrowhead and 
is about four miles north of Anowhsad. 

The Uontreal JEioay filar recently an- 
nounced that a large mannfaituring plant 
for making aabeatos products la abont to 
be oonstrocted In tbe Province of Quebec. 
Aoeordhig to ttaU artlde about fiO per cent - 
of the asbestoe produced in Canada has 
hewkrf o re been exported to the United 
fitatei, while nearly all of Oe tkmilnlon'a 
reg nti emeata of aobastos prodocta has 
been leexported from m* eoutry. It la 
undmitood that aabestee ooastltQtss about 
oMdialf of the Btfawrqt gredacdon of tbe 
Provtaiee of Quebec^ » 
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81s MMCMrire itagM ia the Mthm of one cylinder, etartiag from the moment when the compreoelen etroke In completed. For full detailn aee the text 


Intake, Compression, Power and Exhaust 

SaooMaTe Stages Showing What Happens Inside the Motor That Drives the Modem Automobile 


^^VNB of the popular featnraa of automobile iiho¥ra of 
reeent yeara has been the diaplay of enginea cat 
away bi aomo manner and driten by eleetrtc power 
from ontaide, to diaplay the aooc cn alve atepa of the en* 
etna cycle There are altraya half a doaen of tbeae 
eatatUta, and there la alwaya a good healthy crowd In 
front of each We cannot believe that the people who 
go to the aatomoblle ahowa lack acquaintance with the 
fandamentala of the internal combofiUoa engine, yet 
they atand by the hoar watching theae exhlblta turn 
over with their Intemala expoaed. When the author 
of *'Helen'a BaMea" pat the worda "I want to etie the 
wheela go 'round P into the nMinth of little Taddle, he 
deniottatrated the poefa atatement that the child li 
father to the man, and gave expreaston to one of the 
dominating huputan of the dvlUied homo sopleat 

Tbta, we believe, la aatBclent Jaatlficatlon for the ido 
tnrea and text that occupy theae two pagee. Few of 
our nadera are in ignorance of what we tell here On 
the other hand, the tbinga that experienced drlvem do 
and my make It plain that all the nlcetlea of the engine 
cycle are nut unlTcraolly aiipreciated. And even the 
reader who Anda nothing here which had failed to Im* 
preaa Itoelf apon hla conadonmeM will, we hope, take 
a ceruin aatlafactlon In Juat watching the wheela go 
*nmn(L 

The flrat attempts to make an enxtne which ahoald 
be driven by the direct power of an explndtm inking 
place In Its cylindera, without the Intermediate agency 
of ateem to convert the beat of ooinhuatlon into imwer, 
were disorderly and unaucccaaful mainly becauae they 
tailed to take Into account the fundamental necessity 
fur compreastem. A proper mixture of air and gaaoUne 
la ezploalve under all cfrcuituitancea , but at atmos- 
pheric premure It will not produce power to do a great 
deal of work It la for thla reason that Beau de 
Bochas, whi> flmt laid down the orderly sequence of 
atrokea set down In the title above, la often rccognlicd 
aa the grandfather of the modem four-cycle engine 

Our flrat aerlea of drawings attempts to follow lliese 
tour parts of the cycle through in a single cyllmler 
We uke the carburetor for granted, aaaumlng tliat a 
means is present for miptilylng to the Intake manifold 
a proper exploalTe mixture. We start. In Drawing 1, 
at the point where the cylinder stands at top dead- 
center after the completion of the compression stroke. 


This cylinder stands now on the verge of doing work , 
the gas above the piston is under compression as Indi- 
cated by the In turning arrows, and all Is In readiness 
for the spark 

For the moment we shall take the spark for granted, 
too, and rest secure in tho confidence that when it Is 
due It will arrive Drawing II shows the next stage, 
the fltMU’k has occurred, the gas In the Under has ex- 
ploded, and the arrows Indicate that pressure is being 
exerted In all directions. An explosli m, Iw It noted, i un 
take place in a eUssMi chamber without anything of 
note happening A certain definite pressure Is pro- 
duced. and If all tlie walls are able to withstand It they 
will do NO, and It wilt be contained In the present case, 
all the walls of tiie coinhuNtloa chumlier are amply able 
to contain the explosion, with the single reservatimi 
that tho floor of this chanilier, fumlslifv] by tlie ptston, 
Ik movable. The expanding gases take the vent that Is 
open to them and drhe the ptston down Drawing II 
shows It on Its way, moving downward us Intllmtofl hy 
the arrow Tlio “throw** of the crankshaft, which a 
moment ago otood straight up, has lieen pushed around 
and DOW stands straight out In front of ihe idane of 
tbs paper Tim CHiusImft which makes a single revolu 
tlcm to two complete turns of the irHUkshiift, for a 
reawm to be demc«Nt rated later, has made onv-elglith 
of a turn to match tlic quarter turn of the rnmkMlmft , 
Uie cains are In cornel Mtndingly sblfunl iNiKUions 

In Drawing III we are within a quarter Im h or no 
of bottom dead-center 1he exhaust cum has Dio\ed 
around fur enough to tune started to raise Its push nnl 
and with It Its %iil\e With tlu* «ruakNhtift throw so 
near Its own deud-evntt r, the plstun cun not exert much 
puKh on It In any event the IntlnlteHlinnl amount of 
power lost by what iniglit at first blush seem the pro- 
mature oficnlng of the exhaust valve Is more iliun ttan 
pensuted by the uo«*eIeratJon given to the exliiinst 
pnH*es8 hy this eurlv oiienlng For there Is going to Im 
u real loss of power If we attempt to exiihslo the next 
iliarge, whoi its tiiuo comes, without having cleaned 
out the burned guses thoroughly In UiIh drawing we 
NtlU have the goaeM In the combustion chambtT expand 
ing, pushing in all dint thins, and Imtdeniully iiuMHtng 
to some degrott out through the partly opened exhaust 
valve and thereby lightening tlut tusk which the piston 
most perform on Its mmtroke. 


Drawing IV allows the piston at tho end of Its down 
stroke at bottom dead-center, and the exhaust valve 
Is open a trifle wider The piston will nut move any 
further so that the cylinder is impervious to the ex- 
pansive force of the gas save at the one point where 
we lire only to glad to have It yield — at the exhaust 
valve The only action of note that Is taking place In 
the gas Is therefore its continuing escape through this 
valve 

In Drawing V the piston has gone well along on Its 
upward stroke , we see Ihe crunksliaft lhn>w up and out 
behiml Uie plane of the paper This In the exhaust 
Ktrokn, tho gas maj still ]m\e a certain aiiioiint of ex 
pnnslvo acthm left In It hut that In Immaterial The 
piston Is actively engaged In driving IL up and out 
through tlie now wUkMqien exhaust valve, tho heel at 
the cam (In ii cnin of this hIuiin* It NeeiiiM hm though it 
might belter be designated the toe) being at Its highest 
point 

The sixth sketch depicts the mxt slgnlflcHint stage 
Tlio plHtun has agidn retic tied the dead-center at the top 
of Its stroke, and the oI>hldc<> of an arrow to Indicate 
Its direction ttiakes It plain that It la again momentarily 
chocked 'Hie exliiuist valve has chwed completolj, In 
iinth brntlon of the opening of the Intake valve wlihh 
H to follow At Ihe Ktugi* HhuwTi here, mdhlng Is hap- 
I»euinf, In the chninlier nlx»\v the idston head, the ex 
imiiHl liiis iM'cn cuiiipleifNl, the Intake has not started. 
Sf» wt have no giiH flow at all, and no arrows to Indl 
cute un\ 

An soon as tho piston slnrlM Ms downward stroke tho 
intake \iil\e of rmirHe imiHt Htiirt to o|K*n In order to 
get the full tamellt of tho smUtm from the motion of 
the piston Drawing V II shows that this condtthm In 
met, Dniwlng VIII shows Ihu Intake slruke at Its cen 
ter, with piston and crankshaft In atstut the same iiosi 
tion as In Drawing II, hut with the (anis and the valves 
finite ollidwlse, and Dnwlng ]\ sliows us at the en<l 
of the stroke, at bottom detid-center iigutn Here vre 
are nlfout to start up on the compresslim stroke, and It 
might seem I hat the Intake valve should have (lowed tn 
expectation fif this. TIio fact Is, however, the In 
drawing iit Ihe valve Is mt iierslstent Hint we run 

afford to penult the closing ot the latter to drug along 
a wee hit Into the compression stroke It need not clom 
cf>mpletel\ imtil the gas In the cylinder shall have had 
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time to tranmlt tbe comprenlve force of the moThUC 
plMton from tlie bottom to tbe top <»f the cylinder But 
Dmwlnff X ehows ue that as anon mm any appreciable 
dlatant'e haa lieen trurelled lo platim In ita upvard, 
conipremive way, the Intake valve ia aeuted. Prawtnga 
XI and Xlt ahow the completion of tlie compreMlon 
stroke, and brlna na to the beftlnnlnit aipiln 

Onreful ciniiiwrlMon *>f Dmwlnipi III VI with num- 
hera VI-X will ahow that the Intake %*uhe and the ex 
haiiat \alve do not correaiNtnil exactly In their action 
The exhauat o|wna iMfura the platon reacbea bottom 
dead-center and la (lotted at the Instant whun It arrives 
ut tup ihttid-center Tlio intake ^alve, on the other 
hand, opens a ahade after top dead-renter and doaea 
a shade after bottom dead-center This reMtilt, It will 
be apprudaled, retjulres that the two cams be aet not 
at exact riaht unglen to <me onuUier^ hut at an angle a 
trifle wider than ibis, so that the Intake udlun follows 
Um exhauat at on Interval slightly greater than a 
quarter revolution of the camshaft or a half revolutlcm 
of the crankHhafl As here pictured, the tw4» valve ac- 
tions take the same actual time and the at tlon of each 
\Hlve In opening takes the HHine |»erlo(l as the action of 
the fame vnlw In closing If It were deslrwl to ckqiart 
from tliese conditions, tlw pi*rlods of tlie valves iiiuld 
be made to differ by having Iho Intnki and the exhnust 
cams of different shu|»e whlK I he half periods of a 
single valve could lie mode to differ h> having the cam 
imgymmetrlc — sloping more shandy one side of the 
heel than on the otlier 

Tlie vaUe ui lion and the shape of the cnni have been 
copied. In these drawings, quite fnithfully, fnmi u iiar 
tknilar engine of a isirUdilur brand of automobile 
Aside fnan this. It will be reuUxed that liberties have 
been taken In the drawings, wlili h ure ratlier crude In 
a number of r(*s|ie<lM. In particular the alcove that 
carries the valves Is not. Ip fact In front of tlie cylinder 
cliHTiiher or liehlnd It hut in every engine Is uctually 
at one aide so that the valves stand side by side In 
tbe dlractloo parallel to the crankshaft For simplicity 
of drawing we have turned tbe alcove anmnd, and at 
tlie same time so pictured the valves thut they may both 
liavn thdr push i^s resting on the cams of the single 
camshaft (>f course no sane designer would set up tils 
engine In sui li a way that the intake would have to pass 
ncrons the exhaust valve, c«)verlng n superfluous dla- 
tamv of two lUf lies or more Other of 

drawings are likewise mode In tbe Interests of eleur 
lUugraniiiiutlc representation, and will lie so understood. 

We have stuiwu the valves on our t> picul < > Under as 
of the poppet type More and more, en^ne-bulldcrs aro 
availing thetuselves of the advantages of the overheud 
valve In the top of the cylinder casting, ao a word 
ought to ha sold aUmt tills. Its l>lg feature Is that It 
eUmlnates tlie alcove, and makes It possible for Uie 
Intake and the exhnust to pnM<ee<l without running 
around u comer The Incoming gas enters 
the main body of the cmiibustlon cham 
her at once, the exhanst gases leave that 
chamber directly via the valve CurlouHly 
enough, tbe Intnalucllon of the overhead 
valve requires no nKwllflcatlon of the cam 
setting, In s|ilte of the fact tliiit the valve- 
head must move downward to open and 
upward to close. In reversal of the isiiipin- 
valve action Tlie push rods are merely 
made loagei^Hnifllctently kmg, in fact, to 
project into tbe clear no top of the cylin- 
der casting A rocker arm Is tlien pro- 
vided, mnntng from the end of the push- 
rod to a short valve stem. When the 
push-rod moves up, this mckcr drives the 
valve down , and, as our drawing Inserted 
tor the purpose shows, the two styles of 
valve are In precisely the oame position 
tor the some poaltlon of the cam It Is 
even possible to Intnidnoe a le\er-ratlu 
effect by allowring the valve end of the 
* rocker arm to lie longer, from idvot to hearing point, 
than the driilng end that bears on the push rod. In 
this way the valve travels faster than It can with tbe 
direct drive from the push rod, and so may open wider 
wltbuTit any loss of time 

Ttie action of a single cylinder Is by no means all 
there la to the autotuoblle The several cylinders have 
to be so arranged that they will all contribute. In equal 
•harei to the driving of tbe shaft It Is here that tbe 
Innlnineotal divergence comes In lietween tours and 
sMa^ and between all In-line and T type ringlnes. We 
have not miace to picture tliem nil, and must therefore 
content ouraelvea with n tow generalltlea. 

Every plstco, It will be retillxed from what we have 
already shown, must make two cumplete return tripa 
down and up again In its cylinder for Us completo 
cycle, and that meana that the crankshaft moat rotate 
through two complete turns for a single cycle of the 


cylinder In other worda, the Indtrldaol qrttndte dn* 
livers a power stroke not once on each tom of tha khhft, 
but once on every two turns* Tbla la the fsatnm ttaf 
arpurates the four-cycle engine freau the steam mgtae 
and Uie two-cycle tyi>e gecierally, where werh la dona 
on both sldee of the plsUA ao that a power atetew la 
delliered cm each revolution of the crankihaft, Mean- 
ing the matter further, this la tbe raaatm why the tour- 
cycle engine Is always a iiinltl-cyllnder affair. A single 
c> Under cun hardly deUver enough inergy on tbe work 
stroke to carry the crankshaft through a tom and a 
half, dri\e the tdston through tbrsa paraaitle otrokaa, 
and In addition dcUver energy to the tranamlMlon 
system 

Tlie cylinders niuHt, however, be arranged so that two 
demands are met The power strokes from the aeveral 
pistons must emus at evenly diatributod Intervala 



in botk t/pci, dtiplU ths rsvWMd dlraetion of ^toalBg 

Peppei valve va. avexhead typa 

through the two revolutkma of tha crankshaft that cor- 
respond to the single oole of the entire engine, and 
they miiMi be so distributed spatially akmg the shaft, 
from front to back, us to keep the latter evenly bal- 
anced The latter condition la not so clear when ex- 
pressed in words us the former, what It means may 
well he appruriutfNl by u glunce at our drawing of the 
completo four-cylinder en^ne. 

It will lie noted that here the two end throvra of the 
crankshaft are shown down, %tth the pistons corre- 
sponding to them at bottom dead-emter, while the two 
center throws une up, ut top dead-center This, It will 
lie understood at once, results in up even distribution 
of the up and down moments about tlie center bearing 
of the crankshaft If, without proper thought, the 
cylinders were allowed Co Are In order from front to 
buck, the first and third throws would bo down while 


the aecond and fourth ones were up, and tha unbalanced 
pressures would destroy the Cipttf bearing In abort 
order. If not tbe crankshaft In fiM bargain. 

The six-cylinder engine, of course, presents three ex- 
pkMtoas and three power atrokM for each tnm of the 
crankshaft, while the tour-cylinder type presents only 
two. This means that where tbe auocesalve cyllnden 
In the hmr (In order of firing, not In ord^ frain front 
of the engine to back) have their crankshaft throws 
exactly opposite one another at angles of 180 degrees, 
the corresponding angle In tha six Is 130 degrees, The 
great odvantage of the six Inhetea In tbU drcurastance, 
tor where we obow tbe tour vritfa all pUtons at dead 
centers slmultstMously. this cannot happen cn tbe six. 
which must always have at least tour of Its six cylin- 
ders somewhere In tbe middle of a stroike. with never 
more than two of tbe six at a dead-center This exidallis 
why tbe Hght six-cylinder cam make gasolliiMilleag* 


prasttcally akut} to toat qf hast toim niMli the 
dgbte atel twiivtte od n ieai wty him that* hxtme» 
tennothnaas of opaikttcit hpon a laiiPir coneampttnn ^ 
fuat^ 

Wa have aaieetod tha tour tor fan dja gra mto a ttc mp- 
raaentatton of the entire eogteecyela^ and have retained 
the oonvcnttonalleed crudlttoa that make tor more eon- 
veolant diagnumntng. We are now able to show the 
retettoo batwemi the crankshaft and tha camshaft the 
driven gear at the end of the latter la tw|ce tbe alee 
of tbe drtvtng gear at tbe and of the fbnm, eo that 
tbe camshaft toms coot while tbe crankshaft tame 
twloa. Uedectioii will show this to be a neossmry con- 
ssqoeuce of the fodr-etroka cyclai It could be avotdad 
only by the use of separate eaniAafte tor Intake and 
exhaust valves. Arrows amphasiae tbe fact that with 
a stmide gear arrangemant Uhe that plcturad. thma 
sbafte ravelva In opposito directions. 

No oommont Is necessiiy Upon what Is taking plaee 
In each cyUndi» Individually, stnee la every case oie 
of the stages shown In our first twelve drawittga Is re- 
produced. Tbe iMdnt here Is ratlier to exhibit deariy 
the succesBloa of pow er , exhaust, tetake and oompree- 
■don , as well ns tbe succession of power strokes tbroud^ 
cylinders 1, 2, 4, 8 when number^ In acoordanoe with 
their pnsltlou along the axia of the engine. The came 
liave bean still further oonventionaUaed. and this time 
tbe arrangenient of all eight of them appeara. 

No effort Is made to Indicate the manner In vffaldi 
the timer or distributor, for prodwelng tbe spark at the 
right time in the right cylinder. Is geared or connected 
ty chain to the ultimate souroe of Its driving power 
It, like the camshaft, must rotate once to two turns of 
the crankshaft . It may be driven by one-to-one gear off 
the camshaft gear, or by a similarly geared chain off 
the camshaft The point In showing It at all Is to 
Indicate a little more clearly wbm the spark cornea 
from Afununlng that we have a sparking current In 
the wlreo, It Is idain that as the brash passes over 
each contact, this current flowe to the plug In tha oor- 
rosponding cylinder and there gives tha eparfc. We 
show only the wire leading to the cyllndtf that to 
actually firing 

The distributor Is tha one element In the timing of the 
engine that Is flexible (as tbe ^lark-lever indicates) 
The sloaer the engine speed, the further the iperk must 
be retarded to give the maximum of power , tbe greeter 
the engine iqiecKl, the further It must be advanced In 
the same search tor maximum force. Ferhaiis the rea« 
sun for this Is not deer to every driver Beficctlon 
ought to make It plain that the slowing or speeding of 
tbe engine doos not In the least affect the relative tim- 
ing rrf pistons and valves, It affects only tho actual 
values of their several speeds. On tbe other hand, tho 
combustion and explosion veUiclUes of a mixture of air 
and gasollna are entirely definite, and nothing we do to 
the engine can affect them In the least. 
When we slow the engine, or speed It up, 
we therefore do alter the ratio between 
the piston speed and the speed at which 
the gas acts in the combustion chamber. 
If we slow the engine materially tbe ex- 
plosion takes place at tbe same old q^eed 
und will reach tbe piston head and begin 
to do work thereon before we are ready 
for It to do so , to prevent this, we retard 
the spark and start tbe expknlan later 
When we speed up the engine beyond tbe 
velocity of gas explorion, we similarly 
must advance tbe spark In order to make 
certain that the expanding gas shall reach 
the ptston bead soon enough 
T^ whole sequence of evento that take 
place Inside the gas engine is admirably 
derigned to bring out tbe true aignifleanoe 
of minute Intervals of time. The Greeks 
hod their celebrated paradox of fiano, 
which was a permanent puisle to them 
baeauae, admitting the pnariUUty of dividing apaiee 
again and again and again Into as small Intervala an 
we chouse and admitting the reality and the rignlflCmice 
of the parte Into which It might thus be divided, they 
refused to divide time rimllariy Into Indefinitely email 
ptecea. We are apt to ihara this tokUag that them 
comes a point beyond which further shortenlnt of the 
time dealt with lacks rignlficanre. If we Will hut re- 
flect that plstoM make up to aoQO trips up the egdte- 
der, and 3000 tripe down It. end 4000 dead etope and 
revereals of (Urec^oh, In fiO eeeonda, we ov^t to ha 
convinced of the reality of minute time totorvala, 31im 
Is ttina, and to qiara, fnr t^e prpper ecquence of aU 
the things that must teke placa to onmplete a coaqA- 
catod enghift cycle whufii lasts tor but 0 ona-hundredtha 
of a sscond--4v«Q when the Item imder eefieideratton 
U the halt at desd-owtar whtafa cw only be a Hoe ra i* 
a small fraction of thla alreddy mttatf period. 




IMItf IhMMr g wBiptni 

B T niMpst <tf MW dvrloM, Olndimitl 
■tmt our trtdcf lud stmts sre to bs 
kept Am tnmi Iwsvy snows snd oostlngl 
of let which In the past bass proven bit 
ofarta^ss to^ trafla Tbsjr have been oA- 
dally adopted by the dndnnatl traction 
company, and formally approved by those 
dty oAdals having sapondslan over the 
compaay 

Tbs aepr squlpment eooststs of s eve n 
cars e q u i pped with soowimafaing **wliigs** 
which are 12 feet long and when spread 
oat for action dear a width of T fkset out- 
dte the car track. These **wlng8'* are 
also equipped with extensions of heavy 
steel folded over like a Jack-knife which 
whan opened vp clear several additional 
feet This eontrlvsnoe may be termed a 
**iiiDppcr-in>'* and dean the street for the 
beoi^t of other traflle. 

Another idece of equipment la a large car provided 
with an apparatas for the removal of Ice. On the 
front of this car Is attached an apron provided with 
steel teeth, for the cleaning of Ice from the tracks, 
which forms after snow melts. This machine. It Is 
soldi wtU do the work of 200 men. It Is also planned 
to equip tracks with **wlngfr' for use on streets where 
there are no car tradok— By S, C. Kroger. 

Electric Serrlee CostlnBcd idille 
Dnct Line was Lowered 

I N Minneapolis recently a two-Une under- 
ground duct was lowered 12 fCet 
through a total length of 1100 feet wtth- 
oat any Interruption to the electric ser- 
vice. At the point where this work was 
accompltshed the roadway was dei>reesed 
12 feet In the process of dlmlnatlng a 
grade croadng, and the suspension method 
of lowering the ducts was resorted to in 
order to gain continuity of service 
The street wns cut away on either tide 
of the duets to the required grade and 
then the ground waa cut away from under 
the ducts at 10-foot Intervals. Under the 
ducts a trestle of cross-ties and upHgbts 
was erected in the openings and two sets 
of planks were placed on edge on top of 
the trestle parallel to the road Bolts 
passed between the two timbers carried a 
nut and waMier and this formed a carry- 
iDic support for tbe ducts. Rhort cross- 
tles were slipped under tbe duct line a 
short distance apart and a loop of guy 
wire waa ptisaed around each end of a tie 
and on through a pivoted eye on the lower 
end of the bolt All the bedts were adjusted to take up 
the tensions, and tbe remaining earth was removed 
with a scoop shovel Tbmi the ducts being In complete 
auqwnslon were ready for lowering. To lower the Unes 
the nuts on every other peUr of holts were given three 
turns and then tbe alternate eupporU were lowered by 
three turns of the nuts. Upon reaching the bolt ends 
the outs were taken off every other pair of bolts, and 
the guy wire loops were tongtbeiied out by 
about the loigth of the thread on the bolt 
After the bolts were placed baidt the nuta 
were screwed down to take up tbe strain. 

This process wns repeated until the ducts 
had reached their new levd Then the 
bolu and loopa were removed and the 
trestle demolished.— By Alton B Child. 

Daily Ncm and Coneerta by 
Biititft Tde|AiMi6 

T HB Weettogbouse SUectrlc and Maim- 
fkcturlng Oqmpuny announces that It 
has opened a radio ttdcpboiie broadcasting 
station at Its plant In Kewaffc* N J., and, 
with tbe cooperation of tbe Betrerib gnn- 
doy Can; Is aupplylttg newt and ooncots 
which can be haard by wlreleas operators 
within a radius of 200 mllea. 

nvery ^ght beginning at OHIO Bastera 
RtandafA tlgm an entertninment conolstr 
Ing of a dlgi^ of tba day's news, Govern- 
ment re po r t^ and a musical selectloh 
Isgtvon. A Mosul feature of tbe enter* 
tatameats U n ohUdren's hour every Frir 
day Mght at T o^dodc» when songs aud 
srorUs for 13m youngsbani wltl be ndlo- 
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Tettlnff of niernuMBeton 


The scraper that clears away ice and frosen snow 


so that thousands were able to enjoy the games. Sim- 
ilar servile will be tinivlded for the major footbuU 
games and other important sporting events, the fact 
that these occur strictly on schedule makes them more 
eltglhle for such treatment than the more serious news 
of the world Klectlons. houever. can always be cov- 
ered, os can market qaotatlons, liupi>rtant court decl 
ekns, big sporting events and anything else that hup- 



UMng Uta trallsy sweeper to clear snow from the roadway 


pens on fixed sUbedule or at a lime known In advance 
The Wcstlaimmise Newark station oi>erutos on a wu\*e 
length of aUO meters, ami Us call letters are WJZ. It 
should be euslly beard as far south as llaltlinore and 
as far north as Albany, while under favorable condi- 
tions, the inesBiiges should be audible in practically the 
entire area east of the Mississippi River, and as far 
afield as tbe Dennuda Islands. 


DWtagflM V(Me llpric»feuil«a L 

•v«iy bBlLSStm •Hi Qtlwr play waa rw 
P6taa4 aa aow aa pad, from tWa autkm, 



Lawwiaf tlw alartSe-l la a dacta wHiMBt tatenaptfaii Oa aafvlea 


T HS prevluos edition of this Olrcnlar of 
the Bureau of Rtandards contained, 1& 
addition tf» tike testing regulations, much 
general Information on thermometry and 
temperature namsurenients. The present, 
or third edition of Olrcutar 8, has been 
very much shortened by including only the 
tttfonnatlon whUh Is essentlHl to those 
m ho itl) theniHch'es of the Bureau a test- 

ing faculties. The Bureau s standard scale 
of temperature U defined and the method 
of re|»nidurlng It Is briefly Indicated A 
new feature of tite circular Is the inclusUm 
of definite testing requirements and of 
tolenmces ns to 1 ‘iirrertncws of graduatltsk 
Tlienrnsncters meeting tiie reqnlretnents 
as to suitable design, material, and work* 
niunshlp will, if found correct within the 
CHtHblished tolerances, be certified, othera 
win receive reports giving the result of 
the test Notes on the behavior of thermometers which 
are ltt< Inded In the circular are Intended to give the 
user Ilf these Instruments the Information necessary for 
an intelligent application of tike results of the test* 
ExplHnatbsiH are given of the reoaonri why the appli- 
cant for test must assume all risk of breakage either 
In slilpinent or test Tlic drtmlar contains general 
Instnirilons concerning packing and shliiplng and 
schedule of fees for testing 
The circular nkny be obtained from tbe 
Ruporintendent of Documents. Govenunent 
Printing Office, Wasblngton, D CL 

Zinc Cyanide Plating SohitiMa 

Z ING coatings fornlHh by far the best 
protection from nirruslcm of steel, 
and fOr this rruHim elm pluttag or electro- 
gulvimlzlng was extensively opplied to all 
sorts of um< blnerv during the war Ratls- 
fnt tory xlnc dt^potdtK run he s«ure<l front 
either sulfate or ounide snlntions, but 
the latter isissesses the mlvantnge of 
*^tb rowing * the deposit better Into deefi de- 
pressions or u|Min the surface of Irregu- 
larly Hhaiied articles. The cyanide sulu- 
tlons were, therefore, given first considera- 
tion In the ln\estlguilona conducted by 
the Bureau. It Is lioped Inter to extrad 
this study to include the sulfuto solu- 
tions. It was found that HiitIsfuctory aim. 
cyanide plating Mdutlons cun Is* made by 
using slni oxide to replace imrt or all of 
the xlnc C 3 ujilde fi>n»erly ^ •o'wd for 
this purpose * 

Tec hnologlc Paper No 195 of the Bureati 
of Standard ilesc ribes the above work and 
gives foniiulue fbr satisfactory solutions and general 
directions for their use 

Concrete Tower for Dam Conatmetion 

O Ull cover this month sluiws the concrete tower 1V2 
feet la liright which has been hunt to carry the 
mixture of concrete op to the different levels for con 
Htruc*tion of the Hetch Hctchy dam, from which a large 
Ikart of t'ulifonila will ultimately be 
served with hydroelectric power The 
dam is to be built In two aectloue, the 
first being 226^4 feet above tbo stream, 
bed, and the ultimate crest dU feet high. 
As the dam goes up, the height of the 
tower will he Increased cornsqatiKllngly, 
m that at all stages of the work It wlU 
give ample pouring head. 

The aggregate la delivered directly to 
the mixers Iky small loconkotlves. A nar- 
row gage railroad was constructed run- 
ning fnan the dam site along the side of 
the valley a distance of some 7,000 feet 
to a rock quarry at the foot of Wamtkatna 
Falls. 

Excavation wos carried to a depth of 
72 feet to provide a solid foundation for 
the dam. numerous pumps being required 
to unwnter tbe site Tliese Mg towerti 
add further evidence to the namerous text 
and pictures which have already served, 
to give the readers of the ScrKHTmct 
Auxrican some Idea of the magnitude of 
the wlude undertaking. 

Our artist has gixen a good idea of 
many of these phases of the work, and has 
shown how otteratbws are conducted on 
a 24-hoar baata with tbe aid of huge flood- 
lights that draw their power from that 
port of the project already completed. 
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The Service of ^e Cheodist 

A DepartmaU Devoted to Progress Pidi ^ A^ppUod dktsnUtsy 


OondMM hr H. & HOW^ C»ilwl 


The Effect of Olte, Greases and 
Degree of Tannage cm Russet 
Harness Lrather 

T IIK result of a mrlea of experimenti 
tHAduetofl lit the Dvreiiuof Stundarda 
Ih In Technologic Paper No JOO 

The variation In tensile strength, stretch 
and buckle strength In leather from dlf 
fen^t iHtrtH of the hide is given for six 
sides of leather It has been found that 
variations In the amount of oUm, both 
mineral and unluiul, and ot medium and 
liea\y tannage, us well as the uiiiount of 
stufUng, has a bearing on the plijtdcul 
properties and there la a iM»lnt beyond 
which these materials do not add to the 
strength, and indeed may actually <]»• 
crease it 

It was also found that the tensile 
strength Is greater for leather tanned 
for u short time than for that given a 
long tannage This also aff^s the firm- 
ness of the leather, the longer time tan- 
nage producing leather more resistant 
to sheer when used near a buckle. Min- 
eral oils of the type used In the experi- 
ment did not alTect tlie physical proper- 
ties of new leather In any degree sub* 
stantlally dllTerent from animal oils. 

DuctOe Nldcfil-Cobalt 

R RHKAKCII cvstManes to uncover the 
reasons for the behavior of different 
compounds to such a degree that one cun 
not fall to wonder why many indostries 
or Individual concems In an Industry 
hefdtate to mijiiMirt research ex- 

ample, the alloys of nickel and cobalt 
havit always been non-ducUle at ordinary 
temperatures, but It has remained for 
Colin (J Mnk to learn that ihls hon- 
ductlllty Is due io llic pepsenae of carbon 
In the alloy, t^dLttaafwben such a non- 
ductlh Is fnnnl from carbon, sul 

^’hosphoruH and bnalc Impurities It 
becomes ductile. An alloy containing 
20 to 30 parts of cobalt and 00 to 80 
parts of nickel produced In an eleitrlc 
furnace ualng on ulundum crucible un 
der ctrcunistances which preclude con 
tandnation with Uie Impurities men- 
tioned above and to which, when melted,^ 
two parts of mangancae arc added, may 
be rolled from one-hulf Inch down to 
tso one-hundredtha of an Inch without 
Intermediate onneiiUng Smh an alloy 
Is apitabH M a suptmrt or a current 
srlre for ele<*trlc laiiiiM. It has low 
Mnt conductl^lty, and therefore In- 
" creases the otOdcocy of electric lamps, 
particnlorly in the case of those of low 
voltage. 

Waterprooflng Paper 

A BRlTltfH patent has been granted 
tor a new method of waterproofing 
paper to such an extfsit that It may be 
used ns • substitute tor rubber or 
leather in making diaphragms for gas 
meters, etc, or tor the manufacture of 
small articles like purses. The patent 
Is abstracted In the October Issue of 
Chmmical and MetaUnrgical Bngi^cerimff 
and states that the material Is prepared 
by impregnating loog-llberad paper with 
a warm aolutloti of animal and vsgeUbls 
fftottoons substances. After drying, 
whala oU or a tot Is rolibed Into the 
treated paper Tbt longvflbered Jap- 
anaae paper U considered pretorable, and 
the toDowlng tmpregnaUng solutton u 
esuldarsd suitable Oelatins one part, 
anvwrsot one part, potaadam UcartMa- i 
ate OBuduIf pnrt, oaldum chloride or 4 


glycerine three parts, and to reduce flnm- 
^ inublUty, three parts of ammonium ca]> 
bonnte are uddml These materials are 
all dlssolviHl in one hundred parts of 
wuter When brittleness is not a factor, 
gelalino alone may be used, and the 
treatment with fat or oil alluded to 
iilMive Ih necessary only when the ma- 
lerlul la to be subjected to alternate 
wetting and drying. 

Coal Gas CompoaiUon 

A NNALHS PK t'HIMIB for May and 
Jim^ report results of experiments 
by Vlgnon on the relation of tetu|ieralure 
to the compoaltloa of gas obtained by 
the distillation of coaL In the scries 
various coals were heated at 400, 600, 
8i)0, 1000 and 1200 degrees Centigrade, 
until only very sniali quantities of gns 
continued to come off at that tempera- 
ture A number of condustans are re- 
ported. The uDsatnrated hydrocarbons 
dlsUn below 000 degrees and are broken 
up at higher temperatures. The sat- 
urated hydrocarbons dlatlH up tdOOO de- 
grees In large quantities, that Is, up to 
84 per cent, but this percentage dimin- 
ishes rapidly at still higher tempera- 
tures. Must of the hydrogen comes off 
lietween^^fiQO and 1000 degrees, and less 
than 10 per cent of the csrbon monoxide 
comes olMwlow 1000 degrees. When tbs 
tHnperature ot distillation Is increased 
a greater vt^ame of gas is obtained, but 
this gus is of low heating value and coo- 
taloH on the average greater amounts 
of carbon monoxide. 

Thn Value of Plaiitiiif Treea to 
Supply Raw Bfaterad for 
Chemical InduatrieB 

N ot w) many years ogo it was consid- 
ered mx;eiiHary to establish a tan- 
nery In the woods where It cuuld be 
near large supplleR of the various hark 
rtH|uirml Mure lately methods for prep- 
unit ion <»f concentrated tanning extracts 
were dovoIufHK] fihd the newer tanneries 
hii\e. in general, been placed with refer- 
ence to eoMy ucc«^ to o supply of hides 
and skins, to which It U chewier to 
bring the nmcenlruted extract than to 
IranHport the green hides to the hark 
Turt of this change comes about through 
the dlHapiHairance of suitable trees, und 
In Oennany the Cenlrul Unhm of the 
Ourmun lather Industry is now urging 
I but more attention be devoted to the 
planting of chestnuts, not as a substitute 
for fmk, but os a means tor increasing 
domestic tannin production The bark, 
as well as the wood, of the chestnut c<m- 
tHlns tannin, and on# Investigator has 
found that at the age of 15 to 25 years * 
tho chestnut wlU yield from 4 to 7 times 
us muWi tsnnln as the oak of the same 
age from oak plantattona The plan 
seems to be to replace the oaks as tlaqr 
an removed hj setting out chestnuts. 

While it U true that tbe present 
scarcity of wood or methyl aloohot In 
tbe United States is due in large part 
to the demand for tormaldehyde uaed In 
tbe treatment of aeeds, ate., and as a 
raw material la the preparatloa of ov^ 
gonle aoorteratoM tor rubber vaicanlia- ' 
Hem, It Is also true that atvml wood 
dlstlUathm plaato have baea eonqpeUod 
to cease opsratloae tor ta«k of raw ma- 
terials. Notwltostaadtag tba sWorte 
mads on the pati of tbe aothorttlee and 
soow Private latenate to preetles retor- 
setatka^ tbe ent^wc eesne te Ini cos to 


which more attenUoA Is given in eqatoc^ 
satton than to at^bel prneU^ The de* 
veleproent of dlfflHent ladna- 

triee la oar eovmtry ihay bring added 
pesssure to bear to aoooiinpUsb tbe type 
of reforestatlaa work vlUril has ki^ 
been advocated. 

A New ConpmtiM Meriawt 

U NTIL the organteatloa of tbe Oop 
Protectloa Instltiita, under tbs 
auwitees of the National Tleaearch Oonn- 
clL on September SS, toUowtog the ^re- 
Umlnaiy contorrence held last Jans to 
Boohester, N T., thers havs bssa no 
adsQuate fadUttes tor doss cooperattoa 
between tbe various scUntlste tetecestod 
to oombatttog tojnrtons toaecte and plant 
dlseasea and those who wanufactare tba 
materials and aniUancea aasd to sadi 
work The new InsUtate tepreeinte all 
of thaae groope, and thronrii its activity 
it la planned to condact regleiial confer* 
enoea and cooperative experiments to the 
end that more rapid prognan may be 
made In devising new methods Ito tosect 
and plant disease control None of the 
preeent work will be dapllcated, bat an 
effort at coordination will be made and 
there Is every reason to bOUeve that the 
public wtU eventually bsnafit to a 
narked degre e , 

Tbe tmportonoe of such cooperative 
worii may be emphasised by tbe wi»‘k 
before us to controlling and If possible 
eradicating tbe bean ladybird, (The to- 
aset has orrived from Mexico and to 
estabUflhtog itsslf among the legumlnons 
crops of Alabama. Unless tt can be con- 
trolled thia Insect threatens the bean 
crop of the United States. So tor as we 
know now, the ladybird has no natural 
enemies, and as it clings to the underside 
ot tbe leaf It is dUHcult to reach with 
strays and dusts. Unlike moat lasecta, 
two-thirds or three-fourths of the Indi- 
viduals are Jemales, each of which may 
lay 750 eggrto a season. It is evident 
that to wage war on so dangerous an 
tosect requites the fullest aimmat of co- 
operatlun on the part of state and fed- 
eral autboriUea, as well as others. Tbe 
stork of an Insect of this sort could 
readily undo all that the bollweevU has 
tenriit the South concerning the benefits 
of crop rotation and tbe growing of 
leguminous plants on soil wliere the boll- 
weevil makes cotton raising conimei> 
dally impossible. 

BmewIaK Won FOm 

P UBLICITY liM Jut been idvcn to « 
aietlM)d for nnewlat old Um whUh 
dMtloto first to elosaliiic thmn with » 

' esrd.” after vUch the, sn ptaeefi 
Jfi ■ mUtore of four onnooe of weeUac 
•ode and ooe qaert «t Tsrjr Iwt wator, 
to trhtoli nlxtoia tliar era tliai hemHisd 
i*(th • brash to r wBo ra oil, dliL ate. 
The add mlztiua to the filtfi «i« 
then tranataRed rdidata of fowomeaa 
Of enlfiirte add to «oa qmit of itotir. 
It diotttd ha laaenbatad ttat wMb dl> 
tottog sulfarle add irUb wata* sdMab 
baet to daaslopad aheh that It tha water 
lapooiad vpM tba add daaiiNwi vat* 
Itrtog will aaaor Tba add abated 
tewani ha fiooiad bito tba watir ■mr 
dowlf and tba ■obatiod atlMad WMb * 
pleoa of wood or a gtoM rod. Tbobld 
dlM taante coTBiod to fbo.adtallcd 
from 10 to ifi bows, after iiieh dter 
ara tbMoatedfi wabbad to water, jddbl. 
'aad oUad. 


A ClMdad Ufthoi for ttotMoe- 

tifite IB nrqU Wdtraar 

Fwf cimsaSi 

T his u ihs shhjset of an intecesttag 
arttde by Dshn sad Tkyiss to the 
October tasas of ths Jommf itoto#- 
Irfca end J N pl m srtoy C k csi rtf r y . 

^Modsin mstiioto of cold otorngs of 
fraits ooms tte iss miss tbe kototloa 
whether too low teoperatttMe have Itoto 
employed, rseulttog to abnormel deteri- 
orntlaa when tbe fruit is lemoved from 
storage. Por example, pears an brid «t 
a lower temperatars than psnehto awl 
if both are brid at the sums tmupwataie 
die penebss may be tojoted. The gose* 
don axtses wbedMr fmit wfaloii has been 
ftoaen or only pnrdy IroM can be die- 
ttognlriied fran fruit not sabjsetod to 
these low tmup er s tursn. 

**n&tiSBis esses of frostn fmtt esn, of 
coarse always bt raoogatoed after thaw- 
tog by the mnstoesa and darfeentog ot 
dm pnlp, by the modlfisd taatOi and by 
the rapiaty of rot Between tbe extrsme 
to oa e n cendiOon and the non-fhmsn oon- 
dldon caaea arise that cab net be Jodjmd 
by sQch obviona todieaUons.** 
ne autbon, therefioie, imdertoric to 
devise diemScal and other metbode for 
the examtoatkm of frnlte to each cases 
and found that advantage could be taken 
of dlvergendee to the largest componeats 
of the fraltei pardcnlariy the varladon 
to the ratio be t ween tavnt sugar aad 
sucrose. Invmton sobtracta frosi the 
sucroee concentradon and adds to the 
Invert sugar conooitxedon, thus glvtog 
acenrato measarenwote of mch fttver- 
genrics which can be determined by 
standard gravimetric methods of meae- 
urement Bucrote Is inverted daring 
ripeningr overripentog, iwtttog and fnee- 
ing, and the Invert sugar itself may be 
deatroyed by chemical decomposltloa, tbe 
meCaboUam of the plant or the acUone 
of yeasta and molds. Molds oemsuma a 
Urge part of the Invert eugar, or at any 
rate feed upon It rather than upon 
eucrose, so that ebould great deteriora- 
tion take place to the case of the samples 
the method suggested Is not reUsbto. 

Otter Mont 

S OMB months ago refisrenos was mads 
to exp^imento conducted by Tiow- 
bcldge at the Bxperimental fitatton of 
North Dakota to udUslng horaee beyond 
tbe effective work age aa a aonm of 
tood smuOy to supplement beet He 
found that dried borgs flesh from a 
borm. 18 years old was nxure tender and 
just aa paiataUs to tbe average parapn 
as high-grade dried beet 
Tbe OlBce of Home BconomlcsL Utalted 
Bte^ Dspartnnnt of Agricllltnr^ baa 
b^ wortctttg upon a ooptpartaon of the 
etobU portten of the fUsh o^ tok ktit 
rabbit horsey and geal, ahd It baa Wn 
found that tha dlgisttbdlty of these 

meats, or of tbs prcMd of tbs fbttr toads 

of meat te fUbataatto^ tha aame to 
that of any of tha otbto. mto Vetter 
knowBf aMbta 

WWffir telpMliMate «( tht««tet tete 

tofifi* w« on tetotofitfi ,( teteWlkiw 

o< Oo «nnt, teMfitoWi ^ 

Mte« Bn iiwninflwi tet 

«t On teHttete SfiMfi (Wl 

won totetel BteMM «• MM 

«ft Uitm-tmt fitetefi aoWNfi. 


iMt 

iVhtr Vht f<iHgPtofMiee 8t«mra>hyt 

T bs «mhU dot miA dMh Ungtam oomprlflliif Um 
JH arin oodi wt|« ui« wlr«taw tfl«cr«plqr to rather 
a erede ptoee of iwIl net to to aafi it (topeade on 
the dOMatUtioa httweea dots uid daehce aad apacee 
add em the riUthtnt error la mehlng a propw dlfltor 
rottotkn leads to eetfoos errors la the tnoumlorion of 
tfspetohesi Ofavlottitot it to a delicate lengnagei this 
Utoito coda eto»e d sJ l y la kArdtataafie radio telegniphar 
trhsrt the rsoelvlaf operator^ ears mast strain to catch 
tilt tolnt Stoaato, or where the idMrtoarapbIc recorder 
tabsi down the stoneto and paraaltic dlstarhances with 
eqaal fadltty and it la tor this reaaoo that there Is so 
maeh tspsatlag of measagns in radio telegraphy. In 
order to bumra accnracy even under the moat adverae 
co nd tt to na 

TteBsAtn ayaUin oC Image 
transmission ovsr wires and 
Tim wtrslsaa may yet bring 
about a rendatlon In tele* 
graph and wiretoaa Aretsma. 

Pur with thto system It be- 
oowes poestble to tranwnit 
Images Instead of mere dote 
and dasheii and there are 
far toaa errora poaS M e with 
aadk Imagsa thda with the 
deUcete Horae code Orlg 
inally the BOHn syatem waa 
identllled with the trensmto- 
aloa of pbotographa over 
wliee and em by radio, but 
It now appaars aa though the 
transulsalott of tacHmlle 
handwriting typewriting 
odd charNCters such as those 
of the Chinees idphabet, and 
ewm atenegraphy may prove 

to be the more fruitful fleM In which to apply this 
ingmloue Invsatton. 

The Belln syatem haa bam dseerlbed In past Imhhhi 
of this >mmal at the time when It waa employed tn 
transodttlng pbotographa bstwem 8t Louis and New 
'lertc CItyv end more reemtly whan thto svstem was 
employed in transm itti ng drawtogs from the AnnapoHs 
rate station to Htlmalson near Paris France and 
tbs fhadinlle handwriting of Premier Briand and Oen 
erul Psrahlng from the Aiiierlcan<lmilt Lafayette radio 
Htatlon, near Bordeaun France to Bar Harbor Maine 
However, a brief dsecripUon of thto system Is again 
^Iven here, togstber with the accompanying acbematic 
drawtagi artdeh aie virtnally aslfexptonatory It will 
be noted that the tnmsuilttlng divice consista of a 
niotor-drtTStt cylinder which to placed the Image to 
be tnuumltted A 
certain proeeaa 
cuuaea thla Imaga 
to form tn relief on 
the braaa cylinder 
As this relief Imsge 
to rotated then 
prpssee against it 
the podnt or stylus 
of a mterofthooe 
Obviooriy. u tha 
Ktylna to more or 
leas preewd by the 
Irregularities of tbs 
rOllet Imegs, the 
current flotring 
through the rnkso* 
phone Is Ukesrtos 
varied or modu- 
latadi Onto glvtog 
an eleGtrtes;l Intar 
pretatloB el tte n- 
iief lmag> nto 
varied or modn- 
Uted c«ic|Bt emi 
be awto over the 
wtree of A telegnph 
to eantvol a 

mitisci 


SCONTinC AMERICAN 


parent at the other with varying dsgr e ea of trsupar 
ency hetwesn both extremes Obvlonsly as the mirror 
turns on Its axis In respoosa to tha fluctuations of the 
incoming c u rrent, whkh in turn represents the varytan 
vainea of bUefc and white r e p r o ae n tod In the Image at 
the trannnitting atutUm it rests on the cormpcmdlng 
section of the graduated sc re en More or leas light 
therefore passes thnnt(.h the sersen and through the 
tons at the rear which guides It to the aperture of a 
light proof case Inside the light proof cnae to a motor 
driven cvllnder that carries a piece of photographic 
paper or film ^un the \arylng values of light are 
impr ea tod on the Mmdttood paiier or Him as It to 
revolved at the same speed as the cylinder at the trans 
mitting end. an InKcnicua lonchronlslng device being 
emplo>ed for the poiiHHte The image is thus ftirmed 



Ostalts of ths BeUn systsm of image iransmisaton over wires and by radio, as arranged for phoCographa 

and othar ao called half tone snbjs^ 

In a helix so to apeak with the succes8l\e lines of the 
helix practlcatlT overlapping It is the flneuesB of the 
threeds of this helix that that determines the texture 
of the recel%ed photograph 
rite proceM just described appUen to the tronsnitsMlon 
and leceptlon of photographs In which all tones from 
black to white must be handled. The transnilsalon of 
platn black and white inatter such as facstmile hand 
writing type matter drawings maps and so on to con 
siderably simpler The microphone to replaced by a 
plain niakcHUid break detUe equipped with a stylus 
while the graduated screen to dispensed with at the 
reodvlng end In this arrangmnent the stylus either 
makes or docs nut make a ctmtset and current either 
flows or does not flow through the line nr through the 
radio transuitUer At the receiving end the mirror 



Tkrm vkws of m tognlm 
opw wMi ags sate ■proei 
I tlw alii or toe ootoivlns 


I tor BMlioa ylotum and Kporate cxponim fbovlnx the front th« bwUo of the 

and too reoT of tbt ooMOn. ibowlM too iUdlag ihnttor mM for feeiMiur 

riookvork l^■■llOll ^1 0«d kaoh toot oito too mfh o nl i m tor moUon pletiiro 
ioU ce ttoo O Tpn o u FOi 

.Wms eladnrwfc wttk mMm irfctw* MMhMlM m m t* wake m an-nmnd Imb 4 cam 



or WapluM Maok or mb to «n 
owWnBow wvm tmo> 


Tto nmiftic ORA whW 
UdMsaafe ne tritocAcBa ttna 
sst, ag«to«i*iMay k 


whldi may ba ooa a toctad to a 
or to a wMtosi raoaivtag 
^ , to aomtwhat mo» Invoivod. 
AawfBItoabtothrflM^rtaftiH roesivlng ride of the 
hcootoVMI^L^f^^ ^ tacototof eu^l to led to 

riln^ f!t)Ni^giiriBidi>» e 

fui eltoAMtHMiettihr a emnU ndmor, which gwings 
on ^ to 

" wunrilri wttm A baam of light 

1 ^ « ftoilly&i M (UBf to dUnetod cn tho t^ 
whkih mtm rite beam on to a md^ 

mmu ^ mSv Sghoa at one end and trah»> 


either tuns so tbst the beam to directed into the aper 
tura and on to the aensltlsed surface or it does not 
mm, hence no light falls on the sensiUied surface 
In view of the foct that long-distance radio stations 
are often tied up for hours at a time because of the 
atmospheric eondliiona which break up or muddle up 
the dellcato dots and diiHhes of the Morto code the 
Belln s yate m to highly promlring In fact, M BeUn 
has givwi swrloos thought to the use of atenography In 
connection with hto system Thns a messags to be 
traasnltted oould be written la riMHthand qwctolly 
treated to bring It out to reltof and then placed on a 
drum fbr transmlanlon Instead of tha drilcate arrange- 
mint of dots «nd darims the m sseage wonld then con 
riot of flacrimlle repeo^tion of tha ahorthand notes 
at the raeelvtog end, rihlch conM be read off by a 
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skilled stenographer B|mi with atmoA>bertc disturb- 
ances or stalk at its worst there would be suflblent 
of each outline present to the received Images unmis- 
takably to read the messages In tite case of the 
telegraph code the static breaks up the arrangement 
of dot dash and siwci thus chongtng tl»r entire mean 
log of the received Hlgnnls whelher they are recilved 
audibly on i plir tographh tape recorder 
In the ro-as of ( hlnese charm ters the BeUn syatem 
Is of greatest In p rt i hlnese cun not be s|ielled pho- 
netUnlly as Is the case with Tiitianese Furtliermore 
It Is prui tic ally Impussibk to form ii sufllitent number 
of il >t and di^ (onihinatl ax to represent the hundreds 
of letters of the ( hlnese alphabet Heretofore the prai 
tlce has been to trinnlute the Chinese (ttspatebes Inbt 
sc»me other lanxuugi that dies admit of telegraphic 
Inu rpretatlon, and to trana- 
late that language back into 
rhlnesp nt the receiving end 
An awkward and dangerous 
]>ractlcc true but It was the 
iNKt aTailable Tha BeUn 
msteiu now makes possible 
tlie transmission of the Obi 
nem (haracters themMlvea 
thus marking a vast stride 
forward for Chinese and all 
other lungnoges which are to 
be handled In their original 
form over wires and wir el e ss 
alike 

n«diicliM of Liqaid Air 

W HILK liquid air has 
been produced In the 
lubonitorv and on a oommer 
clul stale for many years 
but little Information Is 
available In printed form tonceming laboratory plants 
for ItM pruduith n 

Sclentiflc Paper No 410 rf the Bureau of Standards 
haa just been Issued and mav be obtained from the 
Superintendent of DoenmenK Government Printing Of 
flee Washington D O at 5 erats a copy It appeals to 
anyone IntiriNtcil tn the Kuhjert 

Combmliif Motion Pietmoo with Clodiworli 

IjiBOV 1 rante comes nn Ingenious rnotlim iilitnre 
r taiitern of comiioit dlnienvltins In fact the little 
camera ineasurts 4 hv 'I h\ Inches vit U contalu 
u highly flnlshed mechtmlstn lupable of exporing 2fl0 
separate pictures on a strip rf ordinary motion pictnra 
negative nim Jl feet long either In Hie fonii of motlnn 
flctmcH r as stqMiruie sn t|wh( ti or time exposures 

The entire luech 
anism of thto new 
camera Is auto- 
inatlc The camera 
to made of metal 
throughout and 
consists of two 
parts first the 
cauM*ra proper set 
cmdly the tnechaal 
cal motor attach 
ment Hie motor 
niechantom to of the 
clockwork pattern 
and BuppUas 
necessary 
leal energ 
taking of motion 
pictures or aeparate 
expospm It to 
wound with a fixed 
key The mechan 
ism to released by 
pressing a bntton 
An Indicator at the 
side of the camera 
Bbowa whetbei the liter lumlsm to set flir motion pit 
turee time or soapehots The Aim riilfts antouatlcallv 
Tlie catuera to supplied with the usual motion pliture 
lesu with an extreme aiierture of sad a 2ln(h 
focus A view flnder Is pravlded cm the left hand side 
of the camera and can be used for either upright or 
hortaontal pic tuns Tu permit of the loading and un 
loadtog of the camera to dnvUght the film to enclosed 
In a Aierial box which opens and shuts to the Interior 
of the camera hy an Ingenious attachment on the out 
ride of the case Other features are an Indicator which 
riiowa the number of pictnrea exposed a sliding rimtter 
wrliicb allowa direct focustog on the film and tha Bring 
of the camera as an enlarger a device for uatog the 
camera as a printer and a screwrhole with uatvonal 
thread for fixing the camera on a tripod 


tea t^ 
meriuM 
tor the 
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The Motor^Driven G>m] 


li 


ercial Vehicle 


Condoled by MAJOR VICTOR W PAGI KRAS, 

This department u devoted to the interests of preient and proipective owners of motor trucks and delivery wagons^ The eiuor wdl en d ea vo r to answer any 
question relating to mechanical features, operation and managfmenl of otmtmercial motor vehicles 



MoioMnicfc cartvaiu ar« a practicable aieana of lons-diatance traiuport 
under emerRencr conditioiia 


Long-Diatance Tnidting Jnatifled 
hb Emergencies 

E xports nwit that induBtrv in the 
Vnlletl StAtea ha I tutgnwn the 
Hbole flyatem of rati tronapt^rtiitl n tm 
til the recent ralback It v^lll be \oar8 
thev said bef le the (xIhUhr ruilunv 
e<iiiI|iMent can In riHtond tu full odl 


yarn freight eiiibarxoGs notwlth 
Htundln;» fr mi an AttUboro Mavi plant 
of d\Lis and bltuchers A %-t4in truck 
f atundard ttiakt naa culled Into aervloo. 
\\ Jth a ciirko f f KV4 ratiHl yams valued at 
murlv $*{'1000 the truck act out cm a 
Mliidulod round tilp of 2 {00 miles The 
V ntnict price fir the trip Mas $288826 
c r u| pn)\tuiulolj $2 40 |ier mile 4m( uuy 


demands asked oi tliem and the up* 
buUdtnK of the motor truck mailufactnr 
log ac^vlttes have popularised this 
method c»f iii4»\Uig fanii produce 

Rural frelgJit Is hauled by the fanner 
Mho oMiis a truck and handles hts per 
Nonal marketing ai well aa that of hla 
neifdibor by motor by the local truck 
operafuni Mho haul farm produce os a 
btwineaa by the local automobile or 
truck agencies that operate tranaporta 
tion trucks as a side line by the city 
transfer ronipony which also mgages in 
rural hauling and by the large corpo- 
ration which operates a fleet of trucks 
over a aide mnge of tcrritoiy Natur- 
ally there la a similarly wide range In 
the methods of doing budiieas. 

Farm to-fanu coUectiim of freight la 
practiced on short rural routea where 
compare tJve1> few shtps are ordinarily 
made Such collectlcm Is costly both In 
time and gusollne and hence necessltAtes 
hlghmr rates The crossroads coUection 
system la popular alto the shippers cen 
tiling their produce at certain points 
where 11 cun be loaded on the tracks 


rates In any district The vmlue and 
the fraglUty of the load bear a direct 
relationship to the rate that should be> 
chaiiged The length of the haul nat 
urally Is a prime coorideratlao Bond 
coodltloas directly affect operating oosta 
and hence must also be considered In 
cstabllBhlng rates. The pertabataUltr 
and bulk of the hwd must be takm Into* 
conoldenition Where complete deUvery 
is made from the door ot the shipper to- 
the door of the consignee this must be 
cesudderod In fixing the rate 

CStoge Glili Tsar Eaat In IViidc 
to Rotao Fttusdo 

QBIVRN Simmons Oollege girls have 
O cruised the country tbte past Sum 
mar on a unliiue venture The $2 OOOOOO 
endowment fund which their Alma klater 
Is out to raise Is considerably rtdwr by 
virtue of their efforts and enterprise 
Haring mapped out on Itinerary de- 
signed to take them dally to new places 
where people coogregato—to Summer re- 
sorts carnivals and fairs — the seven 
girls chartered a 2 tun truck at Boston 



I «/l CAirylna boui of umram t nwic to marlnit RtgeSf I Vt ton tiMolu UMd be a telfj for 4 wDoetiii« nilk 

Valuable service u performed for the fanner by tracks of Ids own or other ownership 


ctency and the extnudon of fa< Utiles 
n ece ss aiy fiir Ibe rails to catch up to 
the normal demands of hustncM can be 
accomplished During the acute short 
aim of cars which existed last year 
bustaiein everywhere with Its customary 
rshourcefnhu ss snuidit relief « Isewhere 
Out off at Uie round house It turaed to 
the garage Intercity sblpitink bv tru(k 
whtUi under ordinary clrciiinstancis Is 
Included In the short haul caiegiirv max 
oommonplucc tmU its ordinary as tie 
tnotorUuliun of hauling and dcUvcr\ 
within the (Itj 

As the demand grew distances Iuh unit 
hgiger and kmger until the 1000 mile 
mark bad been passed in numen ns In 
stnneea. Now the exiaritnood truck 
miker and otieraUr knoMS that under 
mnnal cnDdltlins there Is no etsnomv 
In truck tmnbi4tf such diMtimees Ucnce 
Ih would not recommend them except in 
caws of great urgim^ lIoMrtxcr matt} 
emergencies ha^e c4>iik up in the imsl 
which sent motor irutkH f\ei (he roads 
4m long trips The cost >f tluw xentnres 
Mfis high but shlpiar and c4>nHlKnee 
alike considered the exiiendltnrc an tiltl 
mate econoniv Wc Mill pint nut a 
Uplcs) case 

In order to keep Us toot iry running a 
kntlUng mlU In 0eki\an Win. hud to 


— $! 20 per mile f4»r the entire route. 
Hie emerkeni y wos met praniptly 
Similar sltuntlons ha\e been met In 
oilwr parts of the counm and mist the 
question whether such use of trucks 
thoukh m\4ilvlnk Inert astd expense sms 
not on ultimate cesmomy Huppose de- 
layed shliMuents of raw malt rid had 
been alloMOd t* f mv KiuqienHlfn of |>n>- 
durtl n with a o nMsiiunl hmN tf tl e 
f4r impli>«H Hh rll> lust 11 m* 

ind ihcrtHscd m di il n m uid ha\Q 
piuvtn mmh nit n 44Mtlj than tla eiiur 
ktn \ ns4 nf luKk^ f<r 1 ng hiuling of 
neodid raw mnteiiiNi lim tonglMr 
hut n nt the k«w real mom llie danger 4 rf 
MPttktmd 1 rcstlge I \ fallun \t t 

fill I ert ittt c rdi rs ii dungt r that proved 
to be the 4 1 rin^ facUr In the declslcn 
f certain dims t ) use trucks 

Many Factoia in Farm Haulaffe 

H AUJ TN(r funu pisnlucc to market In 
inotji triKks rein Mats nc means 
<f the tfucciftsful snluthm i f the short 
haul one cf the imst cUfflcult pnb 
hum Mhhh wnfioois the ti msp4itatlon 
expirt The failure of rallrauds to k 4 ^p 
luice Mith the expansion of tie shirt 
haul busfmss the development <f the 
iroduilng ureas idjotnlng llie larger 
olllts In proportion to the prodmtloo 


TBs csntral assembling method where 
the shippm concentrate their freight at 
one point or where a llgfatw auxiliary 
track coUects and delivers it po ss sw e s 
many efficient features 
There are many different systems of 
computing rates and chargu for hauling 
There are several fSetone which should 
he cemstdered In Uie estabUshment of 


and embartwd Fitnn the well stocked 
truck the Slmrooiu seven sold creations 
of their own rirtlt and orfglnaUty and a 
coai^otuerate stock It was A psrtUl In 
ventory would reveal confections and 
cloth hats sliver and furniture polish 
made at the college soap woolen and 
knit goods not to mentten the famous 
Bally Rlmmons dolls 
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The Heavens in January 

Some New Obiervatioiu Upon a Stellar Object of Old Interest 
^ Profe$9or Henry IforrU AimeU, Ph.D 


T HB moat taiterMtIu aatrcmomlcal newa of the peat 
inoiith reliitea to stellar matters. We may bcfln 
with a new chapter in a long and Intereatinic history — 
that of Tan Ooroaa BorealU, the new star of 186(1. 
This al)>ct blaied ont suddenly, of the second magni- 
tude on May 12th of that year, remained at maximum 
for only a day or two, and sank out of reach of the 
naked eye within a few weeks. As sofin as Its exact 
pnslUoii had been determined, it was found that It was 
Identical with a ttfeocopic star, of the ninth magnitude 
or a tittle fainter, which had been observed years be- 
fore by Argelander and Hated In his great **Durch- 
mudtenmg*' catalog. This afforded the first evidence 
that theee so-called ‘‘new stars” were not really newly 
formed bodlea, bat merely variable atara, prcrioualy 
existing, which had Inerea^ auddenly and enormously 
in brightness a. conclusion rinoe confirmed In the enses 
of several other novae Thia star, too, uas the first 
nova to be subjected to examination by the qiectro- 
scope, whirii had Juat come Into use in astronomy 
Hngi^ detected in its spectram the strong bright lines 
of hydrogen which are characteristic of the type, and 
from hit drawinga It appears that the apectnun was 
thMi vary like that of more recent novas 


Stars of class M appear always to he either giants, 
mveh brighter than the sun, or dwarfs, much fainter 
We may hoite that Dr Ailams will Ite able to tell defi- 
nitely from his spectra to which of theso classes Tau 
Corofiae belongs at present It seems improbable that 
U is a dwarf, for then it would be very near us among 
the stars (twenty llght-yeam or so), which does not 
agree with tlie absence of any considerable proper mo- 
lion If, on the other hand, it is a giant, it Is now 
probably somewhere Is^twoen ten and fifty times as 
brlglit as the sun During the great outburst it was a 
tbuuwmd times brighter — which Is Indeed an enormous 
Inminostty. though there Is some evldcnco Uiat Nova 
Aqullae may have Una as bright The whole affair 
illustrates strikingly what beautiful opportunities for 
discovery surround the nl>serverB with great telesropes. 
Adams' cxiN>sures i« the star lasted only ubout three 
hours, Lundnmrk, with a smaller lilHtrunient, required 
the more heroic Internal of some fourteen hours, dis- 
tributed over succesHlve nights. But e\'en so. the game 
Is well worth the candle 

A second Interesting report comes from the University 
of Tlllnola, where Profesoor Stcbblns has Just completed 


ttons ure ns prcrisc as Ihooe of Rtebhlns. The loss of 
light Is only ele\en hundredths of a magnitude at one 
etllinie, and three hundredllw at the other, and uould 
l>e quite Imperceptible to the ordinary eye The deeper 
eclipse lasts two hours, and the other about twelve— 
the difference arising from the eccmtricity of the orbit 

From this light-curve Htebblns shous that the prin- 
cipal star has a Hiimller (*onii>anlun, of one-third Us 
diameter, and only cme-thtrtleUi as bright When this 
passes In fnmt of the primary It produces an annular 
eclipse, cutting off eleven per cent of the light When 
the cunipanlon Is hidden behind the lari^r star the Iohh 
Is only throe per cent of the total light This is the 
first time that the faint companiim In an eclipsing pair 
has been found to be both smaller and duller In surface 
brlglitnoBS than Its primary There are probably plenty 
of MU( h S3 stems In space . but a moment s conslderatlcA 
shows that in such a case the loss of light during 
eclipses must be small regardless of which star It be 
that Is eclipsed, so that It Is not Ukely to be detected 
e\ceiit \«lien, as In this case, something else tells ns 
what stars to olMorve 

Even In this <*use, the companiim Is far from being a 
“dark slur” 8tetd)lns shows that It is 


jnat after maximum Within a few 
Booths tbs star had faded to about its 
original brightness, and it was almoat 
fbri^ten by observers for half a century 
Wheo half a doien other novae had lub- 
aeqnantly appeared and been studied It 
was seen that this one waa thirty typical, 
except In a few particulars. Unlike all 
the rost, which lay cloee to the Milky 
Way, it was forty d eg r e ss from the lat- 
ter, and It was brighter before the ont- 
Vhriit than any other temporary star yet 
recorded. Uofeow, the paroxysm of 
briglitneas was unusually short-lived, en- 
during but a lew months where other 
jfinra often have required years to return 



probable the brighter Ktur Is about six 
times the sun's diameter, and the fainter 
one twice us large as the sun Ttie 
largir Ixidy Is ubout one twent 3 fifth as 
dense as the mm, and the smaller one 
seven times denser We cun only guess 
nmghl 3 the distance of the star from Its 
proper motion, hut this Indicates a value 
of some QUO light years This would 
make the larger slur about 300 times as 
bright UK the sun The "dark ’ c«>m|ianlcm 
would tliea be ten times brighter than 
the sun — and larger and hotter to boot— 
so that if the sun u'cro Its satellite, It 
would in turn be in danger of being 
called a ”dark body” 


states, 

The only recorded observetfon of late Tne Heavens 

years waa by Miss Cannon of Harvard, Turning to map, find the 


who claarifled Its spectrum as of the K 
type Ndw moat novae on fading exhibit 
a spectrum containing bright lines much 
resembling thoee of the ^early” (or prob- 
alHy hot) atara of clasa O, and not at all 
Uke the *'Ute'' (cool) stars of class K. 
It tberefbre occurred independently to Dr 
Landmark at the lick Observatory, and 
to Dr Adams and the writer at Mount 
WUaoD to photograph Its ipectrum with 
powerful mstruments. 

A Sur^ialag Speciiua 
The two observers agree perfectly In 
their flndlngSi which are certainly re- 
markable The spectrum is of an ad- 
vanced M type— Indicating about the low- 



fuinlllur oonNlellatloUH in their usnal win- 
ter plai-pN — Orlim on tlm nierlillan, CTanls 
Major below, Cants Minor high In the 
southeast, Auriga Taurus and Oomlnl 
grouiied around the smith. Hydra and 
Leo in the east, Urim Major In the north- 
east Ursa &linor and Draco in the north, 
Cassiopeia, Perseus and Andromeda In the 
northwest, and Cotus and Eridonus in the 
southwest. 

The PIsnets 

Mercury is an evening star, but is not 
well visible until the latter part of the 
month At elisigaHon, on the 29th, he Is 
18 degrm from the sun, and sets at 
0.40 PM. He Is then la Aquarius, far 


est surface temperature which prevails 
among tiie stare— but ia rendered unique 
by the presence of bright lines, not only 


At eH o'vloqki Jan S». 

NIGHT SKYt JANUARY AND FEBRUARY 


from any bright Htars, and being himself 
hriffiHcr than CupeUa, should be conspie- 

UfHIN 


Of hydrogen, which would not be remork- 
sbUs but likewise of helium— and an advanced Hue of 
hsUum at that ( X4684 on the ordinarily used scale), 
which requires for its exdtatiaik about as violent a de- 
gree of atimulus as any known spectral line 
Unexpected as these findings were, they do not appeal 
tnmqdlcable. There Is very good reason to believe that 
tbs oatastropbe which causes the outburst of a nova, 
w hats vsc it may be, aflOcta soly tbe surfaco of the 
star, and that much of the disturbed material Is actu- 
ally sjacted Into spsce-HU la Indicated by the- extraor- 
dinary sxpiui Ang nebula observed around Nova Aqullae. 
The net of tha star, eomprishig probably aliwist the 
whtde of its original mass, gradually r«mU to some- 
thing more or toss like Its original state before tbe 
distttfbfin^ Now In tbs case of Tau Ooroone tbe out* 
biqst wKs appamtiy less violent dun^ usuai-as is in- 
dicated by tbs wpIdHjr Yrtth which tba light decreased. 
Bence it Is pesitbls that fifty-five years later tbe sur 
may have SHUsd down to (ts origtnal ooodltlaa as a 
mAstarodloWtiimpsnitareh Tbe bright lines of hydro- 
fan end hsiitimi on this hypothesis, msy be attributed 
to tbs tenditns of the ejected nebnlons matter— though 
tt rimnld be noted that tbs wrihknown nebular Uoss in 
ilw green are absent 


one of those precloe and admirably flnlshod Htudles upon 
e<llpalDg variable stars for which he Is Justly famed 
As in tbe rest of his recent work, be used the photo- 
electric photometer on Instrument of extreme precision, 
but dmnandlng great rnunlpulatlve skill The object of 
his study was the star 1H ORKslopelae (that Is, No I 
In Heli* Hat of the stars of this constellathm), which 
Is a star of tbe fifth magnitude. In tlia w'estern part of 
the constellathm, and may be found by carrying ii line 
from Gumma Oaariopeiae through Beta, and extending 
It as far again, bending slightly to the left It was 
discovered to be a sisjctroacoplc binary In 19011, and 
waa later found to have a period of slightly more than 
■ix days. 

A New EeJipring Bfaiary 

Among stars of this sort, which are known to have 
faint Goroponlona reviving fairly close to them, a con 
slderable proportion are likely to have their orbits 
turned so nearly edgewise to us as to pnoluce eclipses, 
and tbe preaont case Is one in which Professor 8tcb- 
blna* examination for such phenoiii«ia bus lieen re- 
warded. Tw» well-marked eclipses occur during tbe 
period— wall marked, that Is to my, whun the obaerva- 


Vmns is a morning star, but is getting 
very near (he sun so that iilie is practically Invisible. 
Mara, nn the contrarv, Is coming out toward quadrature 
and rtaiNi a little bofi^re 2 A M In the middle of the 
riiontli 

Jiipikr Is In wcHtern quadrature on the 8tb, and rises 
Just after midnight, while Saturn, ten degrees to the 
weetward, cnnieR up some ftirty minutes earlier 
l^ranus Is nn evening slur, too near the mm to be ob- 
servable, while Neptune, In Cancer, Is approaching op- 
ismltlnn nnd (rosHCH the meridian at IJtO AM in the 
middle of the month 

Tbe ituHin is in the first quarter at 5 A M tm the 6th, 
full ut 10 A M on the tSth, In her last quarter at I 
A M on llie 20th. and new at 7 P M on the 27th. She 
Is niMin*st the earth on the I4tli. qnd farthest away on 
the HcconU nml again on the SOth During the month 
she posses by Uranus on the Srd Neptune on the 14th, 
Saturn on the 18th, Jupiter on the 19th, Mara early on 
the inomtng of tlie 21st, Venus rai the 27tb, Mercury 
on tlie 29tb, and Unmus again on the aoth The con- 
JiuiiLlitns with Jupiter and Mars nre close, and should 
be worth looking at if one wrakes early enough^ 
Prlmvton University Observatory * ' 

November 4th, 1921 
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The Mechanism of the Psychic 

Indicatione of an Unformtilated Force, and What We Hay Hope to Ifidhe oC Huvi 

By Henward Camagton, Pk.D. 


T UP psKt rmtnry hw hem emlnmtly srientifle In 
pin ■ chemistry hlulog} astroBomy — the physical 
adcDciH generally — vast pm^rm has been made But 
the farther science profreases the nearer do Its conclu 
sums tally «lth those for Iona taught by the so-called 
occult And whereas sclHice has done much to discover 
the grosser energies of the body It bas done very little 
toward <Uscn\ertDg Its finer and more subth, fi>rcea— 
thosi with which we apparently deal In iiaychlc Invostl 
gallons and upon the operation of which psythk plte- 
Dooiena depend nera» 1 believe Is the field of the 
future 

Take for tnunids^ the recent discovery by Df 
Obariea Russ of the energy which Is said to radiate 
fnrni the human eye A delicate sohudd of tiUca cov 
ered with strips of aluminium Is susiiended In a glam 
ve ss el to the outside of whirh are afilxed i jptal plates 
hlsctrically charged When the gare Is foeuwad Intently 
npun one end of the o Under It mov^h uway from the 
eye when tlie gam Is dlrocUd tnwatd tlu utlterend It 
moves toward the eye and when the center (f the cyl 
Inder is gased at it remains statlrnary All normal 
causes seem to have been carefully eliminated and so 
far as I know these results have ne\er been explained 
Here we have an example of what 1 mean by the 
subtle energies of the body This exiieiiment is tne of 
the first of this nature more i r less admitted by oithc^ 
dox scientists and if accei ted« will constitute on open 
ing wedf,e for the admMcn of further 
phenomena < f the kind All of which rn 
ralltf the famous remark of Profoasur Wtl 
Uam James that whenever the mystics 
and the m lentlsts have had a dispute as to 
certain phenomena the mystics have near 
ly always been rlkht as to the fattn tkrm 
fSltcf and the aclentlsta have usually been 
right as to llicir interpretation But In 
tsrpntatbm Js a sefcndaiy matter Let 
ns estahttsh the facts first of all and their 
lnteri»retatlc n wilt follow In due course 
This question of a vital energy t»f some 
sort radlaling from the hurotin bbdy 
throws on tntereetlng light upon oilier 
problems For if such an eztemallsatlon 
taksa place it U possible that Inanimate 
nutter may he enabled. In some way to 
receive and to store up this energy Dr 
Hodgson thnmidt his experiments with 
Un Piper became convlnoed that objects 
handled by the medium did In fact stlni 
vlate phenomena and Insure at times a 
new flood of supernormal InfornmtloD 
Whatever tlie explanation may be the 
facts are nndonbt^ as I also obs e rv e d In 
in> own sittings with Mrs Piper 
In haunted houses uksln a **ps>chlc 
atmosphere setms to be present and we 
know that In medlumlsttc s^cea, a def 
bUte charging up process seems to take 
place within the cablnpt and from this 
caUnet radiate the ptunomcna Other things being 
equal a small room or a smull cuhlntt U bittei tliiin 
a larger one which Is vriut we rtionld expect if an 
energy were being stored up for future use 
IVks again the question of the human aura We can 
artlflclally create an electric aura around living Isslles 
by means of high frequency < uirenU but this is qufte a 
diffemt thing from the natural aura said to exist and 
observed bv Klincr and others by means of chemical 
acncAB Kllner himself believes that this Is an ultra 
violet pbenomcnon and In hb latest book bas pnb- 
Ihhed a number of interesting experiments as to the 
ejects upon the aura of electriclu magnetism varloas 
chemicals etc Here again is a whole field for study 
and researUi rriatlng to the subtle energtee of the body 
upem whtrii, however much light will be thrown by 
proof of the bodily radiations, or exteriorised energy, 
bofororeforred to 

And here, of coarse, we are reminded of the pbenom 
cna of mnterUIlxatlon ^ that incredible phenomenon 
which bad aevertbelesa been so well attested In the case 
of BusapU PaUadlno, and other medtunia In the past 
and In the preoence of Bva O todav nicoe phenomena 
vrimtever tholr ultimate explanation may prove to be 
certainly depend upon the emeneence of a fom of vital 
■mrgy pipm the bo^ of the medium Into explanations 
I do Bto^propoee to enter I wlrii only to empbariis 
that an tfaoaa phenomena, and their mtoaequent inter- 


iHwtatlcins deiiend upon the central tnct of the exter- 
nalUatlcin bevond the peri|)bery of the body, of some 
form of vital energy 

All this has been pointed out Ui Hie past fay com p etent 
Investigators. Now however I wish to Jay ott gpo or 
two theoretical speculatlcna which are I believe, more 
or less novel In character The ftrat point Is the appai^ 
ent connection between the normal, physical enraglsa of 
the body (and particularly the aaxnal energleo) and 
certain psychic manlfostaHons 

Mr Podmore In hla analysis of a number of **poUer» 
gelat coses pointed out that gfoat majority of them 
occur In the presence of a young boy or girl between 
twelve and rixteen years of agh He endeaverad to 
prove that trickery would aoroqit for the majority of 
these cases If not for all of them, and aaramed that tbo 
spirit of mischlet often presrat In children at that ags^ 
Inspired them to produce the manlfratatlons XThdoubt- 
edlv this was the motive In certain cases. Hut In view 
of newer casts quite unexplained and of 
liatbologic al researches into msABnishlp and hygteria. 
It now seems certain that many caasa of this character 
are genuine and that supenormal ptMOomena do oeenr 
in the presence of certain peculiarly endowed indi- 
viduals 

These * puitergrist phenomena am ngooUy sponta- 
neous In character They em eonthnie to oeenr in 
spite of the oppoaltlao of the siAjsct aa la the eaae of 


E very age scat a new ectenee — a wheJe Mp ef new phtmmtm 
and ihe pnnciplei lhai gopem Ann, dopelwpid where we hed net 
eeen keein contcioui of a eoid m our knowUge* Qm M ^ 
ekclnatpt ogam it wcu pepAokgp New itlft Ad f M'^tnhmh^ m g 
name of ptpAtc ha» been given IVe hoPe ne reterenu to Ao lynottiow 
of perMonat tutywal or that of commumcaUan tuA Aose cAcgOif^to htm 
Miwod Bui ihere it a growing fmi ef anthenlHeted phammem 
which con be explatded bp no naiteral law pet formukled When all 
cotei of fraud and mmr^erpreiaiwn are ruhd euU there remums a 
retiduum of mamfeeiaUem wXuA can hoti bo taken to ouficato As 
exittonce of an umdenUfkd force We map hope Aof Ae icienoe ef 
tomorrow wdl tell ui whai thu force n, aiuf give at control aeer a 
SubtianitaUp thas we epoke m our 75 A anntpertarp mnnber Jffteen 
monihi ago We hare tince been tearefang for tome auAwiQi tehe 
could formulaU the aroUem, Jeicnbo whai hiu akoadp hm acceah 
dbhed, and oulbne the poutbthhe* of Ae /afore m a tone m a nn er In 
ZV ComMtpn we have $uch a mon— one who for peon hat been m 
otote tou^ with the retpectable nde o/ Ae pibcliio worlds and whe u 
«iAcwnl(y ^uamted with the other rUe to know whero to tteer to 
ovoid It NaturaUp m anp tubjeci Aol comitU $e largelp ef forecatt 
onrf ipcculation he mutt tpeo^ for hmuelf and na far the Scientific 
American ft u howerer a pleaturede put hu remarkt before our 
readen He plant to tap more m o /afore mue — ^The EDITOR 


Angeiique ( t ttln alstut the middle of the last century 
An energv smiis t< be radiated from the body la such 
(ases which Induces tliese pbenomc n a and U wtU be 
observed that this takis ^lace at abqut the age of pu 
berty^ whui the sexual energiea are hlossomlm Into 
matarttr wltbln the body It wovIOvtlmoat mmu m 
thooKh tbMe eaergle, liwtMd o( takta, tbelr aonnal 
coQrae «rn. noniehaw turned Into #*1.111,^1 ^nii 

extemallwd beyond the limits a( Um lw«y 

Ihere may, therefore be e Mfotte ooaaaetloa he* 
tween eex and payable phenooMU. sM foie saans to 
be borne out by several analogtoa. Beonat pbyalokalcal 
rraearcbes as to the actlvitiee ef the dnettora 
and particularly the sex glands haye abown the raor- 
mons Influence of these glandi upon the phyrical 
uptm the psychic life Tba obsorvatUmg made In 
the eases of Kathleen Qollgher and Bva O rimw that 
the * plasma which Is materlaliasd frequently tgaMS 
the genitals. The clinical obamrvattooa of Loin- 
bruso MorselU and others upon Buaapla PalUdlao 
bnmght to light many reiognlaed baxnal attgmata. And 
all ecstotlc reUgiooa rttea show the oonMedm bahram 
jwxual energiea and the ecsutto atataai ^wt aa we ftid 
instancsN of subUmatko * in aodan Frandlan BaMhe* 
analyris 

And speaking of Fiwud-^t has oAin atrneh me aa 
w mnfknh ie that mors experlinaRU Imve not bans tried 
in eiygtal gaxlng automatic wriUn ft eto, with phyiM 


with a view to 

Htoas aMMitottaas A MalMlpifdMiSS^stadir of 
tbs pattetm n ttosf s to MMim» has astto hmm » 
tetalHBt atol Msuw4ly tb« psraii»y sC towawy Is 
jrattaltotBAuM,! JtswHhsimi thn utmUf st sU Bws, 
emtoUkas Is «t Ow iltBMst infortoBeit SUMS tki, tlinw 
Ught opiw tM psyplHlOBr oC nw tf nmi^t wA assitok 

tag for ths raonMit the spMtlstto appoUMSlB to In talk 

npon the iMatal atoto ot the emnnimtoiltov white sasA 
tog m w g se thsongh the medlwM. 

It la poaslblek Iwwaear, that we Shell pet lutVe to tahe 

e tnrtiMr atop before we aheUlte to a pmUM tonnaie- 

stood ell thie fDI|p I here, thieegbeot, hew «r*r't**g 
o( the Bo h eone ri wie mtod. b It net ptieiWi tlurt^ to 
edd l t t eei to thto end the maeahwe iali|d, thiea bmp alaa 
be e NfaraeeMlMM^ that It la Ihia mtod which la aettre 
to eertate eotatle and traaea atatoe, that It la thnwgb 
this mind that all anpamonnal p tow o m Ma opantaf It 
la pomdrie that tol a^thy and other anpanonaSI Bhs* 
nomaa tahe place through this natan; that thwa la a 
-meutUMnuB ether,- u snaa w r ltora hate aeggMtod, 
whkh earrlM Mlipethle waten Iha diaeotetp tt tots 
ether, or «f the eatnal of thoaghMnndir- 

«ic% would aaanradlp he a pradtaBdlp hnper to Bt oto 
for pauMcal adacel 

Jnet ton, perhepa, I map ha pennlttad to eOMr a 
anggntloa, baaed <m anafagp with the ‘tounder watua 
aometlmea mployed to radio It would oartatolp to 
intaraattog to trp espsrIaMBtt to tahih 
athy In, np, a higtotwudoo rtoetric Odd, 
through which e l ee tr lc watua at dttoilto 
treqnancp are paMlag which mlitot act aa 
cemarwatan Under than dicumatUMM 
It Ja oMMtltabla Oat tolepathle warn It 
such agdet, might be talntonad and rna. 
dadfl paneptiblo bp aoaaa dsttnto laeorft- 
tog apparatna. At tout toe espartaimt 
ahould ba triad. Kspeiiumto shm^ alto 
bo triad It aaama to BM, while both sender 
and perdpient wna bnatolng to ««««—« 
or wton certain chorda weta atrnek an the 
piano Though an than taata inight lead 
to BO drdnlto tuanlto It woold bo at any 
rato Intoreattaf to tip tliam, and so tor 
as I know tbep hate neter baan MaA 
nit Idee— that tola pa to p most be to 
aorae warn dynamic to character— torowa 
Ughtupanatarlstpotpnblanis toonght 
ptotograplip, toWdnasla, toe operetom at 
certain Inattemanto. It mtod la ton ae 
tlte and toe tltol ananlee ere .wo n 
peble of acting betand toe portpherp of 
the body we may dcrite ttom than toeto 
the gmeral condnakn tost, in all its se. 
tivltlas, U/e U dsNsade 
I would here emphadn one Impartant 
point which baa ben to aome oxtont oter 
toeked the rapid and ramarkeble growth 
ot toatramantal toots. Bew dmpts snd 
relstitely prlsiltlte wste the taata under 
takn bp Fratoswr Bara and Mr Wiuiam OraafeM cam 
pored with toe compUeatod and bnuttfal appafttaa 
which baa ben datlaed and la amphiped to parchle to 
tesUMitloB todapt Wa can trace tos fndoal afotatom 
of auih Isbotatorp methods, from tos drat taats 
bp Hers and Oreokn to toon amptopud bp 
Lombroau, Imeda. and ottan wlto WBiaris Uw 

to toon ondnetod bp tts Oaiunl - 'H ' ^ i T i nk ia l 

tntoi of ftrto wllli tbs nae toodlnm. to Op Qaiitiifa 
kymograph tMs with -Mn. Wv," to Or OmiPfoid^ 

tognlaua tests wMiMinOall^itoDr tsnaSwSb 

KobdaTs pbatogtopWa agd odaraasatos Mato wuh Btn 
0 . to ^bnntilii sppafsfbsyatetad to oT’ 
mid. ms atom m mdnttaii ad atoadlis 
SMtoeds eattpaisMs to tost el anp dtoar scl_„ 

Mb In foasrin ars andlavatong to pnto sttll tarttoe 
^Mna ad intaaiigaBaA ^ Ai^ 

balltoto and T a ket tSto p * tos baan 

Totll, tor tok^n^IMm 


sbtf It Is «p to^ au 
Mttp IWNto tod toSM 
bp oar warto ttotol SM 
aadaetantoto * 

Mb bbgu, totp atomlip. Ip ^ 
(^todbiMi to MW 


m Imp to wMtoto MCnto 

lito bSM tot 

SMIiEW tn 


oPbfdiSVn 
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Inventions New and Interesting 

A Department Devoted to linear Work in the Arts 



A modiflcaHon of tlio ooefcet witkidi MiwomA for turning down grcaoe cupo 



TIm gtarloH bruku Hut gidlt IHm n 
fumd OM 


iBcrcMtd Bud'Bralw BOdencjr 

T HB glmple Rtnff bandtanko la one 
oo paiwnwr and freight trains Is 
Inivalf a gtmrlrai from tho day of 
Ul^tar loads and lower q;ieeda Under 
preaent eoodltioas It is often entirely 
inadeouate to meat tba loads put upon 
It While geared brakaa meet the need 
for greater power and a number of theee 
are In uees, objeedooe baaed upon Initial 
coat, wHgbtt idae, or tellura to releaae 
■attefbctorlljr bare prevented their g<n 
eral ta etal l a t lon An tntereetliig deeign 
of brake atafl baa Joat bein pat fo^ 
ward« giving an the advantagea of the 
geared brake with notte of Its dlasd 
%anteiaa» aooordtng to the maantectarer 
Vor ang given poll on the brak« 
handle of a atatf brake Ute tnaloa on 
the ^atn tarlee lavaigMy u the dle- 
tanoe from the muter of the chain, in 


a ludlng to tbe center of the staff Tlie 
brake which ae lllustrafe has a winding 
channel for the chain to run In, and tlio 
abank around which this channel in<«sui 
tapers toward the bottom and at the 
same time runs out of the true ctntcr 
line of the upper portion Hie ivnult 
Is to give less tension and rapid take- 
up of the slack In the chain at tlu* start 
of tlie braking operatloD with si wer 
take-up and greater braking trust n 
toward the end where it H useful Hie 
ultimate result ts that oiieratlnji, with 
the ease of n gearless brake the tfll 
tleno> is that of a hoared brake with 
ratio of three to one 

A €treMe>Cnp Wrench 

S CREWING down greHse-enpa to hand 
la a dirty joli as evt ry driver kn< ws 
And there Is little satisfaLllon in trying 
‘to subatltuto for the dirty fli^r unv 
wrench or plten of conventional design 
It always tuns out that tbe instrument 
that will grip tbe circular rUu of tho 
grrase^cup wUhout slipping has Itv han 
die attsebed to the business end In such 
a wa} that the leverage la not at tbe 
proper angle for this nae But now we 
are offered a mudlflcatiuo of tla iMK>ket 
wrenrh, dealgDed espedall) for the 
graase^p Job and the picture shown 
herewith makes It plain that at last we 
may hope to keep our cars greasi d and 
our flngihni cledh at tbe same time 

Making an Add ra wa r ^ tha 
l^pewritar 

A DDRES81NQ euvelnta s on the type- 
writer la something that Is always 
ggolded when there Is a large number 
of envriopes to deal with and anv ikm- 
slble way oT addressing ibem by other 
means It Is not that tbe actual work 
of typing on tbe envelope Is slow or 
unsatisfactory in ita results but the 
placing of the envelope In the machine 
and its removal are operattoos tlmt tuki 
time We can afford to put a sheet In 
and take It out again In connection with 
the writing of a letter of retivon^hle 
length but when It conies to the mere 
typing of name and adtlress tho ft<n 
l^uctlve end of the Job avsnines too 
large proportions in compurisim with tfie 
time which the operator is able to de 
vote to mtual tvplng 
lATge batches of envelopes howevtr 
can not always be addressed fmn u 
maiUag list prepared in advamn. md 
henoe the various uddresMlng machims 


which one uould prefer to tho tipe 
writer are not always snsctptlble of use 
It Is with this ritual ton In mind that n 
Cleveland manufacturer has put out a 
rapid fire feeder that handles the en 
veh»i)es fiir the typewriter and reduces 
the opeiators efforts ahn >st enilnh to 
the mantpulntlcm of the kevbnnid The 
appearame of the new devic* which can 
easily be attached to Hn> rianiiuid model 
typewriter is sliown hr our ph< tohraph 
In operatic n a single uu tl n of the ofier 
ating lever puts Into effect tlie f< How lag 
opera than 

Tbe envelope Is bruukht down and 
placed In the c nirlage In the exact pc ri 
tlon for tbe first stroke of tho kc\ s. The 
carriage Is moved to pr v\wr pc sltlon for 
this Ktnike 'The list la Ider iiioves the 
list of names upward keeping the next 
nanfe to be addressed ccnstmtly Is fore 
tbe operator A counting device attached 
to the feeder registers so that at all 
tfmes the exact nnnilier r f envelofies ii 1 
dressed U known Tho prcvloush od 
drewd envelope Is ejected ns the one 1 1 
be addressed Is hmuUd Int » iM».ltlcn- 
80 that the carriage Is m ver eniptv 
The apparatus Is fitted foi use he tli 
with a ccntlnuoDS list and with cards 
The list holder operates entirely unto 
ntaUcally os IndltaUd above AMth the 
cardholder, the cards must be removed 
from fnmt to rear by hand as they are 
addressed this oparatlun cemsunoes no 
more time than Iv necessary fi»r the 
shifting of envelopes hence ref^ults in 
no loss of time at all and leaves the 
card file at the end In the rntme onler 
as at the beginning, Hio inrdh Idcr is 
enrilv adjustc*d to fit any Htnndnrd sire 
of card and lias a caimcltv of about 
cards after which It must be replenished 
from tlie hie llie chunter can U tier 
mltted to run to the end of tho^Jub, or 
can be set back to 1 at any mniiient 

Hie "Haltiitdlemuiaeicer” 

M ost of us have hud the dtstresring 
experience of rianillng on a corner 
of the main street of an unfumJllar town 
where apparently all tbe car Urns in 
rite coun^ ran and of waltinji. and wait 
lag fbr tbe desired car eventually to 
learn that it runs through another street 
thraa blocks to the north Or perhaps 
our troublea arose from a stagge^ stop 
ayatem, where some lines stop at everv 
comer others at alternate comers onlv 
and the Intemrban expresses eveiv half 
mile or so In any event we shall reeng 
nise the instant and antoraatlc solution 
In the troUe> station pole Illustrated 
brnwlth, which has been Installed nt 
Bertttt's buay comm All lines In the 
clta^ are designated hy numbers much 
ilka the sevaftl Ums of tbe Fifth Avenue 


Dus (ompemv In New Aork These 
nun licrs do n it replace all getber a 
fuller riatinicnt of destlmitkn etc but 
the} d> make iMJSstble the IdontllUatlcsi 
rf n cur from a much i,reater distance 
than w tildiie the lanc In (heli alMinee 
And with th« numbers on tlie curs and 
a c'omilele list cn the isle of all lines 
that stop tliore the stianiser In town 
knows Instantly whither he cun get his 
car at this pi Int or whctliei he must 
Inquire Till Ht iq Inh pi ICC Indh utoi to 
translate the name of Ihls dc\l(o could 
find a line I In iiiunv Aiueriiun cities. 
Hut If It were to be given tIUs place we 
are sun thiit tlu iqsices left for adver 
tiring placards \>ould nd show so many 
vaiumUs as I lie apimrenth inoic con 
eenatlvc Hcrlln merclmnis liavt allowed 
to nintiln unfilled 



TIm trolley miU that tkta att cam 
atwng at tUa earner 


# 
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Not ft ntw store: mcrelr the Uteat 
deep-seftnUrlng outfit 


The Wajshfouiitain 

E ven tin* fountnln, tlmt i IhhhIi ny iiilHtl 
of 111 ! tliHt IM iirnanicDlal, Imn now 
Iwrti ponverted to thn aiWH of ulllUy An 
Ainert(*nn inanufucturt r Iiiim remit 1> ]mt 
on the inurket a devl<v wlih h lie ohIIh u 
^V aHlifountuIn *' It niuy bo nacd wher 
over InvKo HiiHli-nNiniH tire nereHMur> , In 
fartorleH, w bnojM, iiiiblle bulldlnK>S liotelH 
nnd railway stations— In fact, every 
pahllror Indostrlul iHvntor) 

The saving In apace la oonalderable aa 
ooiuporeU with tlie okbfHalihined wnah 
t)owl& It hna been shown that bowls 
for 24 peo|)Ie rwiuipo a minimum of 01 
aqaare feet floor Himce, while the wmUi- 
fimntuln iKTiiiiinuKlnleM nn equal niiinUr 
in comfbrt using imly 04 f^ This 
ectmoiny niitumlU lutreuaefl with each 
succeedUift InataUatlon 
The fountulna nr» luimufactured In 
two plxefl--a fVl-lnoh Imaln to acctiuinHe 
dale ]J people, or a aninller, 82 Inch, 
where six iieoiilo may waab at one time 
]>uc to the (.Iroular iHmatnictlon of the 
fountain there la plenty of ^'ellKiw 
room” for tlw comfort of the users, 
tXmiUflerHbln cconoiii> la effocteil In the 
amount of water conauimst llie whnIi 
fountain built to iiccoiuiiiodatc 12 people 
for biMtnnce, uhgs no iiMiro water than 
the QUHiunt pliHHl for oni. waab bowl 
This la accoiiipllHlKtl b> otmvertlng the 
flow Into u fine atreuin — Juat um effec- 
tive, Hot WttUr coHtH ur« also roducisl, 
since the water may bo boated at any 
desired temperutun*, e\Tnly 
ftonp Is supplied to the wasltfountaln 
by a de\lce whhli la |mrt of Its dealgn 
Either liquid ountulnera of sturdy gliiRs 



DrteUBt-fMMtftlii practict ft« HM ftfi to 
the wftM-rooM 


and nickel or rereiven to hold cuke soap 
luay be spedfled. Tite flow of water la 
controllcMl either by a hontlbvslvo or ft 
foot-levtr, ftft desired. 

SnlHiiaiine Armor 

T nn effort to Im reuse tlie vertical 
mdliis of Hciion of the diver la otio 
wlileb we sliall always liai*® with us— 
the more ho In \lew of the tHnialtxlng 
fact that nioxt of tlie sunken treoHure 
of the lute war Is at a depth only mod 
irntel> bek>w Die present limit of opem- 
ilons For a uimkI miinj >ean( there has 
liven no material tcilmlcal ndxunce In 
decti-HMi-UKlng nutfllM Katb designer 
has to lie sure, added or tried to add 
Moiiic further manrin of Mafvl>, but nil 
iilluikH u|Njn the problem have followetl 
Hulmtantliillj tlie siiiwe line If we can 
hilt make a suit that wUl stand up under 
tlie pressure and kwp the water out of 
Its setiniH, It Is nliilouH tltpt wre inin go 
to an> deisb for which these retiulre- 
immiH are still met If In the hai^ln 
we tan make a suit with joints that can 
n]M*nittHl at siKh de|ith by tlie iiium- 
(ulur iNiwer of n husk) man, we aholl 
lie nhlo to work there as well os go 
there 

Ttie di‘efHS*uHll\lng oiitflt Illustrated 
liLiv with Im not prvMVited Usmuse of any 
I hiltiieil ilemirtiire In ftindanietitalM from 
IlM predvcvMHors, but piinly liecnuse of 
Um feurftil and wonilerful appvartince 
PerhopH tliA nearest tiling lo actual no\ 
city which it shows Is the frank admls* 
shin that dlcKt work with tlie hands Is 
not to Im! attempted, and Us cnaMsiuent 
proilMhm of artlfldnl lianda, not sensl 
live to prestuire The hall nnd-socket 
>>tntH look, too, ns though they might 
lieniilt ciinKtdemble niothm without 
change of \olunm of water displaced 
1hereh> ohi luting one of the great diffi 
ciiltles of dee|»-Keii work — the fact that 
UM wNui as the dh-er once assumed the 
iMisittun In which Ills dlsplacHmiviit is a 
infnlniuiii, further niuvement must lie 
ugulnst tikc entire tmamure develn|ied b> 
the water at the depth in queMtion More 
than one diver has found hlnmelf 
”fni«en” In this iMNdthm of minimum 
volume and unable to move out of it 



French mndflne for rolling dgftrotteft 
with one hand 


A Machine for "Rolling Your 
Own'’ 

A mong recent Inventions few an* 
more clever than the cigarette-roll- 
ing iiiachlnv pul out by AI de Umven 
iiiurt, of Paris Itefcrrlng to the IHus- 
tratlun, the white bund that extends 
(Ipiir iicrusH (he npparatUM from end to 
end U a strip of draftsman s tracing 
IMiiier I'hiH furnishes the background 
against which the rolling uia^rathm is 
carried on A pinch of tobacco Is laid 
u|ion llilM gn>und In the hollow at the 
riglit, the tobacco accommodailng Itself 
to the liirve Frenc h tobacco lieing 

stringy inHtead of finely cut, works beHt 
In thlM device The handle Is then 
swnng uii and over the top of the mu- 
clilne toward the left The loose end of 
the tracing paper Is idcked up and bent 
over gradually, and at Uie appropriate 
moment a piece of dgaretta paper la in- 
troduced Aft the cigarette paper and 
the tobacco are rolled along by the 
handle, the fbrmer la looped double, 
with lu end ftt Jast the peychologtcal 
•pot, fto that coatlnufttlon of the motion 
•tarts U rolling up cm itself— with the 


tobacco inside ftH the tttfb of omnm 
The coinpleMy rolled s mok e 1« delivered 
at the left end of the **TnacWtta,** and 
haaltat to be extricated troia its ttadbig- 
paper entanglement, licked and aftsted. 
The machine worits admirably with the 
kxig. stringy tobaoco prevataot In Fmaoe. 
It l« less eflldent with oor finer plug 
cut, but for the man who baa but one 
hand and who has never been able to 
leam the trick of rolling bis own with 
that hand It should atiU be a very happy 
solution of the problem. 

A Cwrriace for the Ponpirlag 
DmmoMr 

A BABH-DttVM carriage wblch will 
do away In parades and orcheetraa 
with the sight of the persiflring drum- 
tner with an enormous drum strapped 
around his neck, has now been perfected. 
On this new device a drummer con now 
eosllj rest bis large, bulky and heavy 
boasHlmm, and roll It along any distance 
without bring Interfmd with in his 
playing. 

ne wheels of this imw devloe are 28 
Inches high and are very durable, and 
the carriage is made to fit all slsea of 
Urge drums,— Up A H Jtolbc 



The Msi-squirthig orange pleler 


Joiedeufl Orange Peeler 

T o peel an orange so that the juice 
escapes the fingers is a trick that few 
lovers of the fruit can Bccoropllsh 
Those of us who have eaten oranges In 
thrir native states are told that the 
moot enjoyment and real flavor comes 
when we eat the orange by quarters. 

A julccless peel flir oranges Is now 
assured by the use of a new orango 
peeler A groove Is flrst cut around the 
renter After this Is removed. Die spoon 
end of the device Is used to turn down 
the skin. It does so quickly and with 
out letting any juice escaiie on the fln- 
gersr— /7y if Jf Jfaaf/ag. 

Artifldal Daylight for the Morlee 

T BB thousands of movie fans who 
marvel at the wonderful photography 
as hundreds of feet of film are displayed 
on the screen and who iierhaps know 
from their personal experiences with a 
camera that sunlight is so hlgJily esscsi 
tial to good pictures, wilt undoubtedly 
marv'el still more when told that artl- 
fldal llinminatlon Is used almost en- 
tirely In the making of flbna. 

For years niothm pictures were pro- 
duced almost entirely In southern Oalb 
fornla because of the quality and dura- 
tion of sunlight available. Although 
Hunllght Is the brightest possible light, 
It does not meet present-day rsqnlre- 
nients of the movie concetiiSL WlthU 
recent years metboda of artificial llln- 
mlnatlcm have been so greatly Improved 
and developed that aunUdht U bring 
superseded by elertrte lifting. Thla 
tom of lUumlaatlon can to oontrolM 
and directed at will, a faatwft of no 
anuill importance. 

With the aonUght fto mactal cttictn 
so esssntla] to the motion iMw la its 
pmsmt advanced atags of artikle ds- 
vetopmsnt, could to obtained. Bvsa on 
a clear day light vahiss do not rsmata 
throughout the day at the omne intaB- 
rity At noon perhaps the light la Vriy 
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Ugfatening the dramaMr'k load 


liright, but aa the day begins to wane 
about three or four o'clock In the nfter- 
notin, the pliotograpblc value of the light 
Is very much lower In the making of 
a film it may happen that port of a 
scene Is filmed at noon, and because of 
some changes In scenes or need for new 
chararters, there will be a driay of three 
or four hours before tt can be completed. 
Under natural Ught the Unit part of the 
scene when screened would bo very 
bright and dear, whereas the«otber part 
would he darker and leas distinct, caus- 
ing confusing effbet to the spectator 
Thus the need for an even, unaltered 
light at all tiineft of the day which can 
only be supplied Iqr artificial means, and 
which is now bring used almost entirely 
in American studios. There are several 
scheiiMNi for producing this constant 
illumination One of the latest comes 
from the Ug factory and laboratory In 
Schenectady, and uses the new hi^ 
Intcsmlty studio light, which in external 
appearances resembles a searchlight It 
cun be used aa a spot or flood light, much 
the same as the searchlight where the 
light rays are focused and projected In 
a small beam, or as a prime flat light 
to niumljuite the entire setting or acme 
This con be d<me by removing the glass 
mirror at the bad^ which focuses the 
Ught rajs, and thus allowing a general 
spread of the light from tliat end of the 
projector The Ught Itself has a 24-lncb 
rnlmtr, its carbons are ted together elec- 
trically requiring practically no atten- 
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tiM famt inwtag pm opm« HIw a knife, m tkat any clotted ink aay be 

MliUy nmoved 


tloOf Mid ttfl «ittT« operation Is of the 
moit dmide natnvs. It U vKvunted on a 
base with mbber-tired wheala of a large 
diameter, making it eaar to move about, 
and can be nUaed to an elevattoa of 
about 10 feet, where an overbead spot- 
light la desired. The entire device 
welgfao leas than GOO pounda. 

This light, one of the moat po%verful 
adapted to the studio, U particular^ 
useful whiare moonlight or sunlight com- 
log through a window or the llluuiinatloo 
of large eettings is deuLred It Is also 
valuable for backdlghtlag By focusing 
a spotUght on the back of the beads of 
the principals the Images are caused to 
stand out from the background and the 
hgures are more prtmounced and thus a 
belter depth. Is obtained. If thin were 
not done the figures would go dead 
against the background, no matter liow 
fur they stood in the perspective. Tliey 
are also used a great deal to counteract 
shadows caused Iv other lighting 
apparatus. 

Even out of doors In the daylight there 
IM use fOr artlflclul lllunilnation. Ihere 
are scenes, just as In ordinary photog- 
raphy, that are too dark even at midday 
to be taken without extra light Then, 
ton, there are tiroes In the brlgd^t sun- 
light where artificial light Is needed to 
counteract shadows caused by the sun 
or to Uglit up faces of persons when 
their backs may be to tlie source of 
natural light To meet such sttuations 
a portable power plant has been per- 
fected — an electric generat in g outfit 
mounted in a motor truck A gas en 
glne drives an electric generator, which 
supplies snffleleiit power to operate the 
powerful lights, the same as used In tho 
studio. 

Tortiiig CyUnder Variatloii 

A n instrument that Indicates easily 
and accurately the slie and concen- 
tricity of a cylinder tbrougfa^ut Its entire 
length is being manufactured by a Bhode 
Island firm la this device gage feelers 
project from the caslngi llieae feelers 
are actuated by means of a cone cam, 
Inside the casing, which Is directly con 
nected by a steel rod running through 
tlie tube to a rack and spur movmnent 
that operates the dial hand. A button 
projecting through the knurled sleeve Is 
attached to the steel rod. By pushing 
this button down the cone com Is like- 
wise lowered and the feelers are per- 
mitted to recede sufflciently to be in 
serted la the c>Uader Preesore on the 
button Is withdrawn when the feelers 
are Inside the bore, and they are auto- 
matically released against the cylinder 
waUs^ 

Provision has ben made for building 
up fpe of the three^fetfem so that with 
a set of estensleos measnvetMats can be 
taken dUmeter 2^ 

hMheii gad inches. Bnppiss are made 
itt dlffsiSEt ifisee to cover any fractional 
part^oC sto Indt TSw nipples fit inters 
ehaaifeUty into the 'extipition rods,, 
wfaifdi mry^ lengtil tjk sm 

and nMpc M ftod by thread boshtogs. The 
ga«e|pto^miiiitiM hr jofil tocb with 

Ttit#dikaMninlilaD)Ua 
to Mt ta Ml' pMltb* wtOi 

rttoctoto to tto toad to toniif ■ 
ktoiWk MtoL A sMitor to toad, tt 


times, (o furnish u nieuns tor setting 
the gage accurately to a HlandHn] 
diameter 

In use, the Instrument U rocked rmiu 
side to Hide and the smallest plUM nr 
the largest minus reudlng of tlie gngp 
Indicates tlie actual error at the point 
of application 

A model Is also constructed for meas- 
uring cylinders of a standard diameter 



An alUtiide Indicator that may clear 
the carbureter of uninst sustockm 

It differs from the other model In hav- 
ing three solid foelors of equal lengtJi 
centrally fecated A centraliser, to bold 
the Instrument In the center of the c> Un- 
der, has a three-point bearing To com- 
pensate for slight variutions from the 
standard, the baring surface of one of 
the three centraliser lugs is cut aviiy 
and a flat copper spring Ih attached to II 
The collar or depth stop Is held by a net 
screw and con be placed on the body to 
conform with the depth of the cylinder 
to be measured and thus prevents the 
feelers from being thrust beyond tlie 
bottom of the hole . — By AlUm P Child. 

The Art of Ualnv a Drafting Pen 

A nyone who has an Inventive turn 
of mind has occasion now and then 
to make a drawing of some Invention or 
device a hleh be may afterward wisli to 
have constructed, and yet the beginner 
In such efforts seems to exiierience greiil 
dlfflcully in the use of the drawing pen. 
Even persons who have practiced for a 
considerable time are often unable to 
make lines of uniform thickness ami 
appearance 

Troubles of such a nature usually re- 
sult from Imperfect flow of the Ink As 
the pen polnta are but a little way apart 
the Ink will cease to flow regularly as 
ao<m os It hardens or thickens to the 
least extent Drawing ink Is made to 
dry quickly to prevent blotting and 
smearing during the frequent shifting of 
the triangles or stral^t-edge. That Is 


the reason that wtptog the pen and 
ctoonlng It thoroughly Is necessary at 
frequent Intervals. 

The begtnner does not appreciate this 
necessity tor keeping the pen isdnu free 
from dotted Ink, and coosoquenlly he 
wonders at his frequent ful lares and 
becomes discouraged with bis work Tn 
make the clounslng iirociwa cusler some 
of the Infest t^pes (»f nillng pens open 
and shut like n knife, so Uiai a < loth 
can bo Inserted between the points with 
ont any difllcnltv Tfie tyiie shown in 
the figure Is of this kind, and It Is pro- 
vided also wltli iiiarkH the set wrew 
for adjusting accurately tlic distance 
aiHirt of the points and regu luting the 
thickness of the lines. — By H C 
Ridgtslcy 

For the Mountaineering Motoriat 

F or the tourist or those who Uxt In 
mountain country comes the uutfuiio- 
bile altiuwter it Is a eomisict little 
Instramcnt whhli sets Into the dush of 
>our car and tells you exactly whot 
height yuu un* ulM»ve neu level If )oiir 
endne starts choking or sputtering, 
when }our cur Is equipped with one of 
these altimeters, >ou cun eiisil> tell 
whether the enrimreter or tlie allltmle Is 
to blame. — By F Q Jopp 

The New Rnmpler Car 

T he most radical deimrture from ex 
Isting methods of motor-car design 
shown lit the Berlin exhibition no doubt 
Is to be found In the Bumpier 
Car, a striking udaptatlnn of the expert 
ence galncxl In llio cimslnu tion of uir^ 
craft Tlie three lnno\utlrmM emlRMllPd 
are, Flral, the InhI^ as well hs the rhniwiN 
Is drnti-slinped, that Is, has been given 
tlie Mhape corresponding to a minimum 
air resistance, as In the case of n falling 
drop Hectmdly, the motor Is arranged 
in the rear lairt of the cur and Is, with 
the gear, <lut4.li and rear axle, combined 




Clean sleevca as well as clean bands 
foltow tbe use of this glove 

in a compact system described as "motor- 
gear-axle " The third, ond perhaps moat 
Important, feature Is the use of a double- 
sectioned roar wheel axle, nsrlllntlng 
round the center of the car and thus 
roduclng to an unprecedented minimum 
tbe weight of masses not hung up in 
springs. 


The cruising garage— a friend In need 
on Califoniia'a main highway 

-Hera ConwB Hdpl- 

W ITKN yon'ro miles frmn a garage 
and your cur refuses to budge an- 
other Imh, and maybe your gunullne la 
all gone, or a broken axle nr a parted 
tinUerMiil >ilnt or n HiiiHslied gear-box 
or a dlffcrcnUal that w<a t differentiate 
seems to ha\e condemned you to an all- 
night stand, wouldn*t >ou smite If >ou 
saw a sign Iwau up in Uie distance, 
"Here Contes Help”? 

rotndlng tho highway, El Camlno 
Beat, which extends from Sun Krunctsco 
to Los Angeles, Is a C4)iiip]etely fllted-up 
wrecking car with tliis comforting sign 
on lU and Its owner Is kept pretty busy 
on Sunda>8 and laillda^s, as tlie traffic 
im this highway Is \ory heavy 

Metallurgical Examination of a 
Broken Crank-tdiafl 

A BROKEN crank shaft from a lO-ton 
ammonia refrigernthm machine w as 
HubmlltMl to llio Bureau of Standards 
for examination by one of the other 
Ooxernment deiiartukents. IIh* iimtertal 
prrm^d i»«»n»iis and showetl cildcnce of 
not having received sufficient reduction 
in forging Tbe break wlikit occurred 
was In the nature of a fatigue failure 
and had Its origin In tlie angle between 
tine of ih« throws and the bearing A 
defect at this isilnt had tieen filled In 
previously with arc fused metal Such 
a procedure would not necessiirlly lend 
to fallnre had the defect been located 
elsewhere, but at the jiulnt In question 
the stresses are much higher than at 
other iHilnts on the shaft, and the break 
once started would lie proiMgated rapidly 
owing to the unsoundness of the ste^ 

Long Gtorefi Save Sleeves 

A long WRISTBU for Uut UM 

of automobile owners when making 
minor rctialrs about a cur U one of the 
now Hccesflories seen in autoinobite rtm 
shops. Tills iiartUulnr glo\o Is made of 
wuHtiabte innterlal, and has a strap and 
hucAie at the top which aid in keetOng 
the long wrist high on the arm Pro- 
tection to sleeves Is provided with a con- 
sequent reducilun In laundry and clean- 
er's hills. The limg wristed glove is not 
only for the use of rar owners, but can 
be used to advantage about the houM, 
as for use In atoklng the furnace 
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Not a ikbonograph, a heater for the 
l»arlor 


Parlor Furnace That Looka Like 
Phonograph 

A Ol.KVKn diHittmer linn (k\ eloped a 
heHter many poctple uho ol>- 

Jpc*f to a Klow Jn the lairlor ulll vtoN 
foiiie It hiiM utl of the apiieamnen of n 
rahinet phonograph yet It H'orks ae n 
plpeleas fiimii<*i* It im howevt^r iiiiule 
of Mtoel ptutoaf but they are flnlalied to 
look like iiiHliogany, gralnod like rare old 
woodt pnllalied to the One luster of 
exiienaive furniture 
Starting with ttit name uhUh enda 
^lUi H “ntlii/* the reHinnblance to a 
phonograph la carried out In the detfi0i 
of the front, the aldwi, top and nuiiport- 
Ing legtf Omunientiitlon auih aa laie 
flnda on a woorku calilnet Is usetl 
This affair Is In reality u iditehw 
fumaw alildi will heat fnaa three to 
Mix nmnectlng rooiiiR. It will hum any 
kind of ciml and holds fire for flfty 
houra 

It U rluliiiod for this heater that 
houHewIves will find It inure eafdly kept 
clean, ns the iKiIlKlipd mahofcony tlnlsb 
requirea but to be ruhhed with u cloth 
Just us furniture Is handled — Ity 
ChnrUta A Goddard 

High Temperature and Concrete 

F IUKS where teniporuturea are reached 
sufficleotly htidi to muw I lie fiiNlon 
of metal wlnd(»w fniinen, lirlck and con- 
crete are rare Therefore the high tein 
perature Are which tinik place lust year 
In the rhemiciil works of I he liarrctt 
Manufacturing Comiainy near Phlludel 
phU, U of MiHH'lal tntercHt 
The building deairtotHl was a twr>- 
fttory etmctiire used for the cooling of 
naphthalene, which wns stonsi In hat 
tanks, sirnie resttna dlre(tl> on iho 




The auxUiur Ikaipe (tee unew) liBl< 
tow the whMto ea emp tan 
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hoama of tho ttpiier story uid others at 
Intermediate lerels on both stories. The 
whole structure was of rrinlhrced coci- 
crete with the exception of two unpro- 
tected steel roofs, and it should be noted 
tlmt the upper floor was constituted by 
(lie beams and the naphthalene tanks, no 
ttoorlng. In tbo ordinari oeoeptatlon of 
the tenii, having been provided. The flro 
Mturted In one of two nuiditlmlene tanks 
outside the building, and the flames 
rapidly siavod lu the interior tanks, the 
lailldlng having liecn gutted within 4A 
minutes after the initial outbreak. It 
np|K*ars that tlie steel rooflng collapsed 
almost iuiiiiedlateh after tlie Are stiiried, 
bringing down the second floor Vat 
unilh . the heat was must Intense nenrc'st 

I he eMerlor tank, tiiid on the side facing 
thu latter Home of the concrete was 
rmted wireil glass was melted, and steel 
window inultlonH melted and nin down 
(lit rrnmes In plnceH. 

l*rom a conHldcnttUm of all ilte data 
ii\alliihle the folhtwlng conclaaicms have 
lHH*n dniw'n titc stmlllng of the concrete 
was largely due to the use of coarse og- 
grtgiite oimtulnlng a large percentage of 
iliiiirir , the adoption of square oulunms 
a< i'ciitiinted tlic umotmt of simlllng the 
struct 11 nil iMirt of cimcrete ^)ou1d have 

II pnilc«ctl\e coating, the thickness 
udfipicd lH*lng governed by I lie tempera 
turo to whhh the construction iiiiiy lie 
subjected the sprinkler InstallatlaD was 
rc*ndi*nHl Inefficient by breakage of tlie 
electrical cl milt o|ienitlag the pumps, 
finally, the engineers of the owners are 
said to tM» of (Opinion that there Is no 
material more Kuitable than reinforced 
c<mcrete for iiai* under condltUmH such 
UM tiHiMe prevailing In the building de- 
stroyed, and tliut tills material should be 
employed In the work of reconstna thm. 

Sewing Machine for Fuirieni 

A PKCUIJARLY sensitive machine for 
sewing furs Is timklng the life of 
the furrier easier As It Is highly un- 
detdrahlc that slit dies should anywhere 
appear <« Urn outer or fur side of a 



The side-stepping sewing mocUne far 
furriers 


gnnmmt, a mnehlne of unusual construe- 
lion 1h nccesHiiry Tlie needle does not 
sew straight down and np In the ens- 
loiimry way Instead there Is a side- 
wise motion pnicthnilly parallel with the 
Rurfni^ of the material — By WUUam 
WaUh 

Lamps That Torn with the 
Wheels 

A mong the tilings that every driver 
knows about his headlights Is the 
fact that they don't always shine where 
he wants them Particularly in making 
n shnn> rum the wlieels often get ahead 
of the llglits, and one Is in doubt as to 
Just where the car Is headed. The auxil 
Ian Hghth Illustrated herewith aie 
mounted so that they swing with the 
wheels, nnd nra therefore bound to 
throw their heams ns fkr aruunU the 
comer ns convenience could possibly re- 
quire InddenUlly they are rl^t down 
on the road, where the light la wonteiL— 
JTf K G /OPS, 


AUEtUCAK 

BMM4Nta40 TryffVrtaraWMHiif 

t HZS machaai— takoa lA a plapa'aC , 
mw white tope and coma it Oflll a 
fltdshart typawrUor rtbbOB rMy to be 
Inaerted In a macrhlna The tope 
reUa from the dot fwAdertar odtader at 
the right avomid « •eetee of amaUar 
cylinders or hoMers. on the creaik la 
turned by hand. At the bottom pC the 
mtddio center is e wall which Inks the 
tape In the prooeos. 

The Torrent IHshwssliar 

T nK housewife who lasliU that her 
kitchen must be entirely daored of 
equipmi^t not In actual use, and ohe 
who coiiks and washca dUbes In a 
kitchenotte, wilt both welcome the latest 
dinhwnsher It fits Into the cupboard 
out of the way when It is not bring need. 

The new mochitie wasbea dlriws per- 
fectly becanse It Is bond-directed, like a 
voGuiun cleaner, tlie dO^mtmd-pressare 
torrent of hot, ooepy water firam die 
washing nosxJe con be euacMitrated on 
the stubborn dishes. The housewife con 
see what stie Is doing-Hi real advonthgip 



This vrashlng nosxle, which attaches to 
the hot water faucet, furnishes by tuctJia 
id tt small tbumb lever either soapy or 
clear water 

Bpectally designed wire baskets hold 
the dishes flnuly In place A splash- 
guard which pulls up telencope style dur- 
ing waslilng kec^ the splash Inside , It 
Is because this iqilash guard drops down 
out of the way that this washer goes 
mto a cniibonrd. 

Tills machine has all the advontagee 
over dm old dishpan tbat a dlsbwaaber 
la expectod to have— It does the Job more 
quickly (5 or fl minutes) , tt washeo 
dishes cleaner and In a more sanitary 
way llqr running water) , It keeps mi- 
lady's hands out of dlshwrster and so 
does Its share toward keeping them ooft 
and white And very important, rim 
can see what ohe la doing and know the 
dishes are dean 

The Bethoiiiaa Cotton-Goods 
ImliistiT 

A s a result of the unsettled coadltlens- 
In soviet Russia and the consequeat 
leas of the market for the oeniiflnlabed 
t unbleached) cloth manufactured there, 
the Ksthonlnn cotton Industry la paoo- 
lag through a crisis which has rssoltad 
in the practical cloalng down pt the 
Krinhohn dotton min at Marvo, XMho- 
ttUu one of the Utrgeat In Surope and 
the largest In the former Rnorian Bm- 
pire, which before the war e m ployed over 
3(M)00 hands and manofacCttred y«u1r 
ever 70,000,000 yards of aenOflnlriwd eot- 
teo cloth, which was sent to Easria for 
bloaching and dyeing and then utlttiad 
la that country During (he wav^tbe 
liOportathm of raw materiahr was we- 
pended, and the output of UHe hdlL ifae 
IWriricted to the stock on hand. Dnrlnt 
the Cksrmsn occupation aome^raw Wh 
tsHal was obtained, snabHttg riie wvndw 
fo keep going to a Utmted exfont lit 
1000 tbe mill enitdoyed about 6006 hands, 
foe output bring T.TOdWl to 6,OOfoOOtf 
ynrds of oottnn riuA 
Tbe aubnlnlstrotlon oC foe nttleefotod 



tbat It was Imposrible to keep foam 
hsqper open, as all (he capital waa tied 
up in manufactured goods, for wtdeh 
there was bo local inaritet and for wMCh 
they had been unublo to And a market 
abroad. There were In storaga In foe 
tnlile on June 1, 1000^ ll,24A;2flg yardg ef 
textilea. From June, 1^, to February, 
1021 , eiraijOll yards were manufactured, 
while during tbs mune period only 20 
per cent of the whole ptoducHon woe 
sold. The fUltlc Ootton Kills; Bevsl, 
are sHII working on govemmint orders, 
but when these ere flnlsbed tbe queatton 
of closing these milts will also have to 
be faced. In order to cuotfnne mono- 
fnetnring the mills will hsim to obtain 
credits to purchase cotton from foe 
United States, while fogy ooottane to 
liold tbe monufactursd goods until con- 
ditions in Russta ijpm up a market for 
them there or a market rioewliare la 
found. 

A Better Ibp Wrlmer 

N O Hsiger u it necessary for a woman 
to wring the household mop with her 
handii. This spiral mop wringer le made 
from one long piece of heavy wire. Ih 
use It Is placed over a bucket as shown, 
with one foot of the user on the exten- 
rion resting on the floor As the mop U 
pushed down Into tbe spIraMiaped 
wringer, the user turns the mem riowly 
to the right The wires coming in con- 
tact with tbe mop hood act as threads 
and hold tbe mop securely, wringing all 
water out uk It is slewly pushed down 
Into the tip of the spiral— By If Jl, 
Mnuflnff 
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Our Readers’ Point of View 




)Mib w Ae e 0 m$p<mdence coiumn Aiumyrnw cammumeaiums cannot bo eonstdoroi, but the names of 
ei^respondenU anil he wUhheild wkon so denred 


YAttto 

F M ttMMM ksoteSaJr 
i^TiSyifc»iiSi*wii JmemsM fa 


m W a i w M an mn t n aa nrlas 

faiai tSh Sfc hlwRitt » atfafc to a lalt 

ii Mr M* vMk wM aMi to fan a 
tIMMr MMa MiM, 

► It ma aiMattiH MWoHu f M tt faiMMn 


tD tm WiMM w H m l taiM 1 oitt bM Wp pdattav M 
tM M MM Mo M Ki tbo oao nria or M oilnr Tlio 
UajuMFiBl an M W wU to feon proaoni Iba «»« Ma. 
taaoM MO MbOlM to 4Ma aal M aaaapi la ana 

ZmS^ mm km OB m M o Mr M oalr 


aiiMMM bM^ KMK on M a ri foi TM mn oalp 
smMM M MfSlpMao Kr M "Datforaar iM Ta M 
tn M * l * M Man <M obM to Kan Kan Mt to a etna 
oaM^ iM (0< OMM M M M M aloiiaata waa 
foMM M MMMM «M M OMnml nia aoaU not 
tat Mta in Motnaa «a tta Mgaa.) 1M a* IIm aoaMoaa 
wmaSmA m mmn aaflKa tKaa oImbw T ai ta aaJ Botar fta 


miptMM Mb tM It HtUa naan ta aamatt that aar 

jMI I Mtta me IMM X Mk M MM nnlt aodM vorr 
aSbt lo aMIMi TKa MaldM la tlia 4M of gift that a 
iliofttaita Kao ^ aril umom tto aaaaa vaa bM vMi aMM 

ntmde to aatfon a a n dart hf Tnad W i mv iMag 

gn no Oroaom m oM feacar Iww that IbI o M b tea 

tan Italirtfil MtgUBHIagMtMtataatoodlitaooQnB 
nor ta jMm tcM ta Mb M M wM oboom tta aaaantfy 


tanMwM MtgUBHIagMtMtataatoodlihataBnB 
nor tajiMa Mni ta Mo hm M wM OBoon tta aaatnary 
■irngta ftl liati Bfttn aifl glt^ aa< a morn m n S m u U mJX ap rM 
Tta «mM otf anaOlM ortta Wal Mhoat any ■ taHor ■aa tail 
«f narii Oatta aM oM gnr la aa If UMa vara ta dan tta 
tal of B oMor b H K M mm wttti taa — rttoor y 
RMtaB taoMi* X ft* Baaraty 


on tta fbnmtO put ta tta duuds aid tta aatafoat ww lanMI 
atdp ia fta raar ta tta HrrM Tta aotor bnek body vaa aa 
opaa ena^ nrrytng a load ta bauo au ian d a lanaa aaana 
waaltar protador Tta driver aod Ua talpar nt aa tlia fr o at 
ant ta tta Mk aad a aaaaad talpar nt aa tta mr ta tta Mk 
ta nfiB nhOa aa rootn aad ifaaa p raraw t Ian ta prepartp Atata 
katftray Ma ta a o H iid tkat ta faH alak aaoaaattaL cfaiaiaf aad 
dmiBpad a taadaata Ha ttamriit ft naa iaddnt to I ndt gadtoa 
aad vtaa aaarlttg tta alty atl eaotlaoad to M H aad IBIatad 

Tta loan ad nr raparta Ctat it a bia optoln mm tta tnnh wn 
mMt Onm aloag tta aakaod gaan from tta aailor antarad tta 
MMa by air n dt n aad tta consUot laapIrMii ta Umn pdaoaa 
gaaaad tta hdpar la tta raar ta tta tnuk. 

Tbia la tta Ont aaaa ta tbU rhuaetar rapartad to tta DfvWan 
ta ZadoatHaf Uyatana ta tta Now York Olty Papoitmtiit ta 
HaalUi Tta tovaaUgaUoo la not oompWod bat tta daaaar la ao 
appanat tkat tta m a tfr la cal ad to tba attaaUoo ta tta aataitlfla 
■ adhnHH aa la ordar that aonaldaraUoa wIB ta ghrpn to tta propar 
dtapanlaa ta tta apcat mam aa wa ban rihaarrad that a laipa 
aaaM ta tra ab a ban tbatr oramar nry aleaa to tta ontina la 
tta forward ana third ta tta ahaaaU wharaaa oCbar aotoaiabM 
toailag aan aad tba dooad type of aotoiaohUa ndan aad Ua»- 
oo al aa b a n tba anogbr la tta car aadaraaath tba body atving 
tta gaaaa aa ap p ort u alty to caeapa to tta raar f tie maahlno 
and aoi ba drawa op lato tba body ta tta paaoeayar>carty aa 


tataaOM and Ttdiclcal Photocnidir 

a w wawo A ll — Bi l l 

DMBI tta in* M paan fftdagrapkk baa aaora aad mora 
doiolaM % k# BB iapdElMt Mar te k i d a dr y a m war n and 


dtatata ta atadaMMKMf aagtanriag r* 
adin d iii g taandoa M ap d a i i a and tar 
paatataTta ftptaaMAnI naada ta tta aon 


at btara anaaraa tan aalaUkbad go w n 
ytnnta ta ttair mm aa aa aid to baCtor 
ItoBf ngtoaartag rgoiTdh taylag arittag 


At tan.tan atolrtag tartta nna laatai ta aMta pbotograM 
a btta mm mtk toaralp as idM tawbiai ■ at ia n Aa laMri al 
aad toMaal gk o t o ta a g i b g aat M tan roan to atop baa wOl 
id a gM Kmr gg i M tl n la tta IMro ttan tantaiton It 

wM «Mm mSSfi al Tfi ii S id rw i a wM M ^ K od y a ybr ta 

dat^ld gBt tlial^p aoi^^oid^iaaaa bagat^lor po^r ttio 
ft ta MM» tfg BM O M ta tbto jdM to aak onry ana bM 


pbitaMta ta^Mr Mto or onwabBHnoB. to aarid tta wyftar 
UmSSTm MM BT S tadda l aad tadoM pb dogn pby by 
aaaSSjglm toBnlM ta dlBnaot typaa ta g b a togi a pta aaad a 


E takoar ant vBy 


f gkdiggpkky to batagnaad aa la 
aMBaAbn aa to haw fta aa M 
or tf tta bM kan pbotograpMa 


daMrkMdtaMfr Pvta tigatiB f wBB a htaary ta tta dara bi p 
want taM Man M iMit od wwwfl a g, gtag and ratoraan art 
l a mrtatai M d a tni Miio ta tW oad M Mm at tta dnait- 
amw aa# taa nhd gad tapartann ta than 


ita MB aaob M a u a ti’ tlB l Bi to aa aitlito 


, JMr SL Qmrn 

"** B— « Omm 

Mltadr Mta la tar ton 


«mS-w5 «—• 


Ac it la tta praotlco ta « lom awbor ta morrhMto to ban 
hatoara n tta roar ta thalr troeba to aid tta drlnra in dcUnriaa 
tta gaodBt alao to waUh too loads wbOa an note wa ban bar* 
a aarioaa laan aaa aalaaa tbaaa gaaaa am pi t>po i ' l> dlaparaad «Mh 
oaa ta dona by aa aottoMloB p p« carrytoy tta moflar to tta mr 
ta tta rto l ila hi a t nd ta dlaoharglaa tta aaani m at pmaat 1 
tta forward part ta tta frame 

Tbft ■■■liBit alto aata atteatkm to tta toot that bi pbyaleal 
amatnatlaor amdo ta a aambtr of ebaoffem thuy wore ftaoad 
to ta loflartoy g aanr a gy from rbremfe nrtan bmouixMc polaoniny 
aa aopramad by pa l lor waabiiaca Inertia, and a ■ancral dunMl 
braabAmra. Tba a tto aUn ta norehawto ddaa larga bsialaoaa a d 
oporatlag' a aaaobar ta tnadta baa baoa aallad to tola mattor with 
too rtgaod that ameHmm on then iraelia not ta kepi ronalay while 
tta mr tatoan art aakadlac also that aaaaa bo dtoahargad hi 
nab aounar aa ad to tutor load f goodo art to bt thlppta any 
di a h i o oa at tta hdptr lo tta mr wUl not ta gaaaad 
It la alao iaarad that probably a nombtr ta tbcao hcipars ua 
•afltofag from tkroala pn potomlng incMont to tta piaatin ta 
Impr n pa r dispothig ta thaat ap«at aam 
ftMtatloaa from y o nrai l f aad your raadats art n g ota tod ia 
ofdw to ttatk tola a toia n 8 Dama UonAto M D 

Bapt Dtvfdn ta ladaatrlal Hygitna 
pggartaint ta Baalto Mow Yocli OHy 

A OMstHNi «f hicrtm 

To tta aiftor ta too ■CB umriu Awn a ci i ut 
Toar tano ta Odatar 1 IMI cnatohiai a paragraph baadad 
Wnartlag tta Mtoa M or i nt w bard a It waa petatod ovt 
that tola aaa ta natoi la a pall ta valor tta loold taralag 
amad to rdatom to tta polL X triad tUa aaparimaat. with boon 
a da g i v tog a aa to tta rank, and aaa uh aori o ao aio tlnw w ha tonr 
Mto watad X aspaat to. far maalltoUy wlin tta watar hod aatlMly 
aaan to mt> a ondklna admittedly aonmary baton atarttog 
tola anpartownt It wIR ban to renkty tataa vp ak ta to« moUoii 
of tta p an daa to tta aartba motloa whatoar ta Iwmobitlon or 
rolotlan 

Uowonr X do atawa a BMtIoa ta l■da ^^Da la a pall ta watar 
obaonfad tor aanml boon after AWng whiafc was faa p artod to It 
as toa wator aanMaa from fta rjagaf m AHtog 
1 aanaal but Mna toot tola ia tta aMaa Hr BaaUa baa 
abdamd aad amwomly aaarlbed to tta ntpiln ta tta aarto. 

Haa Mr Bnatto who aaotrlbates thia aartoaNg or tta BcujiTinc 
Ambmoam ionddorad what tonnoll wobM bo naata to (ta ooaaas 
von ttan any t aa dna y tor wator to nCBai to rdato with tta 
aoato opfto anngd ftan to abow m o pogf Immetm tta ladtoa 
Ooaaa or tta aorth Atktala aim trytog to ntoto alnv roaad 
ta twnrty -toar teBnl 

MaatMatn M* I Paol on PoifT 

TheEBenrrafFliw 

Ta toa adMor ta tta ■ magwaj AMtonAH 
I vondm wbetbar aay ta yoor mdan aaa throw aay light oa 
tta aaono fnm vBon film gat tholr a aon a o n atoroo ta eaargyl 
Man (SoBto ftaghiad) lorpa iranibon ta a aioali darh Mad tata 
«to Itato vtotor gnt^iiio oadar iba rota ta vdr hooM about 
Oabdnr ftaory aaony day to«y a mar g a aad boaa ancrgatleafly 
V and dava tta aonay aide ta tta walli TUa ttay baap up tUI 
AprU or totor Tin tor da amtba ttay tan to koap np thalr 
vtlaMly airnl oaaanaoa aarounta ta ner g y Itor thalr bIu> 
tan ao Mkii toad ta aay kJad, aad to tta spring lay ttair 
•ggg Aa tta natotna aama ladfnoanMa tor ttam to rimw 
naegy mag II aat ta poaaDria that to sobn way they ban tta 
ddBy to dmr tpoa tta net atom ta pmnr latant to tta atoaar 
And wM la traa ta fitaa aaama tm alao ta otoar toa^ 
To w bmtoB IftooBi Mkgbiad M C w Aa i Jto T Piaw i n 

Ihwhtftw tor Di|^ Tmuuls 

To tta adlior of toa t awwic AmamoAx 
mto fatoaann to yaw noaat odHorlaX on Mr BeHoaa fdn tor 
tow toaM mpU tmdft waNn tor Maw TM OHy yoar totodton 
to n* a w dB B ay tta grooad tool too d w a tlag oom waM 
warns My Mtodn la a nkd ona If tta pnaont antbod ta ato* 
?atM Am M IM TM adbwaya ta laii 

mSaiSSSr^SrSa aaaAby tta CUaM IftawMo A K PM 


rtaHtogtoM* 




My tdaa la (hat mnUatore In plaee ta elmwtoni eonld be laifallld 
to to) m eh a aabway lyHm n eomparatJnly maal rfwfla drinn 
en an IdcUiw natcad of nrtleaUy tW wooU ta drfna olo»< 
triaaky avtmaatlenlly and woold not raqtdn tta eonttoooaa at^ 
vleaa ta cmamtom aa oWntora do aad they aaoM bo ao eoonorlad 
dartvIcoTly ao as to rrgenemto aad tura oorraot book toto tta 
wim nr atorage batlorlea when rondtthma ta taavy dowa tn ni 
preniM. This eamnt could be naad In etontlag tta nan poopla 
to tta Borftaa at plaoaa vbtra tta p r op on deraBoa ta trawd waa 
BP ward 

I am qnlto woU awan that aoeh a aydam wooU bmln adBalA> 
anUa kna ta oumat to tta ragcacratloa ayatom and that tta 
aaoa l atora at bad oaa a gmt deal of aorroot. Bat I batton that 
tta aeonemy ta Ichor ta e p anting togottar with aneh onuifl pm 
porttoa ta aomnt as oould ta m oe sr ad would saahs aoaaltoon 
anoaldormbly ehaapar tliaa sl uat ora 

Xno o kaun 

xailaago ID 

Swter Ship* Unit Are Net TwIm 

To tta Bdltor ta tba goncfmno AkrtmcAH 
Permit ma to eongratnlate yoa on yoar oditorlal ta Baptambar t4 
1981 la Airship franl l*rDAlabla7 
I wish to can poor attasUen to a aUiHir smr wfaleb to asy 
m ad doea not affiwt the vahw of the adltorlal but for tta oako ta 
toiura refe a ere the too It shoaM ba atotad that tta BM and lUf 
ara nta oiitar ol U t In tha tm aonae tta foBowtog tabla ooia 
piled from odielal Brit oh aooreaa w U shnw 

Skip RU Bt4 RM B*7 

Loagtb 989 faat ft Inahoa «7t ftot I iBchai 

Dtamatar 7ft fart 9 laebta T9toat9laalwa 

Hdght fltortTIwtaa ilfMtTtaahoa 

1 9U WO Oibto ton t lU 090 aiMo toat 


IdMM Wato- 


Voluma of oapaolty 1 9U ftOO oibto fOH t lU 090 aiMo toat 

Total Hft 89 4 tana 61 1 toM 

Woight of buD and fittings I1 1 tana ftT J tans 

Nnabar of raginea ft ft 

Tqtol bom power ItftO 1179 

Maclnram apacd. a I eo 

par hour iO gg 

Tba dU fai ooaaa In iba two rtosan ara nry naaB daoa tta faapof^ 
toat toctor of dtsponhk. I ft ta BM is Ina ttaa thm tons gmtor 
tbaa BS4 

It la an IntarooUng toat that th# ControBar ta Infonnatioa ta 
tta Britlah Air M olxy nmad tha foUnw ag on MaKh Ifttb 1981 
tor tta toformatl a ta tta pram 

btnaa gap t am b er 1917 may faaprovemenU In dftol a of dtatga 
aad ooostnirtoa aad aaonocalenl uss of maisrlah ban basa sf 
ficted. raoulUng In the eonatruethm of rigid slrdiipa n Cemaay 
whieh han praettoally doubled tbr I ft of LAf or Bftft aad inemaad 
tta wwed by to m p h Tbna aHhangb X» was only Aalsbsd ao 
tor bask as Juaa 1910 oh# wu at the tlana ta her somptaCtoB 
almdy aa otaokto oh p and of only about half tha p ai tow mB oa 
ta tta Oannaa rigid alrabips (L TO ahum In pownatoskai at that 
data 

Btan tta Rtt etoos la only a Uttto Inferior to tta BM 0am It 
would ba ta Intamt to know what the eoftahiokm would hava boan 
f a cempu aon had bean mada wHh the T 71 now in toa haada ta 
tta Brltlto Air Ministry whiah has a iHapomhla lift of atowst 
twauty tana gmtor than BM and tharetore euold asnoacanidsto 
at hast donbh tha nnmbar ta pBoarn g s r a 

BPW aCBILPWAPBBi 

Woahlagtoa D C 

Hie Fbsht of Birds 

To tta BAter ta tot BmNtmc Ammioan 
A t dlBbrunt tlmw 1 tan saan stotamsnts attrlbntlBg varkna 
rntea ta mpmmS to flytog Mrds EspaelaUy do I rsmambar an 
oftialo whtoh gave a maatouim opcad of lloaso aeflos an hesar 
to sannabM and tnl d oka otoerwlss a rata ta IT# to IM ftot 
par tas on d ta flight 

Havtag always been a bscn autuam buntor ta dutha and gaaaa 
wing tooat ng asehialyaly It was neaaeaary to know snanftilng ta 
flying s p eeds and the approalmata toads to be gtna nrisus sgssite 
In order to avoid a p r od ttg to u a wasto ta amsumltiou I therougUy 
InmUgatad tola qumtloa during tta bunting Bonaona ta lOOBA-lO 
and 1911 oa Img Point Bny e« tta north ohon ta Lata tato 
Windy days furaito beat Lake Erie ob oot l n g Tta prenlttag 
a ntoinn winds an from nocthwsat and aontharast. ao that dusks 
tfUTol noB s k y snsiward sa such days At point obstmiMous won 
BMula a narrow to ng ue ta buid prejaeto Into lata about one mils 
ondJag in a rooky iota Pnashig this floeka nsnaky nend dlnaUy 
wHrtooast to a largo fadst and marsh ogasUy two mOas from rata 
at nsarsst polat fay aamy Varying Inward or oulwud to dim* 
tlou ta wind floaka vsualy toBowad an alHpHanl anm ta antags 
Inigth ta two aad tbeautourths mUm Ta arm tok spaaa tha 
ava r aga thaa raqulrod tor tool and buflto h sa d waa thm m muto a 
M mttoa par hour MaBard requlrsd tour aUantaa ia SMSt aasm. 
wHb an avamgo ta 4ft adlsa par boar 
Tba probtosn at Issoa wm tta a pp r usto atto aaMuat ta lind to 
ta aDuwad a duek at balght ta If yuito aad 40 yarda herlinalal 
dManea ABowlag tor amsh variation ta immaalllsa aad awimla 
p r sBsu r s H la aot sato to taUmato spsad ta shat g tsatir tbaa 
gM toot par saaoud or 10 yards tor oaa qu artor soaoud Xa aaa^ 
guaiiar aaoDstl a nwllard wIB Ay 16 toft an arsraga to alar dtofts 
8Mft tost at outsK Apart from vslBa Hy ta tor proisetlla am 
ttuBsIr variaUs as It la tbara Is also wind pmaucu to maasurs 
up atoog with tbs awwlag targat Tbrsa to four gua laegtBa la 
too bast toud far msBnrd i asoheg In d h se tl eu wind is blowlag 
Blaut ■■■srtalalng abewa fBafes I have not wasted ao ausb In 
sBastaal aTawwaiHhm I have tofM amsd ta tael and saavaftbadk 
aad get good laaulto wkh Ind 10 net at B6 yards. Tta psrssataga 
ta bks Is about M This would diapfwvc aay spasd ta tIO mAsa 
m hour Gasn fly aft varyfauf latos. aanafly 40 aritaa par hoar 
ta opaa mmftry If tta above fBsts are ta aay vahw to wwrttag 
r wfls ro ttay aro wi l i m as to ttaoB Aft Meat tbv fsa aasOr Mlfp 
Itato bp aaftaal totak R. M. A 
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Recently Patented InvfOitiiQCls 

Brief Descriptions of Recently PaterUed Mechanical and Electrical Demces, Tools, Ftam Etc. 


^«aag«g ' ■ .^T.m i um i i i i » n' 'lm.mi."j= • naalB* thnail ** tlw tonsth ot Um tab* Mor n iMobotw. Sr tlili STMft Ite 10% W tM mtlkt Wfll Ul i«l»M W a 

Per uisi ny to Aoronasto b« v*rM w rvqaind, Tb* d«vka aoMpriM* at el tb* Imulort o r or otM dovlM vth trU* Ifc to moI MOttny MOiStoa la Ito «MM 

▼ABIABLS mRSmON PROPBUJNG AP- »»•'*• iwe#6«ry for Uw ^ ^ ** * rndWa* t|W hotWofl, M tol^ 

PASATUB^R & Hmoi and M. R. Tatuml onlliuiry .erTtoa. and In lt> aiOi inbM piedatormlaad point, TbO tivto* to art r aw d U ba k«C eool pai fiMb wtb *• totoM roSrimto 

MsrMk Va. Tb# lovonttoa Mtotoa to propaltofii ««dWon baa the appoafaiw* ol a man eompll- tompto, b«toO M aawnlial to monMara aa« tot ■idtoto irito a toft i to to to w mi hnH tof Ipa 
for aliablpa amptoMa and tb* Hk« and partlo- »*«* oxponaivo fixture to oatfr oly antny atli. m tbat a ntototow «d ibill^ PAMtOCMUPS. Sb C« SMuaiflai ttO 

■torir to a varlabto dlroetlon propeUlnir apparatuf SWITCH — 1,. B. Butupv, U S. Naval Stotioa, *• " io gulro e Wtot flahplfea, N* t, tot oto 

vUab toehadM on# or mora pro^m havliur an Pearr llarbur Hawaii AaMme tbo ohJocto of tb*. SOO CUTTBt; GRUUtt AND WStOm^ Jtota at tto ttfoattoO 1i to BMtiM a pr^to- 

aabi of rnlaUua whtofa may at win be adjuated iu tnvontJon are to provklo a owitah for oontr oBlnr OL A« AmoiMB, Oaia^ <9tr, Novata, Tbo to- ftatb Atll bO 80 18 to bf wltbto 

ooeapy varloua anatoa. A purpuoe of the Inven- an eleotrie rlrmilt, whioh may bo oaod aa a wot vonttoa to ao pM loSr dotopood to o«b woodo ma4 roaoh Ot OT*rybodr» Oat WbtA toaU IM Itaotf 

tton la to provide an apparatua In which the awitch a mapemtod awltoh. or a otnJirht Bao water HHoa tat Atohoo, ouob ao irvltafelat dHtotet to aar imtebi* of bom. aaob no MwanrlM. 

adioiUna moana to oprrabto ImtopondimUy of tbo awtteh i to permit tbo devtoo to bo optroted tor wbtob boao m o ohmod mp. Tbo dovtoo may bO ^^4 moIML oCbor vam ftarite bbv- 

drlvlna amna fOr the pr»peller an that the pm- one hand and which wQI Indto ate lu pototloa adjoftod to dR abm of d H Wna t wMtbo and doptbl poo* Of fttorgtot Or rodoeliia. tbla farm tA 

poller «an bo ndji iat od to any dcalred poaFtloa wltlwHit the nceemlty of omploylna the abar nnd wIB odtotontiy out tbo gi ontb atoa* too |o nayttolllaHv iMlmbla — 

wWI* H to bolna rotated. aetera On * and * OR*' to 00 oontoniet too bottom aad eMm of too dWob, Tbo dovtoo moy ornaomj f* Sioltod. ^ 

AKROPLANK.- H J U Pul, 2«a K. Mth St. thot It moy be ooed for tbo liuAaBtelM aliO bo omployod m tovol Mrtoooo fm a aWa a HAV 

Now York, N Y The ohjeet of the Ihventlnn la ^ wlrm or wlim wblto tonataato at toO woiia or mb. A fwtbor ObtoH to to provUo 

to piovidt an aeropUne arranKvd to rnabto the •wReh. « tovtoo wfcMi a»y bo drawn atoatf fey draft * Wbjf totoU oW*to 

aviator to Teadlly vary the analo of IncJdenoe of EUCOTRIO lUTUHE.— P L. Bimaa. T40 & aabnalfc “ ^ " 

a win* with a view to Inaum an eaay toklns off Mth St. Oikaxo. HL Tb# Invoator baa booi aa a rwiwtim Bamee apr^rwimmpwmBff MgtBaBO JJJiL 

or hndlna whbln a comparatively ahnrl apae* rrantod two patonto of a almtkr natur* tbi Of GflMnl IstSIMt , ^ ,?*'**f^ fetoPloyod. A furtb^ Obitot 

Another obtoet to to i»ermlt tbo operator to vary objoot of both beiiig to provido a dovtoo havint — 777111 — 7*777777 ! — 7 ^ AdJnotlny moana that wtti roadtly 

tbo aiurte durln* fllahl to eompetuioto for the imaine for anldln* tbo otootrical oondnctlBa wlrao fb^Nlvoi to dlftoroot obapoo of 

variation of tho load doe to the ennaomptlnn of from the atom throoab an oponln* in tbo wall of R^lay lAddor Co , OrMOrlUa, ^ G Thto * * *bo auto UMO may bo tookod In 

to* fuel thereby being aWr to malnUin a uniform the fheiare ueh tneane belns romoy ab to and pna* *** otopJaddora, Wbl^ may a^no^ potoOoa, l^Mt tbi poaolbUlty Of 

rate of «*d. w«tna Inherent qualltto. opomttn. to maintain ^ ^ ebanftaf lU form 

OIL TANK.— A £. Ill: Havk c/o Grand Hotel *" adiueted poaUlim A further obioot SI* ^ SoaONtHAL and B. IX 

fetoxleo City Hexleo. Thto Inventtoo hae for IU provide a device of the typo domrlbod tool ^ SimmifAit, HIT 4fto St, SrooWm. N, T An 

obioei to provide a tonk for aaaollne which to «*" bo maBofoanred eboaply. oonolAo of rola- *■ ^ «W*#t of tba Invonttoa to to piwvMa a bwUo 

«>«t.lbr «I«W. r..r ». on «-n.pUu«.. Tfco U»Hr f~ l»r*<k «d 1. tln>m«UT pruttal ••**“» *-*•“•« *» *»—«■« tk, -T— 

taak to coiutrueted with an Innrr and an ootcr omnmerclany toehlfw nmaaa to nmm^TraldMtal ”****^!^ of tb# bolt and ymuMtoy It from ooa- 

oaalaa, the latter bavlay an outtoi at ita bottom BATTBRY CONNSOTOR— W B. Boa, Pinm »«““« Bioaa* to pfmnt aooldontal ^ olotolay bf tb* wonror, A farthm 


Now York. N Y The ohjeet of the Invention l« ^ ™ tormlaoto at to* 

to provtdt an aeroplane arranged to rnabto the 

aviator to readily vary the bokIo nf Indilenoe of EUCOTRIO TUTURK — T L. Bcma, T40 to 
a win* with a view to inaum an oaay taking off 80th St , Oikaao. UL 1%# lavontor boo booi 
or hodtng whhln a comparatively ahnrl apano rrantod two patonto of a almtkr natur* tbi 
Another obtoet to to i»ermlt tbo operator to vary objoet of both bdng to provido a dovtoo taavInR 
the aiurte during flight to competuato for the moans for guiding the ctoctrical oondnctlng wlrw 
variation of the load due tu the mnaomptlnn of from the atom throogb an opontour In tbo wnO of 
th* fuel thereby being abto in mnlnUin a uniform the fheiare auch mvana being ramov ab to and pna* 
kU of apoed. Bcaalng Inherent qualltlea opocattikg to maintain 


ders On * and * Or ' to oo ooaatnwt th* bottom aad sMm of tb* dltoli, Tb* dovtoo moy 

fvtoe thot it moy be nacd for the InotoBattoa ako b* a mp loood on tovol ■orfboia Ibr 

‘ lino wirm or wire* wUto tormlaoto at tba waoia or grab. A fwtbor dbtoot to to pravUo 

rftoh. « d ov to o wfctob amy bo drawn along fey draft 

ELKOTRIO fUTURK— r L. Bimao. T40 to antoaalik 


Of GflMral Istomt 


BMxico wiy Mexico, inia invmufm nas lor lui ” mmmm ** ... — — ■ , •mrwm Miiuauw. m, x mm 

Obiaei to provide a tonk for gaaoHne which la con bo maBofoaured choaply. oonolko of rola- J* ^ «W##t Of tbo Invonttoa to to prov i do a bwUo 

«>«t.lbr «I«W. r..r ». on «-n.pUu«.. Tfco U»Hr f~ l»r*<k «d 1 . tln>m«UT .ruttal ••**“» *-*•“•« *» *»—«■« tk. -T— 

took la coiutrueted with an Innrr and an ootor oommerdany looking nmana to nram^Traid^tal ”****^!^ of tb# bok and gnaSttag It from ooa- 

oaaiag, the ktter havlag an ouUei at ita bottom BATTBRY CONNBOTOIL— W B. Don, Pmm woWng BMan* to pfmnt aooldontal ^ akohlng bf tb* wonror. A fartbm 

oomioelod whb o kmgltiidlaol lobe ao that ihouM pcet Bt,, Kont. Ohio. Among tho obioeto of tha 7777 -. ^ *■ *• Rravld* a boobto wbM wll b* noat 

tba tank bo penvtratod by a bullet tbe gaaotooe Invention to to provido a battery oonnootor more mSTALlilC PATkINO — W L Raaaia, «/o aad akraotlv^ otnng, darablo. ifanpla and pta^ 
win b* prevented from eparklng Uierefniu by an eapcetaUy dcalgned for e ff aa U vc Iy rnnaoeling: J^aborta, 2 S 4 B SSd Now Tufk, N Y Tba tiral In oetMtraatkn* 

Ohkto. abofwbant material between the oaalnga etornga battertoa In eertoo or moHlpto wban ** 5 ?*** *■ produoo a Biotoi OONSOISNT HOLDBB.-.Jk "" 

mod will knk akmly toward the langHodlnMity cbargtng the name Another obM to to pravMi J* ^ Button Bt.. SrQoUyn. K Y. Tbi t-l Sul** ■ ^ 

oatondod tube which will sorvo to dUeborge It a battery eonneeior whioh hi aimpla and iluraWi, ®®rtAla gualitloo igporiiUy doolrablo fd* park* P 6 Utlonkrlv to a owif iImh 

at tho rmr of the aeroplane and one whtoh to non-oorroalvok aehLpraof. not paoWng OMaprloao aatt-Crtotton natal nbjmt bofaig to pioyhl, n 

a 4."u ' i II ■ jia ' iU ' i llaUo to get out of order asid oapabto of bolng JJIS **_^*?^^ ^ •***• atm aa aa oBooHvn otooara Mm^Te 

Partal tt ittS to Apparol used over and over agala frietlon aaptal In wool farm S par coat. aibM k^ktoip whan tbo tottw la in ica f?*^**^ 


nktoot to to provld* a boobto wbM wll b* aoat 
MSTALUC PATKINO— W L Rumia, c/o and akraotlvo^ stnng. dorabto. ofanpla aad ^ 


agala fTletloa mftal In wool farm 9 par coat, aiboa. ^ ^ y — 

B. dob. Prammo BL. Brat ^ * P« ««*» ^ mmd ^ Bw Waa, 

k-STli^SUiiSlt’iS •-t.«»Pklt.lp««.t. art water 


iftmivn oloam flm too 


maa fieraMk 

Wbtob MP. 


AOlUBTABLB HAT UNINU OR BAKDBAU W-ASHUGHT-W B. Doa. Pvtopoft It, Bwk ^ 

-N U VAK HfWi* m ith Ave. Nmr York Oblo. Tbo tormiUra ba. fw Ito pafttonlar ohM ^ ^ ^ ^ 

M Y Th# obioct of tb* InvonUon to to provMt *" provide o swlteh arrangod to permit tho am* ^ MaAiag, dlfi B. SBtb BL, 

aa adiokabto bat Unlag or bandeau arrangod to t® ooaventontly and qnteUy <dM* or opoa tba T Tbla Invootloo ralatoa amra 

pormlt of Mcorely nnd «alefcly odJtuUng tho Mnlng *«• to Ugbt or oxtlngnkk tb* kmp. A hutbi* farttonlarly to madlamiU bobten. porfam* 
aad fOstenlna K In tho adJiMted p<»Hiwi lu a obtoot to to provide a ewRA whtob to ofaupl* dtatalaw* and llBlflar aauU roaoptaoloa, an 


COVTAlYnm^ Mbabbr, dlfi B. Mtb BL, Invortod aad 

vw Yofb, H. Y Tbla Invootton ralatoa man wa wat m mma • — . 

irttonlarly to eoadlamot boMon. oorfnme **AW0UI COVWM^ H. TanMnii, IMdW 


pormlt of Mcorely and «alefcly adJtuUng tho Mnlng »«• to Ugbt or oxtlngntob tb* kmp. A fartbi* farttonlarly to madlamiU bobtora. porfam* g. Davnapm*. low^ ti 7 Ate.c ^ T 

aad testenlna K to tho adJiMted iKwItUm lu a to to provide a ewRA whtob to ofaupte tlBlflar i BMlI raaaptaolaa, aa *fTtow tolnTnllS ** 

bat. Anotber oktoet to to provide a lining whtofa "“d darabie In oonatnietloii aad oampoaod of «bJoet bolng to ntBla* an agRiMl. partly filod — 
to iUapto and dumbto, adapted to b* fbotonod In parta. tborofora not oakfar Habit to gat oak ^ttb ptoatto matartal, aa tbo osteator of tba 
a hat wttiumt tbo um of MRebe*. aod to Inrare ®f "dm ^ rradUy loadlag ttaoU J” 

tho fitting of any etyto of bat to tbo wsafwr*s BLBCTRIO BWITCH^W D. T a omw . IM ^ doooraUag aad om»«etattoa of !Er _IT **^.>*^ 


r*o BLBCTRIO 8 WITGUr-W D. Taneiw, IM 

Launl Hin Ave, Nerwtob. Oonu The tovoiittaB ▼»»»■ 
rektos more partleukriy to tbo onakraotfain of a COPT H<H 


HlNUnBL— A. 


vention rektee to kdlm' wearing apparel and • ewiteli with a tongHudlaaBy muvabto alMo mary oOMct of ftm tnvootloB to provido a 
has parttookr rofanmM to a devtoo for use by mctobcr whtob wbon oporatod oauoos tbe owftob- aopy hofalor la wUeh a Una opaotaff atoftbaalaii 
oormilont women to confine tholr busts and so eoBtroUng devtoo to qnteUy mov* from ono pok- I* moved Intormittently from tb* top to tbe 
malntoln a noaUappcarlng figure aa wdl aa In- to another bottom of tho wrltlag bod In oneb a maaaer 


» »Mng m any ety. or nas CO wo woarara BLBCTBIO BWITCH.-W D. TaaOfP, IN opontagi OBdoUy roootvtiig 

btod. Laurk HIM Ave. Nerwtob, Oorai Tbo Invonkon PoHtono of tto^llra efw^^Iim^ 

DIAPURAGM CONKlNm - Kathlvn L, «*»<» «»" partleukriy to tbo oanatenotfcm of a COPY HfHUnBL^ A. N Wfia wPir, 4dl aanlodi by the ootor ond^fSa 

Birnna. 74 Ith Ave, New York. NY Tbo In- Pondont owHeb, on objoet botag to provido orab Hndoon Bt, New Talk. NT It I* the prt- tkltd mbum oonfinod hMneM^tti7 - 

vention rektee to kdlm' wearing apparel and • swlteh with a long Modln a tty muvabto sttdo mary obiact of tim InvoatloB to provide a aMrattoH and ur**-- thu hrmli ham V— 

has parttookr rofenmM to a devtoo for use by "wmber whtob wbon oporatod oauoos tbe ow ito b aopy hofalor la wUeh a llna opaetaff atofthaalaii ^ orawafOBT 

oormilont women to confine tbkr busts and so eontroBljig devto* to qntekly move from ono pok- I* moved Intormittently from tb* top to tbe „ ~ TIB.-^A H BtoA, SOS Cgdto 

maintain a naaUapprartng figure aa wdl aa In- tlon to another bottom of tho wrtttog bod In oneb a maaaer ^ AnUmlo, Tbaao. The eblfett 

owing tho utmeat comfort with rMpvei to ihdr BLRCTRIC CLOTH OUTTML— F A SoALPAao •*“* ***• being oop te d by tho opotate r WIU ®* IbVOntioa la to provM* a bolder for 
^thing tedttttoa. The devtoe to Intended for and J A McLncw e/o F Sealfaro, 1410 W Rand •* ^ pokUoood above th* Una liidl. ***• "boo*, togtfagn. 

hoe boDMth tb* eoraet, uot only acting aa a Ht. Chicugn. IlL An objast of tb* hivontlaii la Wboroltt a kmpla, taoi- 

^ • rrunthrr to provide a ctothNnittlng dovtoo eomprikag a INBBOF FBOTBCIYHt-L. W BRvmm. Ben 
tbafi to possible with a garment worn ■ub.tanUally triangular frame having Ita rinite wU, Bvonl. Waob. Anumg tbo ohloote of tho 
ootkdo tb* ooreet. w.td side formed into a haadto and being adopted Invmrtkm k to prevent toaoeto ftem footer boom oafasod ta nob 

' RWtrieuI on Its baee, a euUIng bkde to raookng bona, or orawHng np th* ton of dlnkJwd^* ******** awldntoUy 

El^ricai peYlce* being mounled ot tbe forward end of tbe dovtoo fnrnttar*. Tb# dovtoo eomprtom a onp wtthln 


Electrical Devlcea 


^ • rmmtbrr to provide a etothNnittlng dovtoo eomprikag a INBBOF FBOTBCIYHt-L. W BRvmm. Ben 
tkafi to possible with a garment worn subetanUally triangular frame having Ita rrap. ftt. Bvonl. Waob. Anumg tbo ohloote of tho 
ootkdo tb* ooreet. w.td side formed into a haadto aad being adapted Invmitkm k to prevent toaoeto ftem boom oafasod to nob 

' RWtrieuI on Its baee, a euUIng bkdo to raookng bona, or orawHng np th* ton of dlnkJwd^* ******** awldntoUy 

El^ricai peYlcea being mounled ot the forward end of tbe dovtoo fnrnttar*. Tb# dovtoo eomprkm a onp withto 

BLBTtric LANTBRK l. a HouNauno, 174* ^ of oU or tb* Hho k adapted to ^ 

Hok iTth atrmmL Otmmho. Nch. Tk* ^ device may be guMcd Bfl desired, bo raokvod on oo to tnmpikrir nrraand tb* ^ p a rH oalarlr tho tovontton nfikm 

ktee to asiAefutiaiusd ■teniiin kntama uwi. ^ eVdh to midcr tbo nh o w rvoU o n of tbo otaodaid suppof M n g th* fowl nooL or tbo hat ^ * dovtoo te an to ooaaakfin wllb Jodta or 

agta. TI»aWMtUtopn>.U*»>lMt,lcl.nt.n. .. BAG HOU>tE FOB «UCBfc-X X IWW, ^ JT”**..****?* 

whtob eosnprtooo a metal eontalner udapted to hold . — Ul w _ f y jWg xSmr Bhmr. Ntna An bnperaant chtooi of tbo *** oktop after 

a battery two etootHe Inrandoerrat tomps prafei^ DISK RHARPFNER^P Rm k e/o R A. to vo nl tea to to provlda a bag beUm ter tnOto T ” SWM* m«n 


oktebto for ns. « rallwuy signal .Td «lt 2 br the cutting bkde. 

Hghti. Tb* objoet to to proeld* an etoctrle Inntern nf In*.— f ♦*' 

whtob eosnprtooo n metal eontalner adapted to hold Ul iniaraat tO fyNgfa 

a battery two etootHe Inrandoerrat kmim prafei^ DISK RHARPFNER.— P Rtnk e/o R 


a battery two etootHe Inrandoerrat kmim prefei^ DISK RHARPFNER.— P Rtnk e/o R A. 
ably rad or wbttew and a rofleetor to eerve with ratereon Boor Way Hfg Ca Creeoo^ Iowa, 
oaeh Ugbt t ako ewttoh oositnil and hnndle Tho Among the objeeU of the Invention to tu pravld* 


BAG HOUIBR |T>R TBUOKH^H. & Iton^ 

Doer Blvra. Mtoa An bnpeHant chtooi of tbo ^ ** "**°^ 

te ra uH on k to provido a bag beUor ter tnteba ” ^ * *^ *^^^*^ 

whM wlU not intortera wllh tho vo of the teaok 
aad which may bo appUod to a terak wMoot 


dovtoo to tterabto, rklabto and of OKponkv* eon- a dntoe by mraas of which tbo disk of m okborately attoring th* ooMtraottoa. A Mrtbw I '*** OBtoWm aa a haadto. 

kraklau ptonwnt. as. ter lastanee a harmw eultivater. obtok to to prarldo a atosak moana wbofoby fib*. ifnATBIL-nf* T« FUBnia. MEoHb BadBMtetU 

DVPLBX LAMP BOCUT— W f Komm. tb* l^bc moy he eokly kterpenod wbik ta bog awy bo aoeaiky hold oa a baal tnah aad Dkralk Mfah. Tba hfivoaltek nlate* to fia 
doeoasod) addnm R. J Do Roes. 4U B. 3fiUi BC. without tbe nreeskty of ouy motive powor rakoood whoa doknd. Mpantoi fiar NtariHB towba, iaiBma, or No 

Brooklyu. K T Among tbe chtoet* of tb* In- "*b*r Uwn thut provided by the act of drawing COLLAR BUTTON,*— «, A. ISO 1. ^ dflvlra fiter* paittkdktbr rkfijtM ta a 

vnUoa nr* to pravld* a kmp ooeket, ouch oo ar* barrow or oohtvator ahead with a tram or i f gi n Wallliiftoid, Vrapvpoag af anIigibS 'tetefihj^ akagdlBB Ma y l fi g 

*■ wtth a teem of ih* teveaUoa to to pravMa a battaa whtki «*•. 

raklfaiM ooataot oarrtor for eommtlng with a NIBBED W Btopor Ja, lU Vlnoont Ara„ wBl permit of raady appUcfitlM fiad INNVfil o^kk tofio yrarfate fi radaam ikUi 

Jamp baooi to prmbto a ilmpto but higUy *<B- I^nbrook, N Y T*be InvenUoa ba* for Ite nbjoot of a ektar to and tram tba NlCt Wlfbgat dite- * kagf to aSah a yibgm dIkkbgNeh kf tto 
koab oontaet strnotnre and to provide a eontaet to provide a oonstruotlun whcrehi a tborookb turtteg, toarlnB or In any mfiBSar tBtfiVtodf *ktaF to ttk ^gradltedbr taorafikag aoam aatorad 
oanrtar adapted ter dlrool eooporatlon wttb a eammlngUng of fertUtoors U seMind to a -*■!- tba bttttoobotea of tba fWtbaAh^ ^ ^ bfitoahr ank ab4 tSkf itrprtpnfiami 

^ etthor two point or kn^ point mum time Anefiher object Is to provide a mfgor tha lavontloB provldaa a battoa and teofioa VJAJL nkAr u rmfi ^.w m aa 

•Mfira* dokgn. esporiatty adapted for mJxtag eommneki feitllkm far pravaattot tha aaotoNtfil mwlaMPint at atmUtTmSSSXSm. 

BUOOTRIC Fimm&-r L. Burua. 740 B. • phiraHty of dUteroat term, of .tlnliig collar oada having warn oc.looaky a***-*^ ' 

aaU BL. Cbtoagow IB. Thto tovmtar hue bM bkdee are wwd to bvrak np tbe tertUtser a> It is bnttonbolooL ' 'SiZ! 

graatod thra* patonto of o o halkr aotara. Th# "*®rad, Tto machto* may b* moved to powor ni vw pu nwp wwi w auy Nj— B _ J Hmrbaa -SSmdkto toLi^ZranSut^a 

abteko art to Bravtdo a kmpk dovtoo oomprikag * nmnoolly 

iwapa rati vsir fWw parto wbWi oan to amom- lMOUBAT(»U-J Rovak addrass R. Baari, riairifd aad iuuSk ^ SfitMlk iSrtto 

bted aad tokolkd with oooaomy to ttora aad Taylor, Tagga. tto tovoatloa ralatm to aa Thto — t ratolm tootoMto oMbaSa aS ?_ - ggkftg gg 

tober Stooo tbo la raktto g mio tfe ir to otopted mallo boat rogotottag anlt. and mnra paritedkite riptomatfir adapted ter m to maMak^ME Mm o? ^WWHg jPg 


DVPLBX LAMP BOCKRT— W f Komm. »* like may he eakly kterpenod wbIk ta 
Peoasod * addnm R. J De Roos. 4 U B. 3 fiUi BC. without tbe nreraelty of any motive power 


if pofm Boms samaSRAToa-s. t. Smnm sJSfceSi «t'Sviw£%r iktoiMlif » 

» .. •'•aw rnmm. VrtMM BhMMM W.sr.; WOrt 


ordtoary Mb* fntmil 


alto a dovte* of 







SCaXNTIPiC AJtBftlCAN 


'#1 <mm^ 

M. 11^ VMHMg «C tUa toTitattea la ta 
ftania^ fcMaaa&at aaaat a a aU * iaOa vabi 
al 4o)M ila U^ a Hto vlaga ao aaaotlatiid- wta 
aMfk otM M ^4ifennrl4a a oalfar af tfttfaUa 
liaa aoM U rtwtfaift, aad haTlM tha ra> 

fUra# ^v^MO j t r ta natfar It attf aanfanntwg 
wltil ia tte karaa'a Mtft 

MOmfOXM Kte Opw>ir- 4 t, K. lUanpa 
•9 ikqM* iraUlar Ofawaa Ho. Tlw fai- 

ipafUaa hM flH Ma akfM* to Ma*Ua a nl*ar 
a totwlta to pt awol tm tHw tt aod wllaiMaa of 
M ai«ai aai tha Me Mr vte tlMr ora 
■bM «mNM tW aMaaioca Wo* amwM 
ol to* 9 oM Ok flw Mk a«*aa ttat tkar wffl U 
«MN 4 kt tka akaltv to vr*^ loiny to attkar 
tha M ar tka ahaloi 

HCUtt nUP^-H_ K. / . i j u fid t oad W. A. 
BAiawDT, 4tt Mk Am, IfimsB, Om, TUi 
lu rki tfa k koa tm Ma akjm ta a trap la 

tha Hna a a kba«|u«Ainh^M ^3 ■ooaattat 
with am n ri h ia i y JMt Jar ^ dCa and. aad 
o l kra la tha alaavt feaa w a n ha wfam la anonwtioo 
th w ah lt h for iiM ai mi a a tka frm ootnuMo of a 
BMiaa ea Mf to tha Jafk kok for potoonihia tha 
liooro «f tho taoooo or iM fram tha Jar 

SAKD MUTGlUadnL-H. a Atwooo. ta 
m, Artaam OUa, TUi lamta kaa rata 
taaa to * tapla aM aa k t r adoptad prfmarllr 
to ba floonkod ky haai* Aa ohjoo t la to pwldo 
mm m a rt i w tty p r owo ro aaa ba avlly appUad 
«Hh lafflilant pu w ar to cnak varioua Uada of 
okat ania aaUUy aai wtttMat kraakiap tka 
aaala lalo mmM porta. Tbo daalaa la prorkUd 
wtth Maki o k arah i It i%ay ko datiahahly aaonatad 
ao tko ata af a tahla ar tbo llko 

PHOHOOSAraiO VSSDLB^ VumRiai. lU 
NOi Horao hU Ban Aatonlaw Taaaa. Aa Impor- 
tut okj aat ia to provtdo a aaid la whkh by bolag 
taraad apok tta Inaphiidhial aacia wlH foaatSoa 
aa a aoft, aiadlaai or lood oaafla. A forthar ob- 
iaet la that Ik aoUac tha ahaak of tha aaadla 
MO flaadUa la ooa poaHhai thaa it la ia aa- 
otiMT h la aapahla of ahonrikny aoaat of tha 
otroBS r fc rallpaa i iaaiau iil wt a d to k. and fey oo 
data# aot thaai avt froaa r aaa kl a f dlaphracs, 
at tha aamo that praa 100110 fkm ovariooto vhlah 
ara efiaa feat la raprnd m tlna, 

urspOAT <m EArr.<*w. tawapr. is ita 
lor Bin Kaokrfc, K f Oka af tha prtetlpal 
tkjaiaa of tha lavaatloa la ta pnrlda a Uflhoat 
or raft of tii M i l ooaatraailo a oa Ho appar or 
lawar aMaa w h araby tha mmm wll propariy Ikoo* 
tloa Irraapaatlva of Na laaaaiiiap, thor^ alta 
laatlap tha aaaaaalty of aapa o atra taakla far 
lofrwtaA tha mmm Skta tha mta A f arthar 
ohjaat la la l^ktaa a pknaUty of rntatlihl 


aid providlaff atorapa raoai far prorlaloaa aad 
vatar 

XnmutLLk HOLDOUT A coofka. a/o ta 
k. Dynm tH kWarolda Drhra, Now York. K Y 
Amur tha afajaala of tha iaraattlon la to piorMa 
oa aniirdia hoMar daal«aad to hoU ladlvldml 
akktalha la anat poalta aaf ia aoAl awaaor 
that oay drip watar froai tha niabroBi wdl ba 
aaavtyaf ahaip tha tip lato lha faitartor of tha 
hoUar, ao that lha wadar wffl aot fraoah tha Booth 
aad yat aoBM aa IHtIa aa poaita late datorloraUadr 
oootaat wtth tho a ao w a of the auhroUa. 

BAMITABT rLYTEAP.-A. B. HPUM. tta- 
harp. Pa. Tha cmral ahjaat of tha tavaata 
la to pi waWt a a tr aotaro piorlW with Mdac 
anaaa aaB adapted to bo aat v tmm a flaifona 
to pr aaa wt a bcdtoai md ata tapathar wtth 
maaO to ntola Amaoar aauu ot to d on tho 
aC tha tattora. Tha trap la aa aowtaatod that 
tha flrsapar aa* aot pnakltr oaetaat wtth aap* 
roaadfato ohMk a>d tha trap awr ba bomad, 
anHac It thnmpghlr Mtary 

PLipi OUUNtar-W HaamiuA, BJU Na 4 , 
Caiar BapWa. taa. TUi lavaathm alma to 


pftota a alupio aa4 i p ii hM ta ataahar wbteh 
taB Btat a la tab a amaar aa to aatooMtaBy 

mmittm to rarytop whhha of taa ao that npoa 
batop mrad thnaih ta ta tho hdlar wll ho 
tol al k itk r ak aaad. A fartar objta la to provldo 
a data la wUah taaa pertkiaa ktaat to wiar 
aiay raadfiy ba raaaaad. 

WWWrW^'U UXB. pa ta IIM, Habaat.! 
Oaha. Mara partMarly ta (avaata rahtoa to 
wladowa la wblah tho alkta aaahaa havo ta 
•ki rta afc wito ta poMt BMotan oapapad t harab y 
on ta window frama Tbo dbjaat la to provide 
a acoHtnMtlM aad arraapmat of ta iamb 
amahor a of ta fraam aad tb# mh aMtnban 
to tamo ta ta ooataei and ba aapahla of am- 
bodhaant piaaially la wtodowa havtap aHdhir 
aaahaa 

BAG BUPPOBT^Maot a BraAODtira, 1924 
■ootavard, Jaraay Cky K J Aa objaet of ta 
Invantlon la to provide a braaket or olamplns 
drrloa wbkdi may ba roadUy aioimlod cm ta taUa 
or Otar ropport eo tat ta hap w« be held In 
open poaiUon for reaelvlnp any dekind arUala 
Aaotar ohiato le to provide a mippori for a 
■•rap bap In a aewinp-nam. pmeml ntlUty bap 
or a tnab bap, armnped to be supported with 
Ita laovth apea when In naa and ta mouth 
eaetioa f«4ded when not In uae ( 80 a Ftp 1 ) 

ANlMAt TRAP^A P Rpkxbn. CrHa NA. 
TUa fnvantlaa relates partieahiTly to a trap whleh 
le primarily daaipned to eateh poeket pophenu 
An ahjeat la to provide meaaa for malntainlnp 
ta trap nt variooa poaltloaa of adivatawnt when 
ta trap la In sat poettlon 00 tat It may be 
suited tor nee In boles of different eleoe. A 
fortar ahioat la to piwvtda a bmUI trap wblA 
la afaapto, atnap aad praotlaal In non 
FABTnnOt rOR nANURAO Buukb. 228 
RoabUnp at. BroelilyB N Y The peneml AJort 
of the laventlon la to provide a fastenlnp upon 
wlileb reUance may be pfauwd to hold ta bmr In 
aleead poelUoa and make ta eurreptHioaa open- 
Inp of ta bap e ft e wde d with prenter diflicaltloa 
tan when rrilaiuo la plaoed aolely upon ta 
eleepe or the eeteh r~T‘"r provided on bapa 
at ta top 

ARTIFICIAL BATT.—^ yhAiQU a/o P epobaa o t 
Goal Co. Boaraport, MabM. Tha Rtnaral object 
of ta inventloa la to provida an artlflalal bait 
wtth aaaaaa tor plvtnp moUoas more or km In 
alaniJatlon of ta natunil matlona of a minnow 
by B e a h ip ta artteolated tafl portion, and by 
novel Baa to mmm ta bait to tarn to ona alda 
aad riaa toward ta anrtooa aad to ta oppoatte 
■Ida aad p mrlw ee a dlvinp nrilnn. The hooka 
kava flaata poarda aaaceallaff tam bat ykUlap 
to ta attaak of a BA riah oU may ke aaernd 
to aamda toam ta kaH tkmwii Ita tafl and ahla 
aa a lara (Baa rik S.) 

ALLOY ~F HiLUfcmr 18tk Boor. It* WUIlam 
it. Now York. N. Y Tka okjaat of ta teven- 
tion in to provide nn wid-reeleUnp eBay eepebte 
of briap rolled, drewn torpid, nr worked In 
Otar weya whila belap oold. to form rodn ptotae, 
iho at a. wiraa. toUap aad ta Uka Tba aUoy 
e onel e l a of ta followbip In pr edientai Copper 
par aeat. ataa 19-84 per cent, alakal 9-12 
per eaat, tron 1 -sH pmr seat, end nmnimneM 
ooppar 1 par aaat. 

MATTRKBB.- P CUaPNaa. 240 Hid Bt. Brook, 
lyn. M Y Amonp ta ahjaete of ta lavention 
la to provide a nu tti eai made ep of a pfaraltty 
of aaatloaa wblah are la a very etmpla aad affee- 
tlva nmaatr eompMaly latarehaapcnbte. whereby 
ta sapporttap aurtoae of ta mattreev may bo 
vary raaSUy ahaapad aa tat ta aatlra aerfaoo 
of ta malt riaa la oattonaly worn out and thua 
ta Ufa of ta mnttraae la preatly laapUMoeO. 

OWAIN 8 lTPPORT~H H DiniKaa US 
9Sth Bt. Waodharan. L, L, N Y The laveatlon 
retataa to maana tor aapportlnp n panel eurtnin 
oa a door or window Tbo pentral ohJeet la to 


pNaHa a dariia la tb* a a tora of a aow U a umk 
twMad wtra adapted to ba appttad to a wtadaw 
or doer fn«M or •uauato friuaa aad havliip 
boaki tor apupaplap ta aartola at latamb on 
afl tovr aUai ao aa to plva a* area anpport. aad 
loopa to leaataa aalla to toatoa ta wire to ta 
doOT or window. 

OHRIBTMAB TBBI BTXND^S. A. Wuja. 
2441 Cr aa a w teh Am, Ckileapa in. the 

Ajarta of tha Invention le to provide n r tw "* ! 
which win serve to ripidly aepport n Uea la up* 
rlpht poe R lon and to provide lUuminatlnp meeni 
aee oal a t ed with ta atand tor throwliip llpht up- 
wardly OB ta trea A further objeet Is to pro- 
vida n vn ri aaInra J timnriaomt ravotvlnp eJemaat 
which wilt serve to plva a oonotaiitty chanplap 
Uhoalnnikm to ta traa (Baa Flp I > 

RBSt^— R. OAeamr, It W Irt BU Manafleld 
Ohia ITbU Inventloa ratotas more partlcolariy 
to rerie d erip n s d tor eea In coenootloa wtth 
eloUMaUnaa An ohjsri la to provide a davlae 
which win pormH ta riotaflUna to be ratted or 
unroated without any portkm comlap In eocitact 
with ta preuad to aod ta Una A toitar ohjaat 
le to provide a reel which te portable and can 
be conveniently eupported la one hand and 
inanlpttSatad by ta other 

LBTTXR BHRICT.— D D BcmuuiAH dweamd , 
address Florenee R Behulman 4IS W SSrd St.. 
New York, N Y The objeota of ta Invention 
are to provide a eommorclal tetter iheci adapted 
to cany a dJeptey advertleaBamt of poods, aueh 
display belap of pktorial efaaraetar and of fixed 
form, eueh aa that atandardlud by the maiiufao. 
inrer In oUalnlnp pubUelty but which pleliire 
shaU aot treapaee upon ta aheet reserved for 
wrKten oom wun lcatloni. 

ADJU 8 TABTS JAR COVBR OPKNRR.^ A 
MoLaen and EuJt A Davtos 744 8 GAmpbell 
Are Chleapo IIL Anump ta Ajecta c»f ta 
Invention te to provide a Jar cover opener that 
can ba nedlly and qulekly adjusted to poaltively 
prip ta top of any bottla Jar or tjw IJki^ to 
renova ta mma A further AJert te to provida 
a device which la simple In ennstnictioii and 
operation, and wbloh ia not Ulcely to eaally pti 
out of order 

8H1BT MRTAL BACKING FRAMB.-J Han. 
Ma.. ISOf lit Ava New York. N Y The In- 
ventloa relatea to hnckinp fremee for advertising 
earda and has for an AJeet to provide a eon- 
straetlon In whieh a phumUty of taet aMial 
membere are t el — coptenlly arranped tor receivlnp 
a sinpte eard or a phuaUty of anaU carda with, 
out chanptnp ta general appenranee of ta 
devlaa cad plvinp a uniform edpe so m to have 
ta appearmaee of a eonplato frame for eneh eard. 

FLASniNO Boll. 414 Bin—ne 8 t, W— t 
Hoboken N J This Inventor has been prantsd 
two petenta of a similar nature They retete to 
flaihiapa aueh aa are mnployed on a baUdlnp at 
ta sidlnp on a roof at a window or door frame, 
or la conneetloB with a ehhnney Tba peneral 
objaet of ta inveniko b to promote faelitty In 
ta propw installatloa of a flashlap and ta 
Bceurlnp of ta same In position and provide for 
ventUatlnp ta apace beneath ta ftaahlnp owlnp 
to ta ewoatlnp of fiashlnpe at ta Ulterior and 
to pxevide a flariilnp that may be wholly or par- 
UaUy removabte In maklnp repairs. 

FILM WINDING MSAN 8 FOB CAMERAS.^ 
H H Bawnr 273B Webster Avr Bronx. N Y 
Anmap ta objeeta of ta Invcntlcei are to prev 
vide Bwena tor eanslnp ta turning of ta wind- 
ing spool by a sUdabte actuating device aoeeiatbte 
from ta extorter as well as meaas to vasy ta 
wUmUbp action to accord with ta laersaalnp diam- 
eter of ta spool as ta fibn is wound thorocm. 

FRUIT PICKERS BAG P KneuNX. dc 
ceased Mrs. W F Kcclliw, 44i Main St El 
Contra Calif The object of ta Invention b to 
provide a bag whiew upper poriJoo b held open 


er 

lA *9 thaw adjyegrt to Ita leeelrfnp aMith and 
baa at ta aaaw ttaw a Bexftte portlea adjeaaat 
to ta naar'a body to avoid ta dtaoomtort of 
rhrid. u ny tei dl iip or atlfl bap mooUi aa p toaia aa 
eofmaoaly aaad at the praeeat time The laven- 
ttea b pertisalnriy io ton ded to provide o o mfar t 
for ta near (Bao Flp 4 ) 

COFFRR CAN AND ATTACHMRNT W 8 . 
Miun. lilt 4tb Bt San Dbpa Calif. Tbo In- 
votfc m has tor Its object to provide —ns tor 
dcUverinp a predet er mined quantity of ta oon- 
tents of a oaa wltboot opening ta can and time 
priiirvlnp ta aroma of ta ooflac or other eon- 
tenta Awaher OhJeet b to provide an alrtlpht 
removabte eovar tor the reccptaela a rnlaed borl* 
sontai bottom In whieh b plaeed a meaeorinp de- 
vice In ta form of a rotatabte oyHndar with 
openlnpe for ftIUnp the eyilader from the eo a to nto 
of ta can and okwlnp ta aamc that ta aoatento 
of ta oyUnder may be emptied. 

TRAP NKBT.-^ F Cook 244 Bnmawtek Bt 
Ban Fiaaolaea Calif An AJaet of ta Inveatten 
b te provide a pouttry ncet whieh can he ao ac 
ranged aa to train a hen to u— a eerkala neet 
which will flaelUtale the keeping of roeenb. 
Another AJeet Is to provide a neet whteli In 
eapabte of use as a trap of saeh Aaraeter that 
when ta hen enters ta noid epre— will b* 
prevented or It may be arranged to permit pet^ 
foot freedom of Inpraao and og re—. 

ROLLING CRUTCH --M IL Bodtt. 214 Na 
Tremoat Bt. Kewaiioe IH. Tho InvonUoa relateo 
to what te known aa walking eluUrs. having in 
oonneetkm therewith a a— t whereby ta imer 
may propel hJmaeU along and readily and eaally 
rest between wmlklnr periods. Tbo primary ob- 
Joet Is to provide an arranpamont by which ta 
seat b readily shiftable end horlsontally adjustod 
end In which the arm rests may be coovonlcotly 
adju st ed to ta body of the user 

RBMINDKR.- W If OouJifP, 2M Boulevard:, 
Bummlt. N J Tho Invention haa for Its AJ— t 
to pmvlite a cecieinictten whieh will ho appUeabte 
as a kttchen r ee nlnder or as a reminder In any 
other pboa and to provide means for preaentinp 
to view in a elaaatfled manner a large number of 
artlclca needful In a house or oUwr pine* tho 
Indicating menib v re luHap slldingly mounted In 
skda formed with a —rice of dktoraastens tor 
holdlnp ta msmbora at any deelred point. 

HOU/>W TILB.-J V OUMm. 74 Franklin 
Ava Norwalk. Ctmn, Among ta AJeeta of ta 
invention la to provldo a hoOow bloek or tib ooa. 
stnietJaa whMi wlH make ft Impoaslbte for 
moisture to paaa through ta wall. foOowtnp ta 
courses of ta mortar Another ehjest to to pro- 
vldo what may be tormcd a combination boBow 
tile baring pooulJar toeltUtes for adapting tt tor 
the formation of spoelaJ strueturas. auah aa ooe- 
ners, tarna or walb of Irregular tongth. 

TARLK.— G K Tomnraoir. WhishaeUr Kr 
An AJect of Uila Inventloa b to pmdde a aeo. 
tlonal or eoUapolbte table 00 — p oecd of a minimum 
number of parta, which ean be qatokly and randltr 
put topmber to form a etnmg eompaot tabte 
The toble oompria— a top which may b« In oaa 
pteee or may be e— npoaed of pleeea aad ta 
dovtec b fastened with roUtent teeldnp maana. 
the entire stnteture holng coUapsIbte aad 00 m- 
iHMfd of parta which can be cp^fcly dlemantled 
ud atwed In ta amaDeal poaribto spa— 

jgardw are and Taolg 

WRKNCU^A. W Murm. 221 M. Frsei^ 
HL fltoefctnn GhRf Tbo okjoet of thto Invention 
b to prarido a wrench which to simple and dum- 
hle In eoBstmotion reflabto In oporatten readily 
adjuatablc, and whlA to adapted to pon ar fully 
grip ta AJeel or work and to apply a powortol 
tu rqae thereto wUhoot dleturtlng or brtakliig ta 
ctements of ta wrench 






SAW riTTlNa TOOL.-<3 AnimoN tH 
lllMnr Av«^ North* Saottlr Wiwh Amonit th« 
ohjwta of tho tnvMitloii 1« to pmvlda a dovlro 
laoJiMllntf m vorlinJJy AdJusUU* swiut* jmiro nMm- 
har provldad with % plurmllty of ktomlly projovt- 
tec imfff po4nt«, HO lomted that when caslns th« 
iMffth of a rakor tooth of a anw thay will be oat 
of nalatry with the two potnta of tha rakar tooth, 
wha t ah j r the anuan) saoe point wUl not laterfcra 
In tha operation hr oomlntf la aonUci with tha 
appoalu toutta point. 

BOIIJCR TUBE BBUSHW BnoMBt, Ba.. 
•a K. Slat Bt.. Brooklra. N Y Thla lavandon 
haa partleolar rtfereaea to a typa of hmah whleh 
la adaptad to ba fomd. la a waU-known mannar, 
hp mana of any mhabla Ihrid proama throoch 
tha tuba* of a bollar to alaan tha aama. An 
afajaet la to provide meana wbarebjr tha hmah 
wU not cant or Jaaa In tha tubaa* and to provlda 
■aana for elainpinv tha hrlaUaa on ttw hmah la 
oaah way that thay aaa ba vary aaaUy ranovad. 

TOOL HOTjaEB.-«. T Caanow, Kliidarhodk 
Kahtlna Co. Xhidarhook, K Y Tha InvaatlaB 
lalataa to latha took. Tba davlea aoiutato of aa 
aMaohawnt In the natnra of a loeklaa or ratatalas 
dorloa whiah aaeka for tta obiaet to pravlda a 
pcatttve meaiu far akatplap tha yote In JCa a^ 
iaatad pradtlon and loehJaa tha toed nanlnat rdiw 
tivo movement with rmpaet to the hnUer Tha 
a tt aa h i a aat U aimpla and Inaxpanalva. 

BAW SET W IrramoN, Box M2* Aatarla. 
Ora Tba Invantloa raktaa mora partletikriy to 
a raadlb acUuatabla davka of thla natnra whkh 
k a# •Impk eotuAruetloa. amy ba eonvanlaatty 
wUlkcd and will be dnntbk and affeedva. Tha 
davka la adaptabk by rlrtoa of Ita adjuatnaanta 
M boU aroaa^ and hand aawa, and may ba 
MOM with bat allsbt ahaa«a for aawa af 
varkoB typaa. 

PAOemo TOOL^X Bvoaiutn. Ml Warraa 
•U BmUyn. N Y Tha taeaatka raktaa to a 
paaktair toot partkakrly adaptad for naa fa aoa- 
aaattoa with tha pacUap of tubaa. Oaa of tha 
pttoalpal a hi ag to k to provide a devko whleh 
ahall ha almpk In eoaatmetloo and may ba 
apa wt ad fay rakUvaly unakUkd kbor fai tba ap> 
pMa atlnn of paaktnp matarkl to tba anda of 
Whaa aad baada appUad thanto, by nwana of 
whiah tha tdba win ba arenly oad eorraotly 
paahadl 

WDfDOW OX KKT LOOXw-B. Lawna. a/a 
Savk. U SMhh Bt. BrooUya. N Y Tha hivaa. 
Naa raktaa to haUdari* haidwara. Amoap tba 
dWaata k to provfak a aofaty davka for aeepavmk 
lap with a hmUap naamhar or aoleh whleh. whaa 
la adiakad poaltka* wdl aarva to pravaat ar 
a m t arl ullr radiwa tha nkattbood of tha aatah ar 
kafc haCap movad or rH iaaid to panalt tha opaa- 
lap of tba wladow or door hp may naatoharlaad 

miXNOK.— A. W Miwifpr. Stoaktim. CkBf 
Tha ohjaat of tha tavaatka k to profvlda a tool 
whiih k aap a ak n y adaptad for not aa a wraaeh 
aad a dapt a d . whoa ao imad, to poworfnHy prlp 
akhar reoad or polypaanl o Wk ata Irreapoattva of 
tta paoittoB of tha a i aai h with lamaal to aaah 
ahka ta aad whidi k of ahapk aad dnrafek aoa- 
alnwtka. nbabk and aaay to opa ra i t a 

HUB TOE QXABS. FUIXXTS AND TOOXJl- 
J L. OwtmoK E. No. t Boa 71. Badhr. Ak 
Tbd tavanttaa ralatea to paara. pnikya and tta 
Bha or took, aad laora partlaakiiy to a hdb 
aeaNnwflwi tharafor by wUah tha fan^ or vha 
af tta ptor, paHey or tool k datnahably Saad to 
tta hob. ao that tta port aabieat to woar and 
taar laay ba r a mua ad tor rapair In mm of braah 
MA ar tor ehaagtap apaadi wbrna tta mm» bah 
aaqr bt aaad #or dUttrait *aa of paato ar ttt 
■ha. 

MicBOMKrxB OAtmu-a omna. in ^ 

W lot at, Odwipo. N T Aa obdato af tta < 
iamtIoB k to proride a raadUy adjnatabk aaoy I 
wa tfn p am a p k io at whkh wffl ahvkto tta aaato» I 


aKy fur a varakr and wlB parmlt of aaay l at dPi 
ohonoe of eplitdlei for dlBaraat ekoaaa of work* 
A furtlwr objeet U to provlda an apparmtno la 
whleh Iho vmrhMU portkaa ai« drtanhahfcr aaa- 
nected ao aa td faelUtala tbalr ramorml for par> 
poaea of aubatHutka and rapair 

NIPPLB GRIP.— W p BmcKLAm 4 Ut Oak 
tajre Orovo Ava.. CMeago, n. Thk lavaadtoa 
baa tor lU obiaet to p r ovl d a a davka for -»g*r***r 
a apoka of a blayak or tba Hba aad tba tooha 
imt thareoa to parmlt oparatlea of tba kttor 
wlthoot aubketlnp tba davka to a k tar al ottOMb 
A farther objeet k to profrlda a davka that aaa 
ba aokhtr adjua t ad and anally onenaad with woth 
of varkiM akaa. whkh aoataina aotopa mtiv dto 
few parta* and la theratora dnrahk and tad» 
penelva to manafaatara. 

DOOR OPENING AND CL 08 IN 0 DEYlCtt— 
a OL Cuuo. n/d R. A. Cahakn, Svaaa aad 
Railroad Ava.. Ban Praaekeo. Cdllf Tha I n vam 
Uoa haa rt f aranoa morm partkakvfy to a 
ally oparaitd dark# whkh k adaptad to ha 
mounted la amonlalion with a door tor opaatap 
and akolnp tha aum , and fnvttar la a aea- 
vanlant BMmaa for keUap tba door ekoed tttaa 
oeeaaka arkaa Tha lavaatkia k 
adaptabk to tba doora of kt bosaa aad ilba ODak 
partoMota. 

TRAPPER*! TOOI^W R. XAtoMtot, Box 4 B 1 « 
Hardla, Noat. Ammiir tha dkfaata of thk l a vaa 
tloa k tta provklon of a aooiUaatka tool whkh 
win traatly toallluta tba aatUnp aad roBBoval a| 
a trap, aad whkh wlU afford ooavaaknt BMiaa 
for preparfnp tba proond to parmlt of tta pool* 
tkntnp of tta trap and trap a n i h or Ano tt a r 
obiaet k to provlda a tool wUdi may bo toldod to 
oaeopy a minimum amamt of vaao whaa not la 
IN*, w h e r e by thvi mom may ba oanlad aoalty H 
a paH of tba tnipper*e ootdt. 

TWnriNG TOOL.—! S oKi ia ni aa, 41 t Wabml 
Bt, RoaboUa Parb. N J Tha lavaBttoa rtttoaa 
to twMiiip took pmanOy aaM tor apHolap wltoa 
or atmada. Aa obiaet k to prodaoa a tool havtap 
apaolal todKtka tor raadarloa H aapabk af am 
on aplkfaur work wbora vartom kaad epBkap 
akavaa aad atrandi mra naaomaiHy aaqUoyad. It 
k abo aa ahjaat to pi adaea a tool havtap aea- 
vaakat akmptap maaaa tor awoatlap tha dorloa 
on parta to ba twkted. 

Hastinff sad liiJOiRg 

FIBH OOOKER^A & Davna, 44 GaHUId St, 
Baata Oroi, Gattf Aa ohjart of tto lavaatka to 
to provlda a ooohbtp appamtoo to ba aood la aom 
Matka with fltt m na arkt aa aadkm haR travab 
lap ttraogh a aooUap ohambm halap aaapkyad tt 
oonvay aad aaoUniwiMly nook tto fltt. Aaattm 
obkot to to provlda a mmm af paeom imtekl 
btowam tta Bra ahambar aad aooUap ttoittm to 
hoU down tto Bbiboo and abamh tha off dvlpftop 
town tto Ikh aa It eeoka. 

BLAG rURNACB^X, B, Jailaa. Ill Mmm 
• t, Baa Praaekaa Calif Tha lavaatka laima 
partkahirty to an apparatm tor baatlap wator 
aad penotatlnp aUam by amam of utUklap tto 
ankilmr boat to tha dap of hkat faraaom. Aa 
ohjoet k to prwtoaa an appavwtaa wbtah wtt to 
aapabk of vtUktop hupa qaaatttko of Ap. Tba 
apparataa aaoeprlaai a oieam botkr and mamto 
tor ooanatop a qaaattty of hot ekp anmad tto 
aaoM, tba kwar portkm of aald nieaas totop 
aapabk of lamoval from tta bottom af tba baikri 
to raiMM tta axlNuktad aka ( Bay Ftp. A) 

arch FDR FIREBOXES. — F 1 BmaAMto 
addraoa Xaak XnMaaaifap A fapply Oo„ M 
Ubarty Bt. Nfw York, N T Tha tav^atoS 
Mktoa to a Bh a m to a ilaam boOan. Ite abjatt' 
k to provlda aa aroh arraapad to panaK af ^ 
raadOr aamAltop tba amUoa* at tto aato Cff^ 
tto Brahm and to aBnr of laad^ -naertor 
ar tapkahMf a tocaM oa t mNIt itiNhm fhjitt 
k to pnwMa a ptotoalhtt mmm tor tta iaM 
toekad bp tto SNto# *Rh ibbtok^iaa 


with a vkw to pravaatlap Bamaa rtotthi tto 
totot aad to piavoat a tea rapid ooottpp of tto 
MN|b after tto flaam k rytlapiilttett 

RBOUtATOR^-l. / Fmo. MS Ut Ava, Ba. 
SmitK Wada A» ttjart af tto U va a lte a k tta 
•baali aiMua af a rapaktor tor «m la maatotlna 
WMI a PM baraar bp neeana af wbkh the banmr 
map ba aawaed to p ra d a m a **pllatM daa fleam 
or OM la wUtt tto an ti re b a t to ry of haraore 
map aoMvt ttolr l a aM latua i oatpot, tta aaa betoa 
ttrawa mnapM farto tta mUlnp toba of tta 
bimnm to prodaoa aa Wial adataia aad a pood 

KTDROOARBOK BUBNHR,— A. KAVnUN. 
IMS X. TMk Bt« Okvakad. Ohto. Amaem tto 
a b i m te of tto lavaatka k to provlda a havaar 
tokMalnp affkkaep wHb ram eat to tta amaaat 
af fad ■naamnid aad tto daarm of boat ttaf k 
U a a p abk af deflvar inp, to proHdo a bara or tbM 
k ^aaa. oaailaty. and tnnflhndva, aad aaa whkh 
baa mtkfaotonr. kallap qaaHHaa, A f tttt m tt- 
jaai k to ahapiuy aad to pi w va tto enadwialka 

THERMOBTATIO TRAF>^ R. N Tbawr a/h 
Tto Traaa On.. I* Oraam^ Wk. Tto hr ra a l k a 
fikiaa to thatmeatatia vakm ar ttapa tor ndt- 
atova or ottar ataam appttaaaoA aad haa tor Ik 
ahjaat to provlda a a nn a tm a H ea whiah wtil ba 
both aea dU va aad powar lw i. A farttm eh j ae t k 
to provlda a trap wRb a ttibtmoalatle membar 
tor opaalnp aad akdap tto vahrav aad a doohk 
vabra otroatara to lato aaro iff high ptamaraa. 
aad h anMn tovadap part of tta toad af 
tta valva. aoBdUva to amiiB ahaapm la tmipma 
taya aa wdl aa aati n p la anaMaillaii with high 

htirhlRgg Bsd HiffhflBtfil DstIssb 
~THB r INDIOATCHIe-^ f IM Utt 

Aaob. Baavar Falk. Fa. Tha lav aM tn a haa Sm 

mTeiliy fi!r iTTmii ■ itT*** ^ tta^eheiartm 

pafadk tto eper atm to tort or papo^ulo aPM 
aaytooaof a bmp hok of vakdvdh mrtS dkamkr 
4^*^ khMMMrf aptota af a Bp ar aap 

BAFVrr BPUT BXr DOLLAR.-^ a Fmuu 
Mohar. la. Tba lav aa ttuw mora parti ah ki b 
i H atrt to a toBt art oedkr dadpaad to aBort 
mtotp to potoeao werUap aboat aiarttairi, at 
at to iravm d aatahinp aada eirthm ttavaaa aad 
ilPlatlap tto daapar af wtap p top or wtodlv 
dkttlap thanoa. too to tta tort that tto davka 
Ma ao apaa maam oa Ito toaa ar paakadtap 
SpmmheBaaBtoltoordlaaipartaolaA Tto 
hkp to qaMdp lartaBad wMtort Maaeal 
pditto ttta Md aflrtdi u abeetotdy mmMtt 
^tpaaad aartoavL (BmFlp.A) 

A. WBrnunpf Baa UA Wrtlllaa. 
Wm Tto ahJart af to# latmtliw k to paavtda 
a imasB i ttadaBr adapted tor ata In Mm 
al Mtot mamm k p m idai to aimaagHrm iSk 
^tta jMiap tor oattBap tto mad boSma |» mmm 
^lijlto aeataat w«h tta tofvm pad pkhrt, aad 
ia toa a to attar maaaa k pravWMwttt dm pWka 
PMvaatlBP tto aatoaaaa a# mad V <to 
jihap ii ar pktoa and hatoaaa Brt pa elk p tjmrtaf 
'B^ttatortaL 

▼J^VB AND C W NtHN O BrlKttAltllte 
rnEBXrORe-4L Cl Bhlirij. 41 Bh Taf a Bb« 
konmalawa. FhtotoUk. Fb ArtOBR tta tt- < 

’torts af tto lavaailmi la to Btandto d valrt^Eai a 

at : 

^tor whkfmwS fetoUttar ir pStoi ^ 

tad rtmpHrtat X^hadh itNI &M \ 


I t a vm Mn a k to pimMa rtaiaa toff 


aad ptwrtda Monoa tor ax to top 4to ahadl^ M 
akhm dlMilktt A to rth m ahfcrt hr to paaatoi 
meaaa tor a krt p la p tto ime^ aNtor la a tofii 
■oBiai ar vartiml paadlito adf W watoas krtto 
aUao wMtt wU ba akcap and dvEWi 


BBvnva MAmim AtTAOMniiNre-«. 
Kwaw. a/o Batop F wnff bera Dk. Noaolato. Thk 
rllarp of XamalL Nava b ar towkibr tto hmamtto 
rrtrtoi to aa ■t l gii h m u i t ada p ted to to ma i flit M 
to tto head af tta aowtap rtaOHM nfl awart 


kbki too maahlaa k to ha dwkptd tomaaNttlB 
lajarp to tto hamd aad to tta aktttaai Tto 
attaahawrt affB art to tortwa la tap mar wItt 
tta e p a rat le p «f tta maaMaa, 

PmOT B O WN O OBJBOTS FBOtt WATN AO* 
T10BU.F. B n aawm . 11 Byaadwart Nta Tmfc. 
N T Tto lavaatka rdMm to meani tod ppa- 


Dam parfov ata d Pttaa ISitoad^rtm^^walrt'S 
brae ^ It 

rtoff or tartna matmr ■mwahtoCf ttarST*** 
imvdo 0? KAXMI nt roN miMMi 
•naaM. 471 Ba U Bh, N aa krh . M. I TIk 
I nv m i lea parWaakvk rrtrtm la lammmai plrtta 
itapa Bf tta ifMl malfaod ttt lamart af tta 
bkwa am Balto to aaaaa atoUk rttod aad iMtt 

toad epota oa tta opkr parlp to frt ttaa. Bpttk 
lav aa t ka n apartu proova k Mvldirt havkar 
Ufa tom ^ m 

tta dma^ af Ito pnto totttta 


feprta oa ttt agpar or kwar aipm af tta rktt 
iBm FIA'R) 

sax TBDotaiita iiAitem^ It 

IM BLiltt Bb.|torTrttolr.T. Ttoahktt'ad 
tta top mt l i a k to BMOIto a w gttBia ittota ^ ta 
toma from two ar moat Mw rttt onto a ktaa ar- 


il tota j A art i m tt partaM 

^lAOOmDD 0. U Ttata 4M 

Bpvtop BL. tthaMlii N. J. tha tt j prt af ttk 

B j ^Mn a^to L*rrrtir r_ '\imu!r^ 

fwte "rttart^ k^to^iMvtto 


mattmadthaBlaa. i 

sayzjeasrjarisai 

* VMte f» WIWIil Mf'e-, 

*wvr M a ivw • oWik 
t. a. .itm ne* we iNv aMV 
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SCIBMTIFIC AHEiBICAN 


» X^|W#|I»>P» Ml«t 

wn w, Adiit^ sum 4M 

j|g jj^^^ , f 

jWpifei Si* 1^ ift wuli Hm ivpaibr 

si tM i w iPr «MSIi «f lw«9 prtaAtaw 
ii'hMIl, 0tm ■# S* » *Si»tl *ft SiS S S 7y»M > 

•H# ]^f0l^tivilMM I* »■ ■!■> Urn tripMM or 


■dMMV|M«ClfS lim S tti mMw* on tba t«p 
•aCMMdr*»%m Awmr ikfM* S to »ffo- 


vftto ft M to S«ftfli to to Mto* Hu IUUa« 

pmtoStoSKto fU toi, 

OVASO raft HmvBxna «ftft£amnL-^ 

B SMtoim ra ItototoMtot Att TtMtoa 
If ft ito timtoftt ftlltot «C fftto iBVtotlM 
to toMBVito ftto ftVMUftf JMftS4toS whkh toajr 

M ftfiiiito to ftCtMv Mft ft^ wktoh win to 
tototo tor fttftmt th# to to ^ twr tnto btoag to 
toM toftto 1M tofvtoito ito MMto«r totrM 
to Pto toto fttofttftto. A ftottor ototot to to 
ptofitfft ft tfMuft hftvtoc tototo tokorato tt« 
toft* vl fttokft oft toft HUM toto to •4jwtod 

mvtt ftiiuia ftftftamxto-A a fttoin- 

Ttaa» Mnito* ftto. Vkto tatfstooft too tor 
ttft flilftto to ftiwrMft a wtolM parttofttorlr 
■fttotoft tor riatof pom«a ftfti toHdtor Insito 
MHto ift wUeli ft rtoftrtT^y toov ofttfottaf 
naftltoft toftH toto » otofttor^ tortt —aft tot y 
ftftA to vuto tto ftritt toon to ftotlft ftoftpofft 
od. trftftftpftrM ftftd fttofttotod toto loto of mb 
•totoftor ftiMfifto (toft wHtoftk too BoftOHy oft 
brcfttoft ftftA lojtfftoft too ftnilt 

AOtoauTtQ rar ncmcHr— w bbutav 
MW, ftto Do T«ft Sahtok, 47S Woto HM Avo 
Now Tftfh W T tto IftTOfttim rotatot portlo- 
ftluto to ft Mft toftUoft fttoUmUo to ttM WlU 
prtotiftft pfHto Aft objtot to to prorlift ft ■!■ 
plft ftMftftftftt •»< tioA^ ftttaohftMo toftoat tor 
•ftft Hnftlnary prlnttef prao whoroto too piftoi^ 
food i«H wr to toovod to a D oa B rio t lo g p^ 
Httoft wbrntm too popor to not ftc ip pod *to 
■lomi to tto prlftttag poolttoft 

iCACBnni rat jumia bat uhihq 

TllPU-a HftH» tr Boftd St Kov Teifc, N T , 
Aft ftbtoei oft toft tftTOfttloft to to pvorMo t m 
oUfto wMeft win imloftiftttoftllj toototaft parti 
oft tto tot ItolBS towiofttotoly ftfttocft to« dpi 
to fttoWMBy p r oftoftd A tortiMr ob|oot to to 
profldft a miobteo tomod wito Bototontafti 
ftftd ppototoft mMoo ftodiif to oortato totottoa 
to ftioli fttooff tor ftftiatod too odhortro to 
flow tat* toft body or oorortof oft a Untor dp 
ftftd tooi toy dtmoftftft wtto ttovM oft otusuag 
(or boMtaff tto vorta tovotftor 

Piwim JHlOHAinm— S. S Lawrom 
Boa SOS Qftdn Cowa Soao Amma tlio ob* 
tootft oft too tooftftttoft to to piotMo a powptaft 
awehaalmi ftapaUo oft ftotof antokly ft oai io 
Uod ftftd dfftowoiirtilftfl ftftd pftflftftd to ft Hun 
mftftft wtoft di ftftwofti H o d wftleb to porttoft 
Iftfir ftdf ftftto ftiftM wbOft too pttiM to to to 
ooftd to Bift a io ftf with ft ftt ftftto bn oOi Aaotoor 
obtort to toft pmrtoloft of a ptvaUty of oylto- 
dflfft 00 toat too pm ptoft aftOon May to lopU 

BOB IDraSdnlO llAOBlirBr--A Bhuev lift 
Tiooofc Bftod BtoftoStol Ark. 1ft X Aomoo 
too ftUwto^toi to i Hi Sift toto piftrtitoft Sitoi ' 
toy oMbtoft tor papor Imm ttolto will f ftn oHow 
to otoato ft ftMo porflort Salto to too tow ttaa 
to poMWa to ftoftd lotor to wMto aMftfta la pro- 
vUod to oaftMotaftto too tto gnaft mrioaoo to tto 
itoo of too toma ftftd Sdk aad la wUto woftito 


OUtlf DtttBB.— W Bwor AW aad to D Unto- 
MUf Vo Tito— a Bioi Thoomoto U Tto 
Iftfoodtoft rtodoi to ftp ■mop— rt V m«U 
■ n oo lHIay ooto V ft owtoi V r wrototoy ftow w 
or oyttftdwo whito oono to props tto atmla 
toroofth tto totor and oSov a fioo elmilatlon of 
air to tb o ociu tol y dry tto yrotai tto air bolaa 
toatod at om poUt la tto tomtt mid mttmr 
paaSfti ttoeacli tto drlor rotonu to oato boatinft 
polat ao tbat tho aama ob aaa to atflUad In a 
a n ai lH oa u a aUootoUan 

ruXlBlJi OOUPUBG— W X ftoNCKi 
Hto i ton d Park N J ft mnny tto a h laa ta oi thia 
InvaollMi Is to p r o rt ds a floxlblo soopWay arnwaad 
to lasdOr s n asps O M t a tor aaaalar or pormlM 
afttol l mmmit of a dHrlaf ^ft and a drivm 
abaft A fartoar cbjoat la to rodoao tto tiTor of 
Wa n s m l wi oo to wlthtB tto Ifanit U tto thWknms 
of tto lobrkotlnc dto botwosn tto worfcSiic pafts 

CX)lXAPSlBliX SBAFT H T Bica I R 871 
Norfolk MY Aa objoot oft tto Inreatkm Is to 
provMs a shaft wbisb Is sapabls oft ospaiiriop 
aad ooBtraotioft and tto moans snpkpsd for sd 
JasUny tto diamator la poattiva in Its action A 
I Siritor objset Is to prevlda an oapaaidon shaft 
WkMi AEcpoasas with tha nsasasltr of spHnys and 
Ska dsvkoo and arhieh Is of sztrsvolp slmpk 
anamtnwHn a otosey and datnbls la ass 

APPABATUft FOB MAKINO OBNAMBNTAI 
BOPS-^ A BaoD WtUlaasaport Pa. Tha la 
roftthm niataa to aa attashaMoi for sow ny 
; t oas hlft aa Tho pnrpooa la to provids an ap- 
' paratna wklah atonilUaaoaalr adtahra and cuts 
^ atrlpa oft papor oo wpr to d ta tto onaatcBtal ropa 
as tiiat wtoa tto sdlpa art sufajaatad to twfsUny 
! opafa d on to a davtca aoparats and hidspsndoat 
fraM tto pnaaat lavantlon tto omammtal ropa 
la pMdoaad 


BCSfeniei SIAOBIlia^W P Mocuarv a/rito 
■Oftto BiidSoa Vtolftb Padaiaft OUa. AftHny 
tto rtjaiti ftf too liitmllifti U to pswrMa o mm 


horo ftftd BMW or SftkH atoada todta or a plorftmp 
oft walla oftih aft Uaa Aftottor aUw* ii to aany 
ato ifml toHftS tofldSlaftf atowSWftOMfly Oft a 


fttadkid Ivb rtohtoft It to ftftothor atoHoy to 


wp Nap n aoniM VMmMa. 

w i.S[ntfii»f,SMiiiiirw»^» > a>«whi 

MMW loai* Of «t(t 

tom Ito attor wMi tto oaftMftr oito t iaa V tto 


VBSBL AMD BHAFT^ 0 Huooaw Boa 
4ftfl Oonftuw Tesaa An ohjoet of tto tnToaUea 
ia to p tw slda a w h ai l and shaft of tho sharaeier 
knowa aa hatl and aaU wtoala aaad la drUUny 
on and yaa woBs wtorain tto Shaft Is prorldod 
asar ossh and with n Mb or polyyonal eraos 
sostloa and tto wtoW body onaolaUay of a bah 
pordoa a rba aad oonns o dny spokoa, has tto 
hWb pordoa ohapod to At upoa tto pol y yon a l 
hah of tto Mart, tto pstWa boliiy aa mr sd toyothsr 
to provldo a rtyU atrootani 

XrYNAmC STBTKII ADAPTBD TO IMPART 
TO A MBCHAHICAL ftYSTBM A BAFtD 
MOVBMBMT OF OSCTtXATIOM h B 
PftirBi lU Booirvmrd da Maalknoatant Parts 
Fraaaa TUa InvaatkMi rolataa to a dyaamis sys- 
Um pw i a lMl a y to topart to a aoa riyld moslMia 
M sa W iM a iIsM fttoraina a t of oas m a d oa wtu 
tto mlntiwoia oft loss worti hr oAmU of Inertia 
aad by avodlny tto prsjndlsliw ottosU oft rcw^ 
n a a ao Tha ay W sat la atoras t s rts a d by tto rom 
Uaatloa V aa atoda vstaw tlrayh tto awdiom 
of whiah tto a ya l wa to to asiaatad Is eaaBceisd 
to a dnsd potol. 

CKBOKmO MACHlNBe-F B WAOlwnoOT 
m Tfh at Janwr Olty N X Aa oklaat V this 
lavs ad oa Is to prorlda a ohoskiny maihlai which 
I wfll raraiit eft tto naJriiMr «f a ponnaaont soeord 
ao that allpa awy to talHod widb this i ss n r d as 
woO aa with tto oask ea hand. Tto mashins 
I las k iJss a phnalHy of p wj os to bla tp p* sa rr y i ny 
oiaaikaii, movoMs iaklay stripo adapted to tor~ \ 
amity toar aiwlnst 4to typo to permit tto sanne| 
to riaisr an imprint, tto typo sarriad by tbs i 
mssahsm aaovlay tto strips oat oft tbslr polk of: 
timrol apoa baiay p mj asla fl < 

UBAM TBOLUnr—W S BAUar aara ei 
Dosor Moasl Dover N X Tto lavoation ralstes 
to orsrhsad tvottspo Ita abiasi la to provids an 
ThMM traSM havtay awaaa partly diapoosd be- 
tweaa tto wSb V tto X toam and tto siUspsnt end 
aft a towb wkasl flsr sapporday tto latter for rod 
lay soateea wllh tto loirw Saaya V tto Xbesm 
A ftftrttor ahjaat la to provldt a dsrtse so eon 
■ te ao t td that tto Jomal pia for aopporttay tto 
whod aaa ba rodaaad to ft ftrtftlonfta aad tto frlo* 
doa vodaaad wtttoaS dn a iiiaS Ir oft provfaiiny; 
aad-frisHsa bsartefto 

PKNTRBS OKASB^ai jAoafttfV s/s a J 
0*Brtaa tfe M wnUaw «k Maw York N Y 
Tto Skiaal oi tto t aT sa d oa la to pcorlds a 
prlftlar^dUM anaftaod ta toU sssassly tto typo 
■BMMiV wllboat daamf V drippiay mt la 
kaadtoyttootoaa Aaottor okfosi lo to pormH 
V May tto ohaao laands t skr wBb typo and 
wlltoat moalrtM tto w V qaataw aad other 



LABBL rra DBYIOB^ a twAVin ad j 
droM B. t. Barrtaylaa Blak Oaadny Go, Wth 
BL «ad FftaUa Asm, Oydwi IM Tto bivmdoa 
nkHM MOM patitwfcrtf to tovflaaa tor toadiay 
IdWfc tf to towd to too mda V mm oa Wklah 
ft toto ad ftMla «y ftdbpWvftbaa bawi pra rt toi lr 
^lasMod ift daw dd aofttaab wi BW adhodm oa^ 


flNto tto M Bftvtoa 

WAX wifm UMcaam aw 


isisss*nr 


la to prortds a anatamar for hciMlny a oaaatity 
oft wax aad haviny awaao for ksatlay tto wax 
to Moll tto oaiDO aad for ddhrarlay small owui 
dttoa artoa dwfrsd oa to thr obisst to ho smlsd. 
aa tor laalaaeo a dcwaaMat or laskaye and 
havtay la sa n s opotafals at wtu for maklRK an 
tmpr so i «a tto wax dsHvorsd oa to tto objoet 
to to Bcalsd. 

BTAYBOLT CHUCK — G Ootmtna 178 W 1st 
St Oawaya. N T Tto hivontloa relates non 
orally to dm maalpalatl a of stayboHs In wrew 
iny ftftd rs ai sv i oy tto ssvo from opsiattvs post 
tSoB wk or soa r nasd Tto obioei Is to provide an 
•ffostlvot sttoaft aad dnr ahli Implwnsst by wh eh 
to snyayo and lotato a stayboR la oftber dlrsetlon 
and a skill toiitor objssi Is tto p r ov i sion of an 
hnplimsBt In which tto Jaw* owy be nadUy 
adjaetod and artaslly toreed into operative soi»- 
netUoa wHA Me predeeUnc portion of a etaybolL 

BU)CK MOLDINQ MACRINB.— J 8 Dew 
NAM 0/0 The CoaUaeatal Asphalt A Fotrolsam 
Go laf AnMcIsaa Bvshsnge Bank BUir DaOss 
Texas Tto i nven ti on paideolsrly re l a t es to a 
masklas for moldlax Moi^ or brieks from vtssous 
a m tortak sarti as asphalt or mixtnrrs thereof oft 
tho typo wtierelB dka both above and below the 
molds opsrate to somprses emtenal The pni^ 
poee oft tto Invention Is to provids s msHitao 
whlek eflSe ts dm yraaalstloa of tto metorlsl 
dartay the period In which tto ohsuya overUes 
tto mold thus rrdnelny It to a naitoim state so 
that it wiU yravitaie Into and eompletdy and 
avaaly dB tha mold 

FUMF M K Foaa Box I Wilder Mina 
Antony the obioets of tto Invmtloa are to pn^ 
vtds a dodbis cylinder pomp sash eyllader oft 
wbiah la doable setiny thus providlny what Is 
la eflkst a quadruple aetlny pump fluid belny 
drawn into the pwnp nad ejeetod from sash end 
of the barrel at aadi sUoke of tto phmysr fai 
oash tfreetlon 

RBFBODUCBB FOB TALKINQ MACimnn 
— W T Laxiif Looft Md One of the fmmoot 
objmis of the Invention U to provide s reprodaeer 
havlnc n baknovd needle bar aapable V lateml 
adj u st m e a t In the direction of vlhiatkm of the 
dl^hraym to vary the preaeuro on tto dlaphraym 
and soskssqamtly sHsr the pRti) A farther oblset 
Is to provide a r s pmdu ee r kavlny a balanesd 
needle bar faJerumsd In the phuse of tto dla- 
phimxm 

FRINTmo FBBSS--A AmsmaoM Unvdn 
N i Tho primry object of the Invention Is to 
provide n mecbonlsm for rseJproeat ny the bed 
of a piiatlBy prosi It la a farther objoet to ao 
eonstraet the nmrhaaleni that the bed Is reelpr<^ 
eetod by power which Is soppHed In s aonClnuous 
rotiuT dlrMtlm It Is a etJll furtbsr obJoet to SO 
e op s tr a o t a devlee that the lateral or trsnsverae 
fataeeo of the bod franw as eoounonly eonWructed 
do aot have to be ehanyed. 

OKKMATOGBAPHIC MACHINK K Pluhw 
T arvft Milanese Italy The Invent oa cspeetolty 
raiatoi to macb h ios for films tovlny arvml pho- 
toyraphs oa hcrisoatal sets sad provides tto 
mmne fbr n step by step horlsoatsl dleplsemaeat 
of tto ear or slide mid meaiie ssrriny slse as a 
yulde dttrtny the dlsplsaement of the ear The 
machlae serves both to ohUla the phocoyrapbt 
OB tto film and to projeet the film photoyraphs 

TUB8IMB.--F B K wa 814 lOU Avo Clhi 
ion Xowa Tto particular nbjeet of the Inven 
tloa ti to provids a steam turbine hsvlny s eon 
stmetloa of rotor in whid tto steam Is sdmlttad 
salafly then dlrsetsd radially and then etrrum 
fsrsatbilty la eontaet with tto bhidm or vanes 
In a Wreolar aeries so as to nUUae the fall k neSle 
! ensryy of tho etosta In Hs pamsye In order to 
I Impart amtka to thr rstov A forttor ohjeet Is 
Its provids an arranyamaBt of yovemors and 
! valvoB for aatasastieally ohstmetfay tto p ease y e 
I vi atcam la startliiy tto rotor 

MANUFACTURB OF BRICKS— F Bnenw 
aoHNnni BalU Moravia 'Tbs Invention re- 
ktoe to a devlee for maldlay soUd or hotlew 
brtshs fVem pIseHe material espeelally ehsmdte 
Tto p resasa ra ad ers H pnadhia to prodoea briaba 
of u nif orm shape aad dtoaenslane with Icvsl «r> 
faeea aaaeWy eomspoadlny to tto laoU tto pos- 
efbUttw aft arpsnWmi or dfa tort lea of tto sarftwm 
i aftor removal from the press belay eUaskmted 
I O U TTBB BLADB GBXNDSR -C F BanUHa 
IT Ttoler Bt. Kbsaor N H Am ohjeet of tto 
tavaaitlea la to provide a maehlaa wUsk Is eapo< 
aiatr deriywad fbr yrtodlny eattar bhidoi ef IrrcM 
alar flbapo ftMli aa ata aaad In tto weo d war fc 
la art wbavo the snttara moat to of an oxaat 
atopo aad yronnd r s p e at adty without aHe ri ay 
tto itope A faritor objeet Is to provide s 
awMUaa whUb wIB yrlnd Undm oft revevee sbape 
JMI til blftdM erWik are deWyned tor uae as rtyhi 
•ftAMbaonwa 

CSiOlQKraiAnDIIIIT-*^ C SAQuDotHlas 
IftVft* nt Ift taafliwi toa tor Ma obkfoat to pro- 

tody ft stoih OMflftMMM m ftiMftBad thoifc a wnMh 
•AA ftubiaM totoifllin aft tot fluta w« reaylt 


aad MetJon to rsdassd to a ndnfanaao Tto la 
veatton lo ekarsetorlsed by a aovsl d ev i oo toao* 
tfcmlaft lauMutiny Impotoo to tto peadahan ta 
leapo na s to tto ofMiatloas of tto oeape whaA 
More mpenlafty tto Inreatlon embodies means to 
adjust the hapulae devtea to reynlats Its eawMft 
mrnt with the scop* whesl and stteaaa to maaa- 
sfiy vary the smpUtads of movemeots of tto 
paDW 

PROGBSfl OF RENDERING FATS AND QUA 
~C F Xakhath Box HI Deaver Colo. An 
ohjaet of the lavmtioa Is to provido a prosom 
by msana of whkh fats or oils smy bs ao rsn 
dered ss to ettect m neutral pndoet at tto saam 
time el mlnst ny mush work that Is ordlnatftbr 
rsqatrsd A further object Is to provide a msaae 
by which the renininx is conduetad at a low 
temperature and slmukaneouaty with the rsasoval 
of molstuire by evapontion und r a vaounm 

AUTOMATIC BALL MIU FBEDER— H B 
BmtHANa 11 8a Hth Aw Mt. Vemca N T 
The Invention ralstes to a rotory crusUay er 
yrindlny devloe and a motor for drivlt y tto saasn 
a feed er eonneeted with tto devte# for d t U v arto y 
material to be ground and m<sns aotuaied by 
variations of power coswomed In tie motor laAft 
pendent of the mo to r sprrd for automatkaBy 
varylay the qasntity ef the feed 

TUFT YARN SPRING CUP— A T TnoHft. 
aow Boyers Are H ybCstown N X This to 
Tontlon rrlstee more particularly to looma flOr 
waavlny tufted fkbrka such as tapestry and 
partleukriy Asm nstor runs. An object Is to 
provide means for permanently asrurlny tto 
sprinys In position adapted to be need In oom 
J anetloa with tho end nwf aber s of the tufk yarn 
frame bar and prevent them from werUny leaea 
dorlay tto operation of the loom A fluthir 
objaat la to pro Me a sprtny whWi reqnlrm na 
Mtra attaehiny parts or yuarda belny a eosapMe 
spnny In itself 

Mftdlcnl Dftfticftn 

CLASP FOR TBriH ■ S Name me i 
Windsor St Woodhaven LI MY Tto to 
venikm relaim U dental appl aners Amoay tim 
obJeeU la to provide means for attochlny artlflolal 
teeth to natural teeth It Is a further objest to 
provide msa i a by whloh tJbe artlftelal teeth may ba 
renovably aeeurad to the naiaral teeth The de- 
vko eompriseo aa enlarffed body portion provldad 
with aa openiny and a reduoed tonyue projeetiny 
from tto body porton 

DbNfAL COTTON HOLDER AND WASTE 
RECEIVER N T Wwiftcv 4M Elliott Avn 
ToitravUle B 1 N Y An ohjeet of the to 
ventioa Is to prov dc a eotl n boMer and waato 
r welver more si •eloUy dm uned for use by da^ 
twU arranxed I eaal Is the dentist to kasv a 
I pply nf bunched dental rotto n on hand Ibr n 
days work a d to permit of readily dIspnahM 
of the soiled toston without exposiny sHtor «to 
dental cot t o n or the waato A faritor cAjast Is to 
keep the eotton fai a sanHary cowdlUM prise 
to use 

j.i 1 11- -i. i — n 

M — icsl DftVWft 

SHEET TURNKR-W A Luckk Qeaacml Dm 
livery Alhaay N Y The cbjset of the I n ii ntl in 
la to provide a device aiore particutorty aiegtod 
for use In eonn e o l l oo whh instraamnU oft vnitona 
typm by nMane «C whisk H Is posslUs for tto 
opermter to cSbst a tnralay of a Aast of mstos 
. wliboat any Asisy and e n a fti slo n A farther objMl 
Is to s u ni t ras t n Asvise which ihaB to praettaSy 
aotomatte In that tt win to nseesmry fbr a p«^ 
former to exert a minimum of effloct to affsat n 
lumlny of tto akoet. 

PIANISSIMO DEVXOB FOB GRAND FIANOA 
— J A Hcmayr ftC LUe St Bart Brslatvesb 
Mem. The object of this faveirtlon Is to redasa 
the tomnitr abroky wttboat stonylny tto posftton 
of tto key to so eo ns tr ii et tto i laatoimn menhaa 
lam that tt ena easily to appUM to may etanAaiA 
make of action to p rovide a devise In whlrii a 
normally IneltneA thrust rad Is anaayod fbr aMVW' 
mint Into nprtylit porttion b riwosn n key and an 
action aappert to BMve tto latter towniA tto 
■trhiM. and to amto a staple and dnrahto dev lea 

UlL-lJ— -1^ LLl ' juaj^jumi Ll.l l ,L.« 

Prime Mftvrrft an d Tlnlr Aftcg— riftft 

INTERNAI OOMBUSnON BNOINEL-U B 
JoTim «/o L 8. Bass ftft4 8 Mala Bt, OAeayn 
IH. Aa ekjset of this htvunHon Is tft ftiwrlils a 
devlee wHh meeaa ftsr eooHny Em ptatoes and 
parts BSMctatad tberswIUi and fbr tvrlpiesaHay 
tto plstans with tto eylln d ai s. Air chawkeri are 
sarrisd ky tto water aepply plpm end avrve te 
rsduss tto nHsa nsmslimsd by tto rush of tto 
eooHny SoM thraayh tho fl nid n o nduotln y pessayss. 

SIGHT FEED DBVXCB-O C KeesoN BoeA- 
koass U This Inventloa has fbr tts sbkjest to 
pr ovids a Aenca oft tto storaoter Ms el fled odipfii 
fbr ON wHh InMmnl emaharttai eayliies to toiA 
water to tto menlRilA wtoreto tto asMOnt eft 
wntor tod Is uaAsr stosrrauon and man to osaHr 
rsyuleksd to tto reqalied emwiat. Tto Aertss Is 
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•ba aiMpNil fer wt u a prhiT for «m «i «oU 
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CABBUBSTKIL— W Annrami, I Hoom Sti 
Xforth Adrmi. HaM. Amona ibr oitjMb ^ tbt 
lanatloo 1* to prevfcb m earborotrr IfwhHUac • 
voBtark oomprlahia two aanolar ooetkvw 
tewathor, oocli of tho mcUoiui bota# fu r ia od wttb 
air hy»poo«nii. mnd nmni f 
lac oM of Hid ohUou with mpiot to th« 
•Movid for Ih* Hm# for aUaafaic tlio dr bv- 
pMon and r«««laUna Um pamjro «f air throocb 
tha MMo la dltwot ratio to Um ■p oo l of thr aadao 
with which tbo mrbunrlor lo 


Railways andTMr Accaaaarlaa 


TEACK.-a U PMntB. e/o AaUtaoHa Motor 
flaba Op. t4« W Broad A. Kaaohon* Pa. Thr 
lavratlofi rtlat« to falbrap traek ooutmotloa 
fhr raa lh a d i aad OHra partlanlariir to ttaok ralto 
■daatad for Hafat sagaH ralhngra or otbcrwlao and 
ta nplan tha iMaTr aad Mpaaalva roM ralb. 
aad tha mtal tor ratio and ooupHnc maana. whtla 
aba par aiHtl aa aad fhaWtatlar baodlar of tho 
rail ■aaMaao and tha ratantba tharaof In any 
dwiiad anyubr ar bant poaitlon. 

MIORWAT FOB GRADB OROSBIMOa-K. W 
Oamn. IM K. Croohrt St San Antoab, Toaa. 
Tha parpoai of tha lovaathm b to pnrrlda a hl«h> 
way far smda omoalBCo which eonuMb tha drivan 
of oatilaba to dbpby the aeeaaaary aattUon whan 
appnnehtns a snub emaalnyf aad parmita tha 
abu aatawair of tha vohlab oohr after they hara 
aahoaBy or Baaed tha rail traek, Bm vahlab balac 
aoBpallad to ihnr down and to traral In a Ui r tiiui ia 
readway bafora raaohlac tha t i a i k. 

SAPrry appabatus fob traims ob 

GABS.— W O Battb. wifanot Baa. A parpooa 
of tha lavantioB b to prorUa an apparataa d^ 
alynad to ba aMoebtad wHh tha wboal tiwahai 
of a Hr and the air braha a ya t oai and whbb 
opamtH whan tha train or car b darattad to, 
oBaot aatttatlon of the ab bakM to atop thci 
train, and whbh aup po rU tha train or ear ln| 
■aeb manner that tha oar whaab orlU ba obar ol 
tha railway tba to prar an t bnmplns th ar a n ii with 
thr attandant dantruethm or p m l hl i w tr iu rnlnc 
of tha Hr 

BAILWAY TIE AKD BAIL PA8TBHBB.-C. 
X, Ibraanook SprinapoH. Ind. Anons tba ob-' 
Jaeta of tba Invantlon b to provide a mllway Ua 
and fiMUwMn’ of almple, Inetxprnalva and dnrabb 
oonatnartkn which !■ Hpa b b of balnK aaally 
adluatad to aupport tha ralb of tracka of dltfbrtni 
•Mtea. and wMrh la m aonatmatad aa to b« 
adaptabb to varloua Unda of halbaL. raU.. or 
ToWnc atork. and wbbh will afldrtlTob OMuro 
tha rmlb agalnat btatml dbpbeamant. 

BArSTT PBVIOB FOB THBOTTLB&^W W 
Wnam, M« Bahtbrldsa 8L* Saaith Bkhmcnd. Va. 
The tnvantlQo robtH m^or^ partbnbrb to aafaty 
davba applbabb to loovhic aalihiba omploylas 
air bvakaa. tha objaat batac tha provMrai of 
iiw a n a w b arahy tha o par mU r wIB ba nokiflad whan 
the proHora In tha nwhi raaarveir of tha air 
brahH IbBa babw tba raqnlrod proaatra for proper 
maalas Tha inrontlon alma to pnirida maana 
Wbkh win p oB t lvaty aUna) tba oparator at tha 
loapmottvr whan the vahlab b a tt her In motion 
or alatlonarv 

VSNT VALVB.-J UuiKR, IlUa Bo. Taybr 
Av»( St. Louie. Mo, Amen# tha obbeta of tho 
lavanthm b to provlda an attaMimoni to ho 
appMad to tba eoavaoUimal ohHk valv* Inalndad 
lo the air-brake ayatom of mllway anatnaa. Tba 
tnvaatka la adapted to bt aa wwbt od with tbo 
ayata oi la each manner that whan tha e h ac k vmlva 
b awvad asatnat tta aaat an automatlo vent vahro 
b o p en ad and parmlta tha aaaapa of any baak 
prHMra whbh mlidd ba boUt op In tba Una and 
provont t£a p r op er rtbaalns of tba brahoa. 

VXTXN8ION 8TBP.-A. B. tannrr Frank- 
fort, MUh. An Important Objaet b to provlda a 
railway axtaaaton whbh may be vaadttar and 
eanvHbntly thrown to Ita opormtiva pooHlon whan 
dmlrod and nUeh when la Ms iBopamtlve poat- 
tbndBH not prolmdi to any ohjaatfciaabb o aUnl . 
The iBvanUon alina abo to provlda an rxtaaalon 
slap wUch b antomatlwlly bwarad whan tha 
trsp door of tbt Map b abvntad and whMi may 
bt dbeenneatod IroM tba Slap wim dmlrod. 


BALL OAMB APPABATUBr-W a JddMMr, 
Pamptan Ukm. M J Thb lavanthm ra bt aa W 
mi apparatis far pbytas samH by tba naa of 
bnOa to ba thrown at tammU frr tba aearint 
potnla. and mat* phrtbabfly r o bt H to an 
potatna cd tba Indbatad aharaatar adaptad to 
varionahr dbnhy itenab In aii ii rda nM with tba 
blu 


PertAininff to VehtclM 


MUD GUARD.— F W Snmis. Ja., 4lt W MCh 
St., Now York. M Y Tba sanacal ofaiaat of tha 
Invention b to provlda a davba wblah may bs 
raadUy apptted to a wboal of an antomobib or 
othtr vahkb at the ou t bda fat pravaoUas tha 
wbaal from apbahlny mod aad water on padoi- 
trlano or ohjaeto at the alda. A forthar ohjaat b 
to provide a devUe whlah aaay he anapHdad at 
the alda of the wheel aad i a d ra l nad from tumlac 
with tba whacL 

BBAKB ATTACHMBNT FOB AUTOMOi 
BtLKB— r R. PsTsasait 14U Maibn Avo.. Spo- 
kane, Wash. Tha lavantlon haa ra f ar apH mors 
partlctibrly to an attaekenant to aonnael lbs 
■ervlH brnka padsl of a Ford antanMUb with tba 
dvtak oparattes arm of tha naanl tranavaraa aon- 
troKer abaft, whbh b nanafly oparaied by a hand 
lavar and wbbh abo aata to asplr tba amorsaday 
bmkH bostoJ la tha drwna of tba raar wbaabi 

BBAB-BMD AUTOHOBILa nGNAL^-^L a 
Mouk. T4 Hampden BL. Halyoln. Mam. Thb 
InvMtlan haa for an ebjaot tha prorbkm of s 
eon et mctlon which wUt aiibmmtlwally opar a i s 
whaa tba aontrnlHns mam b aca of tha aotemabib 
ara opamtad for prodnalns propar alcnata at tha 
rear of tha antomabib aaeoc^Unc to tho paitbobr 
tavara oparatad. and will praaatit a afsaal hartac 
a lisind tharaon, a Itaht and a aonad. 

TRANBMIBSIOK OXABIMQ^-B, 0. OSOBW, 
4S41 Tmay Am Banna MtaooorL Tba ab 
iaet of the tnvaatlon b to provlda a tranawlaalon 


ardsh ta atnet tba 

ISAiUMIMATBD 8I0IL-J B. 1^4 #bb 

rak BL. Maw Oibmm. U. TM pntpoaa df t|H 
bwsstbn b to plwMa a Mpn putMhr^ 1 
SibbNb net noHaHrlly* fir Mo to mOlto 
and la mtA maaaar as to ba fimahiwi 
pbysd aad Uhsnlnaiad hp bapa whbb i 
Malsd to tha HphUnp aMB aC ths Mhbla A 
butbar p e tf p u aa b to pr ovlii a i 


mSBllfa WHBHi T. 

Bbbsy Straat, Mtwnvh, N d. Tbs 
baan traatad two pnhn rta of s 
tibb ahjaot betas to piotob a 
whbb wtn aoobb tha vmr to bto tba alatoas 



MOTOR VnaOLB.— B. B. lAonmr, M AM 
JMhsan B tr aat, W Uh aa B a n n, Ps. Tba 
hip for Ha ab b o t ta pr evldi a vahleb wh 
two wharfs whbh animMi tba vrfrfob sra la Baa 
te Oo mmo maanar as a bisyito with sa 
fbodbr aa tha Han of aa aataaiMd aad 
ara p r ov i ded fSr ataarlns tl 

p upmabb brom tha aaat la tha 
r anppartins tba body la 
whaa net la mnHon or nawins 

WHBBL LOfBL-BSRA B LawMMOA IMT 
Msefeat Bt, San Franelsao, OaL The prlautry 
ohbet of the Inyaatlon la to prorldo an anto- 
mohlli wheal lock whkh win prarant ansather- 
taad reawral of tba wheal aad slao set M an 
ehatnictloo to prarant mmsMU rotation of tba 
whaal, the loeklns darlcc bainf made fast to 
n Mtoa aad tha bob, one aad babe aatoadad 




FIs. BftbmaW wheel laM whM am- 

vtnfti lha mtotaTdn ear. bvHbd W mmm 
Lawrence, Ban Frantbea, CnSf 


Pdfftoltti to RpcreBtiqB 


Biarins eopadally adaptad for oh whh traatoM 
whbh provIdH far aa aSUIant tranamlarfon of 
the motion at aU onclaa apoada. whbh b of 
and dorahb eonatracUon and whbh may ba oaaily 
and raadUy opvraled to vary the eptad and d ira a 
tlea of tba tmna ml ee l o u of the motion. 

ANTISBIDDUIO DKVICB.— T V Bujorr. SIS 
Bonbon St.. New Brunawlalc, N J The davba b 
Intandad for oh on whaab of autoanohlba. anto 
tmeka and other vehlaba. tlw ohjaa t la to pavmh 
of aonvaobatly and qnbUy pbaby tha davba b 
potolcm on tha wharf to pravant aklddiaii, or to 
aSow of qnbk rem o val wbonecvar H darfred far 
repair b hm of damaso. A forthar ohjaet b ta 
provide a davba wbbh b dorahb and aheap to 


tsiu.' 


TOWIMG DBVIOB^M T 'Watmicah. «IS 
Third Avofina. Bast. Oadar Baphb. Iowa. The tn- 
vmtlon partbobrly rabba to onapMns mmaa fm 
eonnaaHas a pair of mofcar ayab a of the alda ear 
type, so that a MaBad motor ear aan ba rmdUy 
towad A fOrthor dhjorf b to provMo a dsvbs 
whbh aan ba aonva nbn Uy earrbd from pboa to 
pbaa, and whtah wfll rnalsmia tho 


perform tta funatioaa whatk ar cobs op sroda or 


AMUSBMtorr appabatub-F b owmvM, 

IIM Ha wattanana Ava. Arfbry Pork, N 4 
Amons tba abjavto of tha InvwiUon b to provlda 
an appatntm darisnid loriiaa In pbaaora reaorta, 
fatra, aaklbhkna and other pbam of nmoaemeni. 
and arransa to ratmlra otmsMacsbb aklU on the 
part of the pbyar to annamaftiHr aetnato tha 
apparotw la tho rf wrtaat time to win the samo, 
and to slva neh pbyar pHatbaBy the hsm 
ehanea of wlnalnir The dovba lonrfata of on 
apparatus ooroprlrfat frasUa inSatabh tojoeta 
sad prtaaura masM for Inftatlas said tojarfa to 


COMBINED TIBS OAXBIBB AMD SAI 
8PBBADBB AND CON S T BW PWL-O U. 
SoHumKA, Bovina, Tmtoa. Tho pnrpoH of the 
Invaotlon la to provlda a dovtao adapted to ba 
attaohad proferably to tba raar of a motor taU 
whbh b aapabh of parformlns the dorfbb fpi 
tbn of aarryias p apara tirs and rba aad 
MtMdins and aanmvtallns the rim to tomt tha 
appSaatb* aad rmeevid of the tin to or trow 
the rim. (Sh Fl» lA) 

ATTAOKMBNT FOB OBANK BKAPTS,— W 
W YAaoaouan, Boo t4U Da Soto Btation, MaM* 
pbb, Tama. Tba rfebet ef tha tavantbn b to pra- 
vide an attaihniniit of tha ahaiorfa 
adapted for naa wHh tha anink Mafta of 
vahbim tor n e rf v t ns and thnmto had for 
liat ths rfwda from ^ main baartss iieiSiid 





ritt whsraby resdUy traoaable 
marks wiu ba msda la tha road aceompanlad 
by a Bo tic aa h ia ‘ hamplnc notav*' aa the oar 
^<Bw Fla. t ) 

SHOOK ABBOBBBa.^P P HAaraarr, Abmv 
ima* Warfk. Tba Inv en tio n rabtoa aeora pnrikw- 
brfy to ahoak ahao riw a of tha nnibbar typo for 
ON on aotoeneblha and other ahnlbr vehloba, aa 
ohjsfli baiaa to provlda mmns for ntUfadna air 
or partial vaauum and abo aprlas pra^ 
asre to abaorh rfmeka and jam. Tba davba b, 
tabttvaly HaaD and can ba aoavanbntly attached' 
to tha frame or ahaaela of an 
BTAXBr-B. OlsoN. Ill tad Ave, Bo,, Orest 
yUb. Moeit. An Ohjeei of tho Inventien b to 
ptovMa a waaon body atnha wbbh aoirba a Mrina 
astontod boklaa menna for atoiaMtiaeBp brftiaa 
the stoke In s pocket, tkne chetothm the very 
Ineenvcnbae 

A i 



BlCTOIdB STAND OB SUPFORr-A. DtoU ffc 
bU CMd SU BiooUlra, M T Ths pitomvy «to 
Jtot of the InvMtlan b to pt ovtdc s etond tor 
bbyrfm moteMyabe aed the Mli whirfi b 
iMtlcnBr haU or rrfaintd la Ito tMrfeMkbs 
Men A IbrthH Ohjaat b to p rovide n Meba 
wMtta Id Hi 

hr attMhad wUhaot ^ ^ 


TlXB PUMP.— F 
ton. town- Thb totaariM 




a pwpoaa babm tba of pH abj 

to whbh lha latoha- amt 4« m 

at amb abMm e< the wtoMhk ' ^ 

m m ass H p ef thsjyM n s totos Mtd •• m 

WMBSCR qnto AMR Wx Mw] 






«ad dsphito dC ftowtss d b ttMf hp libto 
m dt m wi f ti i s d tmd Mer sp# Mpd et 
. . _ ^tosF od tiNto tarn MsiMb it 

WBmf Ml MMF TV* WMf 

apeeA tba artAar bdtos asHrfkb far vnrbne bhpda 
ef ar o un d to he taaa erfbd aWny fMm rapda, 
GLASP.-a dbaaato Ibyani yMN^Wpahii tiB v 
lamtion rab to a to n fSetoalna absaeat im Mb 
imU toa of n etom# wUah b prknaiHi ndesto^ R* 


rfwhbh an ■IsmImtwBI ha preridsd wtorfi 
arUI pormH of vt ipstoatoaerfm seaaatotien ef dbs 
yWb ths wbeai, end pw an t hsqr 
fhrfreeAi'' 

ef Ha heWa wBfoBy i 
SACK.— & A. T BOM f Wmt MB Mb Kate flto 
Orianda, Fla. Tba ohjaat of thb In vaarfen b to 
pr ev i da a davba ef the i 


be aftortiad peimsatattp la pbst ea the 
to hs nrwmsBr oM ef < . 
espsbb ef bataa biasdto Into i 

by the mgymaiat ef the SmB la Ito 


Mar r MaanMto, 
P a Ban MA Ibn Ham, tato BIto- An Cto 
ieot of fbb to mnUen b to pr ov i de n eehafcram 

OM ef BfMprafaad sir apirstina nl the end ef 
f hlea t b to providi 



Ina I 

ef the fftam 

AUTO TBBfMm.T.— O. 

Ind Avcb. Bepettor. Wb. 
of the toveate b to prrrhb a 
whbh aa i 

aa to pqrfUoa tha drive whmb to frtittanel ^ 
with p ulbj fa few 
whbh may he utlUsad for aay dmbed pu 
A forthar o hj aa t b to piovMa a davba 
Hn be rmflly moved from ybrn to pbea^ 



PneigAS 


DB8IQN FOB A OOLLAB FABTBNBB.-B. U 
Ominnr. U ctMom Am, Mapbweod, N J 

DBfllaN FOB A BUrm TOP XBOBP^ 
TACLB.-M. Wotjr« IIM TrMtoB Are., Breu, 
Now York. 

FOB A LAMF^--a .W La Beam, 
1411 W York BU, Fhibdrfpbb, Fa. 

DBBIGM FOB A BANDUL-P M. Manan, 14W 
Albatb Ave.. Broohbn, M T 

DBBIGN FOB LAOM^R. BWQiC. tlS Mb Ave., 
New York. N. Y 

DBSIQN FOR AN UMBRBLLA AND PARA- 
SOL TIP.-B. O Wawnr, tl Fifth Ave., New 
York, N y 

DBSIOM FOB A P1N.-M MaarsMT, 1W4 
ForiaMUrd Btreit. Brooklyn. N Y. 

DB810N FOB A STORAOB BATTSBY TA- 
MINAU— P M. Msane, 14« AOaaUe Atomm, 
Brooklyn. N-Y 

DBBtON POB A STANDS D, Moim. Bll 
Ftotftk Avanna, Maw York, M. T 

DBnoN FOR A HAMtadnoMnr^a u 
<b,.tMBmnd- 

DBilcaf FOB A BAG FBAMB.— B. MenMAH, 

M BiMt itMh BtimA Brens. M Y 

DBBtOM FOB AM StBOIBlO AOM^-A. 
BotoLajcs, SI R fWb BL. Ktor Taab M. Y 

DISIGN FOR A B0BABFW4I, TtotoaMF, 

rhbrfmB M r 

OBBIOM FOR A RBFLBOTOR^ IddM»- 
KAMK. JSm Pc a Bm 14B Itabm nrfdhta. M. J- 


Mb wh* to esll attoatbn to the ftrt i 
ws uk to A pMittoA to xrfader MStoatMt i 
ftoes to evsfr brwMh of FAtsBt s* 
week. 0«r stot to tstosowd bd 1 
aieftsbdt Shi ehasloal wpeHA ttaimh^ 
trattOd to prBtote add FbDMWto ifR FotMt 
,in!iiMa.v- H i y w n ii wHuvOi, 
•t a, lO t i H — I f tiftfi, « a a, 

tototobsvd, toshalook ey sfbB|Ub 'bbkwlBdSP 
yiaidtod ijki r tol^ - 

^ aisf hare >bsrf|tof tonmSidist tbs 
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mtm W «>»<>«• ant kite to Bn*' 

w O Bii ^W i r i l i toww kft 1km ham^ 
4m Unp nub «« titt U4« alftlMW 



' li Ib tb« ftan* Ml M«r «bifr MBda tf 
tbt iMfclrti bte waod U ^ Mbv 


Alty Wi*i liMMi WiMBMt b »H3F. 
UMk fllb^ • MKteMtar b tanlM Mdi henm al 
ao «B|^ oC 41 4iwni«i ■hrte* tka kM a wiM 
tMtkflitwM «•« ><nilHK> Mato w4 «lr from 
fo«r dbvrtiMa* 

■Mn riM !■ lani Oar batata at tiba 
AaMtaa ftia Jawy an asattiif tha Tmiaa Oola 
«a4 aaaa Wm nMaafc a4 tte Ib atk a 

tlMT an ifa4)rfni Maanriag aaA 4m«ta« tka 
aaalli of taaa laabufulWi 
taaMMStaa PwgwMi blaatar p« ant ac 
tka iiiaa U lai a«aa ta fbaaaa la aaar g Mtoril ta 
•uUnttaii Wf tfea tatavad naantatartaa hava 
taa mmm^ aM m par awt bt Um tan 
ratav Maaa an aaala la aaa 


tar af tm tha aata nt Ma taa wi . 
apca hr hHvaaban of tha Ootmw bamrlal tach* 
tar haoNit hacae nta alw waa la araat tanad. 
aad ta antar aC hama ba agl i bn d ta tad 
I tat 9i paaaa thaa 

taita la ga b ba b p l aaiaa i n a r 
laaa jigda at a ataiil tab ^ta U aa A brh ibi 
aoataar b atatabta ta aoaabf la Canr of 
¥ a^ — ^ fonta aab 
ta aar iawrUaa aoo da ta ooah Uaacpoal taa 
taUlaa ta fatal 
fnbtat tadtaa fluar Frtab Ttalanba 
of ta labraataal Aaaoabtbn to I daa t itatba 
i Man ti r wwnaliia at Waablaata a a r a n a d i i 
Pt taint Bardtaur to ha taatarlalad to tab 
raaorda Tha daaniiiaiHna aaaha ta laglatinllini at 
ad AMiriaBBi. ta l aaorda to ha hani 


rtaaa Mat Wtaad* Ur gab 
Amarbaaa an now bojrtat talr aatlva pradaat 
ta tabi awtahabklaa i i idaa tr/ b fat ta doh 
dmiaa aad haa daaiiali liialf ana m lad to ta aov* 
araOMnt to a atady tttM wa t a hat a fcar a an 
Mb la ata of ta tot tat vatafaaa on hatna 
ataad af gnatbaly aaat grlaa. 

■abhar Taadatlba fhlb.~4a iMrta of Vraall 
pbatatbaa ham ham ahaadoaid aad rvMtor mn- 
o totar a ndaaad ataaoat to aaro lama of ta rub* 
bar bad b bafaia hbatad to aotliwi a ttttb b bataur 
watad banir tata to hMp pataopaa hit w im 
tba tnaa It wnana piaaUaatb na rabbar from 
tbb to t a H o i T to ta Aaeal yaar aodlaa 
lift 

M a t toni aad Fbtaat Flraa. Ftoaaa baa baaa nf 

faita torn toaat Araa of ai ya tori o w a orlsfai ta 
■aralaaa alaantu Mnoltar baa baan bhuaad but 
f o r aatara and aoma latiao r oloalato oon laattm to 
ta baMf that toUna Matoom warn tha aaaaa la 


hot thna 


-Tha eamal o h aanrar 
aaarhaUa ta two 
hota aofhlMlad by tha Bmttbaanba InatHoUoa 
yafc tar an wdnaa la tat tar tma writfam aad 
aMdabraaaana ta bu Said Baatar af 
oata OUoi 0a aaiaatotarad ta papar 
aad aaat ta (TPt aat h ap priatad ta 
oa a hand praaa. and houad tan hfaaabf 
Waltaa wMh tSn 0mr Waadi Tha btoat fad 
fa ta taopbaa wHfa two b oa r h o a da Tbo oo«b 
laobm tartod M. tat tar aUght Inn lailnad 
taa aad darlbht aavtag taa batoa tan at a 
cbam hat ta abb with bmn la toafani parta 
an aalta to ta i h n tat 
) what W bdotagla 


Why OmMtor Cm ttobml Vo-^tMa* ta 
narii aa a baba of mai iiiliiii of • Mf MO Cta 
BMui w oto l w n a tn a U poa ant taabm • tan 
ta waan of lft4 M pn amt ton I to t tan 
u mta aad ta not bn taa • tan ta UU 
k la ta nan taa ta ata ^ Ovta 
II tarn ta aataal aawn an M 
loCitiA Itowam 
aad m brtawoMd* 
fbftola* hi flbia ta MM roan Ohtbno 
tobrnh hat# batobdaidt tba totMto af tot lobi 



The difficulty of many a task is largely deter- 
mined by the fitness of the tools widi which 
the worker is equipped. 

On this job, for example, the Starrett Universal 
Dial Test Indicator used with a Starrett Vernier 
I Height Gage is enabling the machmist to quickly 
and easily set his bormg bar for this exacting 
job. Without precision tools such as these, met3 
working operations within close limits could 
only be acconmlished slowly, laboriously and 
inaccurately, ii at all. 

The latest Starrett Catalog No, 22 B, describing 
and illustrating 2100 time and labor savingStar- 
rett Tools, wiU be sent free on request. Write 
for copy. 

THE L. S. STARRETT CX>MPANY 

rb Gmmm ItobMlwi 

iimm/iKcmnn ^ Back tom UBumliti 

ATHOt, MASS 




som TOOLS UBBFtrL m 
OONNSCnON WITH DHILLINQ 


Of iMi bitdiaid itoA Hap ha aaad alaalr or 
>bi pain, Mom fiiaoibM or amoniod aad an 
kmt hi Um hr alhtadb paadlag tonosh toa- 
ta htoblagi Th« tabs an lb fabhoa niMra 
ahd win hoH noad tah to lb ball 


Of iMtoatta 

L Mato la toa taa 
•tonab T ha i nam Tm aa4 ibOl llam 
tod ton to nil 


r ta|to|t ^ T atad hiCbr hmtoto 


hab fai ta btaak 


oa and off aad of mraw A 
pcnntto ta fauartba of a 
mar ba totonad to a baaoh 


MaU an mada of tna giato aM wah tam 
p a rt d floafc b fcaurM and nbhahd and of 
■ ata b a t ta to ba oaady baM wttboat eimmplac 
or tartar In ta ftagm* All parts an latoiv 


atoA 


Maia «d Ughk oa b s aa y mta 


Sto toVMibi 


la ta ] 


Mada af round tool aM with b, 
down aMhlnr tbom hard and atlff Tha 1 
nut b bardamd howa mada aatm stroac Mato 
wHA aoUd out oalr 


Otamtt . 

A knuiM aditutabla aenw oap worfcfaw la 
nJwMta with a spring naobtss tha stroka 
mar ba •■fat or boavy Mato of tool 
•ml •anfully faanbnod with ground muwabfa 
I a ata 


Atahawat to Cwto 1 
DMlgaad to um wttb tha AvtomaUe (batsr 
Paaohaa ta himtJag point la oa ta priasipla 
of a •prtaa pbmgw bold In Mo lowm paaMon 
by a Dalit spiral spring tha attatnaant baa a 
of tom 1/14 famh to 1% latosa. 



ifiltBBlQAH 





JUST PUBLISHED 

“ The 

Cinema 
Handbook 


By Austin G LMcarboura 

MuutliitM or flctMtiacAoMflaui 


An instruction book for 

— the Mm tbcBtncal woticr who us« hkM mi p ctures for 
pleuurc or proAl 

— Indincritl st 

—Ills naturalitt tnTcIcr mcrosooptc worker teadicr 
cngi ecr 

■ ihoBS who d« re the best form of ti terta nnent In dub 
sdMol or church 

It 18 a handbook small only tn iire~it well illustrated and 
contains the latest information oa the selection operation 
and application of motion picthj^pparattis 


KS/m/tSJM p s w srf I 


f/7 /Of/i MI p s w srf fa 

§4ht%k0t4 pnc0 $$ kf mmi tmimred $S»Ut 


ElecbfalA Nalep'> 

jkimmanM emi fkcjsptejllwi 


Msw Twks Waisr Bsvw SM hasaaM Imr ^au) 
Oai^Dor Mdlw cf Haw Tarfc dnM % OMai 
IMr Power BS pnwMIaa ISr^ n tmU m *t 
•a wadeeahipad walar peamr af Iba M* ia 
wala latareati, wdsT «te s a» r»ldea of lha BMk 
^ aMaaara was Wa n d u a wl la tha T ii j|| lB lur i 
Mr isnatar Uauaid V H <HUM ti Irtfcta 

MfMtiiieT l^liy!r*asw ^S b n/ flr M i ! ! L d tf — ■ 

baa baaa dwMn|M «ha «fhwM if iN 
sompaar Tha a de a w iM W MM ftv 
M new awM la M It la has isHwiwr a^ 
Mid tv the lallaiHoa and f s M at l oa pbaaaiaM 
wiM art Mafir bi w** M Mbt aMt* Tha 
•Mam anaslats al tha e u B h a ew a aamMaatlHi 
al tha BdBatTsH aavlil aad aa apmi amlal ad* 
Japtad to Mo a haaiOwhapad iStgfmm wHh a 
dagta amo It la ladMa d Chat a naalmr af 
thla tvpa amr Ma rmf laaiiafati naM hat If 
Cha aMak ara ao Amaa ihaA iba t t Unfirnt m la 
shjrply dadaad thara dMaU ha ao dMoakp 
A HM-ToIIm Fawi tha paa M wa of fuM 
a hiahwotasa dftoM la a d Uhaalt oaa to aotra 
itr tha laaaaa M altar tha M Mawa thnaah 
oaa aaaaa or anidhar tha aio l i rm ad anat ha 

9i a ladMa Maat ImM la ttahna J9 a Mai 
shriaa wkUa a glam tuba w M A la dSid with 
a aaa^dadaammhte Bdald ol mttmmtbf Uah dh 
Oimii tmTIiwM wa ms imm i« 

aar aWwata tha ftiwtaa polBt habui Wwar thaa 
m dag habw aara P A ausvaat giaatar thaa 
Hm foalag eahw of tha fm§ rawta la tha aMft* 
M ot tha faiAda SMaat. fai AaT rtaaaagahf io> 
tha mrtaw wiM aaMMhhaa a didalta 
hwga gap Thb eka riag af tha a h a alt M a uto aa 
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333 Brondway NffrYock^Mf 













W9mtimmm^ 9i itmm 
I pVpvtWMMi^ tiiw* MV ftv 
ai»'|MM yifft iMt(«Pi 4MMr W 4ilhfr 4)Mkal 
<rf-i» i i<t> * tm jwi wj i H iw Pra(M*«*'X*-i 

SKt 5 » lS?j35ya imSJS, ^SM^t9 

i# liM «i^ MMQf y*4 mim tew 
iterliM teiteIrtM ^ «wf^ 
t» ijpS^«l Mp MM teMM» Most 
. .^. mtittfA 4te tetgrtu ixmx 

>lr Jtelte* teM aai wm 
kiWfeiMi tMflMM tCM 


i9«ue v^ioses ivis 

World’s Best 

Hm prioeleM tnuwa of tho worldi gnoiaot lUcntiin 1 wil 

ta 4^ ^4 d A «« . . . I 



itamm, Tmnmmmm» 

- Brl9t U. Mthg BB KS 

* I. EB. Md B W 

OhlAMS Tldl 

tto 



{ tfeite n pl itt H H Itttwirt to mitrtwr ste 
tewitter Tte IstMt ud M pMtte la Cbt 
«C avail MW* to t aw f toi d wnh aar*- 

f attartias to MtaB asi vaar tnMo te to 
fcpMitoV «o« offotat totfsilM a otarttof 
Mtir M a teatfiBC gtovratar ter avtoM 
MK llto teak aiM to artya aiaa imt i kao#l- 
ad||P tte Itor t tetoe a iia a tote v v Crw no 
ta tiit ate Am to ttetom volUioi aad of 
tte aaaotrAittoa of tswIteMti anltaWa for 
ato^iv. Kkm work aeaah U to arttk tyytoal 4» 

a of otortrotoagaato, oatvHaf oalaatottona 
to to foal tatalta tte matartol oa to 
i ai^ tortof v a aoaotot M rlptl i v of 
tea^EMa aolt 

m ICaoKamoa By Wtlttam 8 
la aaA Xaklmt Bath]a< 
PML rranktitt aad Otoartoa 
tofo m Kk tttaatratad 
taxt to aftmagai to aoot cte aaoAi at 
tea ta o » «ar aO h o i a t o to dtoio a toiy phyatoo ■«• 
atetor adoteof te ombo taofcalaal Hteolo. aad 
dViitodito to ptooid apoa tte vattoasatital 
Mtoiaito tte otetootr** Bmo dltenatlal aad 
lal te ra l tetoaliHi appoaf tteaili pmloas 
aiate •( aotoalaa to aot dwoO d od. Tho aoafot 
laadhoaMMtotol aad ftoytooat ototooato 
tote dtoti ailptoAtioat towBttatia olaaiiBooto 
tete ted toafd oaok topto lato ttaotniiw 



Bluxwinmiaa Bp B 

BtenHh, AJUBJB Nter Tivto B 

F D»^ dttd OpniMUip 8VQ Mpp 

SSm hiAM oo o( oaglaateap ara foproooat 
ad la tWoaaaifO fot otadito Hwaiy to toaoh 
vlth oteMoitayy pfftoMteta Xta vatted of te 
amtotote to hr ma o tg at t ta ptotai of atoteiaoo 
aa gto w to d te a fpB tear fwlaaatuT tost 
teteaoaUy oafltotoat totooavtlte to oapplttd la 
aidtoo tte iladoac ta datoli ate If vorlUiMr 
dMivtojpi ootetef ate v a toki M aa tte teaa 
Iqrdiihlto 


Albiprtteo thhr* aro voff# thaa IdO otavotoo 
totdNwttaakp aad fathttr irmatif with to* 
hhvof fteOBtekm aad daotesi aad 


nut MwW XOffC jUOWUaB 

Fro AM pp Ulw- 


» Jft2l»25L 


Ite tetetete to tea dor aoroaU yoan 
iteo teM to jteto 
iptMfteFF ^ 

tetototeto 
ttotor tU 

teaAMte, 


yaote ^ ddtetotedteto ta 

datemr dttMr tern tor 



WiternFic AHtoiCAN n 

3ale Closes March 30 ) 


Dm prktolew tmawo of tho worldi gnatoat literatim 
Id offerM to you at a prke m trifling yon 11 nem mm n 
The dote of our laot tele brouf^t us ouch a deluge of re 
^ueaia for a fepetitioii that wo virtually are forcte to an 
noonoe another great sale Thu Sale will end— promptly 
and positively— et 12 ooloefc Marrh 30 By mainng your 
order before midni|^ of March 30 you ean get any of 
the famoaa books luted below for only 10 eeoto " ad i After 
iltrdi 30 the regularly adveittoed price of 25 oenta a copy 


will imvail Enoimoua produotion has made tbe ten-eent 
price pooeible for introductory purpoaea It will not be 
practicable to continue the rate permanently however Cel 
your order in before March 30 Seiae an opportune that 
may never be repealed Order as few or as many of these 
Appeal Library volumes as you please Specify tbe books 
by numbers For instance if you want ^Carmen write 
down 21 * We handle all hook orders by numbers to 
speed up delivenea- 
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SCIENTIFIC AHBRIGAK 


Winter Gomes” in combination 
with a new yearly subscription to 
The Outlook for only $5.50 


T his year, on wintry nights, 
it IS comforting to reflect that 
the bookworm has a rare treat m 
store for him in this extraordi- 
nary book 

This novel by A. S M. Hutch- 
inson will give you many hours of 
continuous enjoyment It dwells 
with tolerance and taste on the 
realities of human hfe Its humor 
is persistent and singularly adroit. 
It is a revelation and a solace to 
read this book More than 120,- 
000 copies of “If Winter Comes” 
have TOcn sold during the few 
months since its publication 

The leading critics are unani- 
mous in praise of it William 
Lyon Hielps says. “Seldom can 
one praise a novel^ unreseiredly , 
but I have no hesitation in thus 
praising this 1 read it with un- 
miti^ted joy. The story is ab- 
sorbing, the characters original 
and unforgetable, the humor is 
spontaneous and genuine, and the 


revelation of human nature truly 
amazing The philosophy of the 
book, 18 , in the highest and best 
sense, Christian “ 

R, D Townsend, in The Out- 
look, says of its central character: 
“Mark is whimsical and natural : 
the reader enjoys him, believes in 
him, and suSers with him The 
story ... 18 both humorous and 
spiritually arousing It leaves a’ 
good taste in the mouth.** 

By speaal arrangement with 
Little, Brown & Co., its publtsh- 
cri, we are able to offer “If Win- 
ter Comes** in combination with a 
new yearly subscription to The 
Outlook for only $5 50. 

Fill m and mail the coupon to- 
day with remittance of $5.50, re- 
membering that the reralar year- 
ly subscription price of The Out- 
look alone is $5, and that the 
publishers’ price of the novel is $2 
net This special offer saves you 
$1 50 


The 

Outlook 

"Ambauador from Eoerywhere’* 


“The Outlook has done the most of my 
refereeing for the last thirty years” 


** f I ' WKNTy-TWO loocbsll playm sra 

k St h chtek hy jowl, they n to it hip 
snd Uiti^ sikI tht twsnw-thinf man. ood- 
htsdsd, maybe a Uttlr Itilow, doee the ref- 
tmiiM. The Outlook ha* done the moet of 
my mcreaing for the latt thirty }eari.'* 

Plctareequ o and bradas lamase this, In 
which ooe nadcr dcecribei what The Out- 
look mesM to him. We rather like hit fif- 
ure of tpcedi. It hai life and go to it It 
•maeia a good tpoitimanihlp, fUxlhlc mue- 
dto, snd a ruddy eomptazlaci. 

There are tuff-backed perlodicalt that eet 
theaetelvee up at tort of tupreme court jut- 
tleit ti current quetUont In dutty gran- 
deur they tit m judgment The Outlook wilt 
nerer count Ittdf among them , Ita place it 
down among men, in the thick life 

It b not a Mtelve byatandcr Itt editori 
and ita cootiibutort are men of acHon, aa 
wdl aa men ot raRectioo. They come to you 
from tveiy awirl ot hfe chat It rhat and 


dgnlficant They recount to you with tonguca 
of authonty the running itory of current 
life They come to you from the inner ar- 
det of world pohtict, from boerda of direc* 
tort of great oorporatlooa, from the ibbcr 
counalt of labor IeBder% from the amudge 
of factoriea, from the frontier* of the fine 
arta, from tenti and battlefielda, from the 
dliiy hnghta of airplanea, from tht orefaea- 
tra-plti of Broadwa) 

Here b a periodical that haa fiercr fallen 
Into the detachment of moat loumali of 
opinion, nor Into the auperficial aemiroentat- 
itr of jmmah pubhahed merely to pleaae. 
The majonty of thoSe who nibmnbe for 
The Outlook coon dltcorcr that th^ cannot 
do without H. llicy know of no aubimtutee 
for It rhey need iti ngoroua fare They 
like it bccauae It cannot and will not make 
adrance announermenta of cut and dried 
editorial prograramea. They adek to The 
Outlook becauae H b exactly what tta name 
imptiea 


TUB OUTLOOK, 3S1 FOURTH AVBNUB, NKIT YORK •<> . 
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A Digest of Everything of General huetm Appearing in 
CwrtsU Literature 


tonmai tha earth Sto.H0 ruura aoeu 


J«lr» isti. 

Iha Weedl aaS tha ISaifcat-Tha 

the p efat ot eottea haa bam Sba a tli 

lawisaa of the hdMreevfl. whieh eawaS a 

ta the etwe. 

A Seodr Ate at ee hardr variety ef 

haa heea toonA la 

aa maeh aa II 


the tje* ni Phate 4 "hr — ^ hoi- 

aaM haa hem abb ts Mb tha ha«th of Ufa b 

eaftato aawnah by 

fMe wae doaa by 


^ eagP to ml ag 


deu oi tW Panrriaii aureraBwat it b 
to dbtaih er e^oH arehee n i n a b a l nHeib hutn* 
or etbar raaehn af the 


[t b aew pr op n eed to h apert 
laS aeWMah thb pbat bi OaWIrrala 
The Seath laweldia aelf pfnpaeaHwp m eelee 
thfivae eqaaHy ae weS la tha drier, as tha amre 
Xtbaa 


Re utf the healthleet peoipbe 
weeldt why thb slieald he ao b not aa yet apeer- 
eat. Tha Sehod ef Byxbaa ef the JehM ^ ' 


A Meeawaai to 4aMee Ort m. the 
_ kocar. hee heea ereeted ee BMevee 
Tttteam, where he was buried, tor a Vaeaar Ool. 
bus •enuaMee Ortaa wee y etoee l e ef 

iMdaad hbtory fai Vaamr la IISS. aad led aeveial 


Tha Itotae Ply aad Mg Cama. Aa lareatlga 
tion b aader way In Hhodwla to dctoradae the 
urae of lafMtkm enrried W the tsetm Sy. whbh 
Me ibeplaa RbluMM It b new saep Be t ed tl 
Uw prtaaaiy heat <d the hl^ perastte. known as 
a trypenoeoaRa* b to be ftnaf auMuc the h er d s of 


auafc ett liOu gh Swllly ta tttT, weas down with 
nheut half ef whbh 


diving 

a dhrer IUmm liw appeanuM to that of a loBig 
s t r as t of houses whbh has MW i p Bed ta the 
The PMsr Plaal<-It has bssa fouad that the 
dtaeaUve agsaey af the la Bto t e atin g pbat. Me> 
psathBi, le Bterlto when tahea asaptloallr from the 
I pttehtr Bat, aeeerillag to M at ar e, It 

Biore efftotba after exi 

tavaakm. Thb septb eoadMoa, tagotber wHh the 
eentataad la the hodbe of the eaptorad 
ore preoamed to 

Fiber WB ta fftase-^ depUeate of the 
‘ paper pleat with whieh the Bar sa u 
el 


aew on tta way It has a eapaettp of tIOS pern 
a dv. and wm be wmd to sapphr the Stemew 
with writtag aad prigUng paper 
OMy ef iMisu Is Jwt a MaiWThe Olty eC 


tiaty Haas, b not a dweHta g ptoe r , hat 

a vast aurket la 18M It had SI dto 

to-day It has hot 1S.7M Doriag h 
It b tha h aa Ba atag hive at a odObn 


of earetaheva. 

Wild Ulr 

lift Ftoest 

taUWied hy Now York State aa a 

~ ‘ b paraotag SeU taeeaHga 

Anmheay Stala Faeto 

ef WuSaie. Birds aad BdMi are botag 
pswrlM to 

pree ari o m statoa ef the hmvr 


la the Adbondaeks A fisld party b abn la tha 
Ydtowstoae sBadytag wBMtts 
War Dssta«ed e« toe Bel^^ the hM *f saa- 
.jriaSy fidaelag eUr aamril b« of tfMMa,«W 
jaa to too fip r ida H iaa ed rato 

States aad b asUag the hearty 

.gy h iuBtoo H a r We haeu ab^ 

ttea to a abalbr minaain ta po Waid, vhwa 

eoavlet bhor waa aaod ta dl 
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MUt^t|MbBi4^^ tt wMdd^tha M af 

tta Fbal Madtail Bahatori^Aaaanltag to tob* 
taamto top l ie aa fto ef tha M aeadbid Sahot* 
waa^tldNn. toe etotoaa SeambBlih M ^ 
mj* mm af hb away aaalb toto 
maataiv Hb etodbd toTSM 
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rsfsrtStsarj s 

^ aad deeta w. aad toe Obd i ‘ 


rtaaf-M AM. 


b aow ta toe Bdgbn Cbage to 

The weaMP ef the 
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lato a sarba of elrihhig 

tadag wito Ubb, to brtag haok a 

Aahed ahoBi tieuhb wlto nattvip ha 


hy toe 

ef aonadi tiad b. the tapdoasy ef 
to too waHeartoee of toe 

Bdblb abag ft Beopd to- 

aa Mppi to ohow that he was right to 
toot toe wpvw tipvd ta p pa a paiaU w ly 


aanew heK shlHtag the waH, 
toe heft toereaelBg with toe wave boa to. hut 
toat he waa lalstakep ta hddtag tost ta thb bto 
the tatei U lto b am eliawa i near toe waH aad dto 
eiea s ea rapWb ea t eii Bn g tram It Tha eapaA. 
aMiita beatid alto ^ - 


of tatiadtj aad 


toe woH aad toe eeatar of JIm daM i 
B eiBi wH iii la Asse b n, wUto have atready db- 
•leaed Berod’a tamnae todataw aad a gbfua if 


_ ef toe e toal eal. geogw^hleal apt th e ibgl ea l 
Bbatarba that eMar ahoul toe aNA Aaeaba. 
eat ef toe Ava great aMee ef toa Fhflbttaaa 
tohee ae hato to the lith eeatary B. 0 .. aad 


hi Crasadtag. The FUHattae atotoiu pce- 
aSoHag and heBtag adpeeU, whean b 


k Bands ef too sw aabse 
1 he arrsBtel to 
Mtoawfalb lUrtoev 
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aad that the i ^ 

eisto to toe aaieaa t ef eiyplab eaa- 
tatoeeeHa, Baeh enrtoal waa toaad to ha 
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aad Siir l rai sT^^S SST * A wmbP^ 

haajkemed en . hat, tW OuMahM b vffF 

amto with Ml ft weald he di Hdh M M to Imre 

Lowft OarfeTa aaadlA eplaba if tta WenM 
hmi fttodad hy ftoad aad TMdoa. 
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Meduudoil IteglMwiat 

af BmiI riNM fa ta 


•oad ikWnM of ria« wodi 

r Yu ima p lp o aoi tl oao hmvm hmm 
aMr Sholr olwpo and p«mlt tiw mi> 
paaakm of vaAtr wnhoat do Ulwa t but after tho 
flfak axpaaabm tboaa batom foot ao Uablo to 
ftawa fiaotara aa tba otdhiaiy plpoa* 

PvUas A a a b ito Tha naMfaatam u( a load* 
las papor pulteir Is advoK ala* tlia muJ • of a 
luaont anamoorliw toot aaulo thno dlfforont 
puBvo paiw oaot-lrofl and wood At S per 
aani boH tliikpaco wUoh wao ao o on iad to bo the 
a o jn wa l o o adi t lo w It wao found that tbo paper 
pvBop had S A thnoa the tnmomitUap oapao ty of 
tb* Iron one Tbo advantaao foS off at a oator 
belt iUpa» ao adpM be antlalpatid la tlMoo troU 
tba wo^ pallajr i h owa d up lUsi^ batter than the 


Fof f erm to d Tbpo CaMrel fbr MacUnenfi^ ro- 
ooHt writer ta AeteHoan MaoWaW witli the ouo 
I of two eoob dio or oa blto of appa r a t oo oa the 
player plane and the m on oty pe befiM him makeo 
the eunpHtlon that thla prin^le la dooorrtna of 
an effort to extend It mere sofmaDy Into maohln 
ory ptmetlee He tttaka that antomatlo hthos of 
an dooeriptloiui a partteulaibr pranlolaE fleld for 
the lanovatioii and polaili out that the or tUoagy 
at Inua thinre to apt the ^Iflrtiot limit to what 
the tape oan enwetmiti thi mo rhino to do 
The note fte rette a of Kepo need for p ow ni trana- 
ariorhm le held to a mlnlmtim whan the dheavot 
evor whMi the Hne runo have a pulley damete 
al to at leant 4» tlmoe the dtomoter of Ur 
rope for ap ooda of 4Me ntnnlna foot per minute 
or of t7 Hwoa the rope dSameter for opeodo aroand 
feet. A tl dnuToe anplad V abai^ proove la 
roeeiamondwl aa the bmt ecanpromlat be t w e e n a 
How gnwvi^ wUah rooulte la eUppape and or 
eoaolve wear and a very otcep a r oeve whleh ar pa 
the rape too woB aad cm this aoaouat uooa addl I 
ttoaal power tem uM of tbo tondenoy for the rope' 
to itleh I 

Valve Ovtadhiff on any mrt of Interaal eomhua- { 
tlon eajclne would be nbbed of Ite terrora fay aon 
and adaptailcM to aeneral uae of a ar ndlna outfit 
now made ametly If not attopetber for uae with 
the popular amaH automobile A ep mile flte In o 
hcfo im each valve tappet and tboor are all 
neotod w th a v nate memUna handla Iho 
operator worka tUa handle baok and forth la a 
horteofttal plane and the mothm lo eommunteated 
to the vahre tappeta aa a rotary one Whm one 
valve la dnlahad before the olhera It la r r ai wv o d 
anttrely aad the maeUae pooe oa with tha roma n 
m oava. 

Lumber WdMe for JM. Hoff fuel eouatetinu 

of eawdait. ahavlBca prouiid-up edtrttute elabe 
aad trlaaniape. ete la widely ueod throuahwt tbo 
northweatem lumbir Mda faul cmly aa an bad 
dental and the dlapoeat of thla material b aaaaQy 
a eharce acafaiat the mfl A eeatral heatlnic 
pbtit haa aow been ere ete d la Taeousa dedened 
pppOTtedr for the burafaMr of thte fuel and with m> 
piwvlaloB for handlhut any ether The ultimate 
aapaelty wifi be taken eare ef hr four vertloal 
water tube holUre of tSM aqiiare feet eaeh The 
fuel arrivea on baruea and b bamBed by a S-t*m 
einmahaa huebet and a ayteem f aouvayora hull 
detalb of au intermatnc toa t a B a tfam appear In 
PWwer dua Nonremher IStb 
Fewdated Coal P iepartuE M eehh u a art Bcrthlii« 
MW hut one raemUly put out b pwto »tJ»r 
noval In the manner bi which It eocntdiM bnpw 
pvleerbatkm with air aaparatten T^ bnlwl^ 
material b dbolmrued fay eanlrifUpal foroe dire tly 
Into n brge atpumthis oharaber An aabauat fon 
In the dtadmme dnat badins 

olmmher dmwa air at alow vateeMy throuah th a 
rimnber rwnovfaur the flue coal and allow as 
the overriM to reCura to the madilne for furt^ 
pttIvcrbatUm Adjwrtnwnt aa deelr^ ta ^ ^ 
by virtue of the foot that tha air vtloolty throuyh 
the ohamber datermluae tha Hne of dnonooa fae- 
tcvaen tho dtelvered produat end that wh eh «oea ] 
hueh to tha h a mm a w . 

■dboua ffnew ■omevor Winter brinm bneh 
the old prdbbm of anew ewmmml and at a tom 
cm Snow Smaoval In Cttba beU In ^ Eim 
naarinu Boeletba Bulldhm H waa poi n ted out that 
Kdtaen tnnmd bta nttentloo to tMo que^ « 
yeare teNh At thnt tbae he hum a ble trwh 
enrrylaff n ateam enalae and eaomroaaor h a 
MtaMw foot aa a heraa aeoU walk satharad tha 
now UP in fount pUMNd It l^tlm 
aad bft It IB He wuhe In 

of be teMne up but unoAenfo tha romn of the 
nr Whtb aoaeaea attended bb teforta. the 
mdarteUnp waa dropped In fovur of cdher lavea 
SSSilrMtaon enn not leenU the boiuepowi^ 
of the oapbw or tho nbo of tho 
Iw ttevaa thnl a b»«m o ynuiM ai nr wuuU have «lva« 


Off Caabn on Marine T ncblnae. I n the t«M 

lUiailiTr-i F«a«ut Ik* ofl tkr^ » «»»«* 
rTTiimtalntf wlttitm the wmp buik hna eertein 
By for n better ma^ 
tanh* 


dtel^ dbBdvu 

in to piuvMe » 


eho^'lM uunatcatfad Hhe n be 
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Ib§ RelmShaving Stick 


There^s mo comparwm---^ 
In hoi water or cM; 

In hard water or soft, 

rj'^l thid luzunooff nouk 
A lather diat means an eaqr 
shave — there's nothing hke 
Colgate’s Shaving Stick* and 
in ^ Handy Gnp ’ diem's 
nothing hke it fc« Convo- 
nience and Economy 

Colgate’s Shaving Stick not 
only produces the most sooth 
mg lather lor the average man 
but itualmk moreeconoroi 
cal than creazn* 

Aa vre make all three we can 
give you this impartial advice* 

OOLQAnicCO 

Dhte 49 

199 Fiiboa St , New York 


nbawtef Hmt^Orp . 
abiMIcb^ CW hali a Sl Ua l mSote arnfAw 
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bpdbCSDk-h itSCfo d pm M toAtkk 
CHp Ikmjjm mm 10* mm mek AdU 
gmhmp, Tmmmm3304mimlmmCm§att 
SMvSict dmbilfo MoaiarpMWM 
prf Ami • tela o^attMw «fCfo aamt pf«w 



-SCRIBNER BOOKS- 


My Brodier Theodore Roosevelt 

By CORINNE ROOSEVELT ROBINSON 

i4ii tnfomafe yicfurt of Am cf itdfoo i boyhood yo lA and manhood 


u nothing yet 
Rob- 


“It makes Theodore Roosevelt live before me 

printed can or ever will 1 marvel at the skill with which Mrs Kob* 
iDson has passed through all the history made in that crowded life 
without ever forgetting it or failing to use it as a background and yet 
never for a moment allowing it to distract attention from the man 
himself* whom she has painted and described with the vividness that 
only die deepest love and closest knowledge could give It is beau 
tifuflydone —Senator Lodge tUmMUmtod ssoo 

The Americanizatioii of Edward Bok 

Th» autobiography of a E>utch boy fifty yean after winner of 
the Pulitzer price for American biotophy is now available in a 
$3 00 edition It has pasted through 17 Mitiona m three countnea— 
the United States England and the Netherlanda Lord Northcliffe 
has termed it the best biography of our time iUmtirmi^d $3 00 

The New Worid of Islam 

By LOTHROP STODDARD 

The author of The Rising Tide of Color which attracted wide 

attention here reviews the steadily 
increasing ferment throughout 
the Mohammedan world— a con 
dition of sharp portent for the 
white races* confronted by the in 
tense dynamic force of the Islamic 
fiiith and peoples 
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Notes and Queries 


n« H$$m m4 Q a srtw ■rtawa it ttMlmtMHti 
/m> Iks ImsM 4/ ear rtsdM idU Mrs ki/Srw 

MiliM Ml MldMii fs w ssa s Is du ssaas af Ifca 




*sr ^a A im nd ia. U s M ms rtq 0 n u 9 p nh n n d rs. 
M S Wk M* M urakw Ai • Ukrarff mmnat k« wut^ 
lakMb fa M saw l lia wUk kTMM wtd Qnaritt 
p r« p *f iMtelsMt « "SarwiM ft irssw wktA 
m sUf *1 iMsrfv aV sasit la mhvIv sM mm af 
waaa /bMar ai a wkasa sfWrfM kaaa aa| l #fewl voa- 
alls ao4 awnl ta ka flaalralaii la Ifca aava asaat 
af lUt 9arMM Carrtm midmUm tn rwqumt d 
la «rlla IMr laaa l n M la aS aaaas making tkt 
aatlafl af Ika Ifllar aadnly aaparala /^aia la# 
■arrai f ia il iaii m in ti ng la y a t aa l s aatMHialiiiii 
kaafta ale Tkh mS aresOv / aw h la l i Ike a 


kaaa la ka fa/arraS (a amarCe Tka fnU aaiaa and 
ailrwi ekaaU alaapi ka «MMa Oar yiiB **lf ati 
la C arras a aii l aele* wV ka fMhf waM aa ra> 
«wal dB la rtar e a»« a aeie ar arf ka aial aadt aala 
• aarv fav a/ aka* aaa ka jiHalea U Ika KMHea 


(148T9) W A B aaka At some tl e 
tg tbs Mar paMi wMla leadtaa s Mtaattia aama- 
ifaM 1 SMT 'll tiara a aimikar o< aalaatlM lw4 
tabM s aaastiftir d nkUsBai ana poaad If 1 
raSMaabar aorraatfar mm4 had atretolMa It into 
wba Itoa atUas hang It was aa this aa ta ha 
alweat MUbK and to pravaat Waakdac It wma 
aafsinad |oM 1 toM tUa to tba eloai ka 
was aldtiiilad far vhat tkar thondit an ahanid 
atetotoast WUl itm eorlfr tba abova atatamantT 
or wUI VM. If tt la ntraa tofl um what U the 
gr aa t aat laaith to wblab om p wm d af aCaadazd 
plaltoMi aaa ba straCahail A Plattewa wire has 
ba« draws ao Am aa to ba I vlMMa MMaptlai 
vbM haU fa ati«a« Ught Tba llshl raflaetod 
traoa It aoaU ba aaaa U was net dimva «aHa In 
the Mannar twit ilaiBrfta Nor da wa aapp o aa a 
paawd af H -waa a?ar mda It la noad to tba era 
Slaaaa of talasaagai for tba arana wlrao to loaata 
tba Uaa af anlUsaattaa t b ronab tba aowtar af tba 
TUa win was anada U drawlnc tba p a I 
BUM dliaetir tor tba draw plato till It waa aa thin 
os H wndd bald This flaa wire was toan ^ ad 
wllb rihNv bf atortfeplathur and tba aon ip o wnd 
wira waa than drawn ta tba Uaah of its atrangth 
After tbla tba lUTCr was dtoaohad pM bf nlirk 
asM laaalatf tba ptoctoaM wlta aa wa bava 
fMirlhsd It B aoald atlU anstola aaaaral graliw 

(14880) N L T aakfi tor a rnbber rwt 

prekiitBr A A ariatiaa ad para aimilaattlaad 
rakbto to baashM baa baan wed for jraan as a 
aeadlag far alsel ban and land and hna bean 
faand a toapla aMana ad kaaplag tiwa f om 
oaldMag U aaa ba aaaOr appM witb a bnwh 
and H la aa aaallr rabbad a« It toaoU ba nade 
abaat tba ao n aleto nay of araam 

(14881) A A n Ukd Can yon gltr 

Mg prtoalpal total od toa tovaatlaa od the arab 
widah 1 wad far a paper that 1 aa prepartogT 
A y e ar w h aelid aala a l p ada tamtod In VtoUMa tor 
Skwhard and Nagvriar In ITT* padab npptod 
to a tolaHa to a OwiCrlaadUM bto a ta a Hb Me. 
mOan 11*4 rwbbar tpraa far iron ISli bbrcba 
wto to Bagtond br Omrantry towing Marb >a 
STlIdi bnprawdtoJ K toarfar 1BT4 0Utw 
Itoa ntofor wHb waHr ommI wbato ISSi 
Ant O dWb to world nakwtefc Blapda OUb fl 
la Landiw lITk OyaBata Touring CM 187* 
ayotoa Aral ag wafkatoi a d to Amoriaa to A A 

PtoA un. 





(14882) J H K AAVH 1 would to 
grwtly abttgad if you aaa atord aa doUlb of 
an aa p tob w al p or f o nn a d to togiand A dbamlW 
nMMtii tba anaaoM of tba arparlMaat wblab had 
to to wttb dainnatatlw of tbaory of tba ultlmato 
toMpaMHan od ■ attar and daelarad It a w toy 
bwwB fait that wndor Cba InAnaiiaa of radla- 
Mttvbp add haM negiaadrely baan dagrndod 
llwMAb load, fawn ato to byd opw and tbaa nto 
WtoMfaa kna sad Anally Into totaaglWHtr A. Wo 

MMiMtMNHfe ad ^ toMMMOWJen^S 
Motola as yon daaariba awab Ism In tba aabn lie 
ffnparM Bbd M tobw ptoao wa ana bat boUsM It 
wpaM bnaa bad toga h aa dUn ia ta all tba popml 
W a waH far farthar parttantarA and itorfc tba 
Hm ItaroaHag If traa Mow the olaetroo 
tboenr npoa wblab Ihia atory la baaed aawldan 
the ■l■■t^Bn to ba Cba wUt of tba Malarial of bo 
w Ato area. and that of It all tbtaga oowatat Tba 
todfopoa atoai t ** r ^ H* nkif** 10*0 aloatroaai 
Otbto a^^Mta **«.*^** Msra ta uonoattm to 
tbato atMto u a fak la Oaypan baa 14 ttawa aa 
WMur a* UOW and wraatop baa ttMOO ad tbaaa 
gtgmrn ta Ma atana. Mow tadtaai baa bow 
ggawp to dwa o* paraeiaa wmaa oaaatoa aaiHna 
IlM ara oOwr ari rt aaaaa fbnt tb«a la a fawda. 
ItW fto Ika balW bald to nany eriinOata that 
«bi aarteto liwwle an IfaM ntatod to aaak 
alhto daijlk ta paerihla Chat bytooian la tiia arigl. 
tod miP ant af wUto tba nataaroa waa balltj 
Bid wp« pat britan that any WMi bM MWtoUto I 
Uii too totoptaa lb tkg ■ 

fehTufti TjtIi ut. M»' 

tbai Mda oBto ot todSpn' 
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Economical Equipment 


Fmlj ycm tfo the mbiiABa* 
meat of the Bell Tdcphom Sgritem 
crgMuzcd (or a mpidy of die ap- 
pantu* which it foretaw would be 
leqtnred n the dew ck pment of its 
new mduitiy tcUiphono acrvioe 
TTn ImI^ i Jwp p m gonio ***‘*u p*Ttfs 
n the luziiiy of the nch but m 
AuMnca It u uwd by pracbcally aU 
the people Thu uaivenal scmce 
n due m large mcamre to f orenifif 
a epitoeeruig and Biaimfacture 
Switcbboards wilh imlliow of 
perti other apperatus of budieitef* 
fictepcj and aB neccasanty of coata 
plex and mtn ffa tf 
end wra and a multitude of tedw 
iBcal devicet enable our country to 
lead die world n tdephooe semoeh 
An dus te leidi OBe eq m peaa i t li 


loade m a bctoiy which u recot* 
mzed throuihotit die world aa hav 
mg the lartest production and the 
hi^ieit ttandard* of woffcnuwhto 

mmI j> 4 fcri w w ; y 

ThnhKtory controlled duourfi 
itock owncn h y by die American 
Telephone and Telegraph Gmd* 
pany hat been for forty year* the 
manufactunng department of tbe 
Bell System widi the remit diet 
the atoOGiated conpemes aecur e 
eqmpmeiit of the highat dewdop- 
mciit made of the heit matmah 
produced m accordanoe with die 
requnemcnts of the pubhc, end 
wA thecertanMy of moderate costa, 

Econony m die ElcB Sytaem 
begns wdh the manufacture of 




“ Bell System * 

JtaEejaffl Telephone and TELeORAm Company 
And AasociATCD Companibb 

Otae Om Sjutoei (/pTOoreal l ere fa e and off dfae^wf 

touard B gfto r SgrOM 


Monarch 

junior lathes 

Th*- H,y -fsf Li t t If L Iff hf Built 




S END FOR CATALOCUEr- 
' deNrSanganodengmewithsI 
die advaabiM of a steam engme 
and none of Ms dwct-oouanga an 
eovne budt to endure by conbm- 
Bg tbe cieai bead prmaide toc^ 
enor control wahm 2% tnon do 
load to fol load andanplewPiB^ 
propdy plac^ m obm W 
opemlaa on the or nun. 

lit nSSnn GAS nGIME COMPiMT 

14TMkSt,GM.*Olr r>> 

BESSEMER 

OIL ENGINBS 
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SaBNTIFIC AJCIQUCAlr 




What’s Your Machine Good For? 

Good foe Us luie of woik — but that's merely the ^ 
oueshon. Good for how much daily producthn undn 
tne nt^t manner of operation? G^ for how much 
improvement m the reaxd of the machine operator? 
Read that from a 

•NitieSbk 

COUNTER 


eMitm Cmsnwr iahi 
di tm tkm» H s dual 
MM Tk* gmsU Mmciu 
Mon CMHior Mom it 

Sh«M MMfh filB tUt 
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The Set Beck Revohilioe GMiiter ebofve kc- 
orda iha dUM ot iha Utpr niMhiM wbtf* tlw iwob 
im of ■ ndt kbM an openboa C o o e h one for 
•och NfololioB, Md Mli beefc to botd fro* any fifaiebj 
mnaog knob onet roMid S u pp li ed %nth bom four to k 


rfaoeki a cc ofdwMi to purpoa Pnee wdi (our 
uiUurtraled $IOOO(Ml^eetlo4NeMMt) 

The SraeH Revohilion Gnialer at left f ecoe Ja 
tlw output o( Moalkr maffuntu wham a Aok nrokUMu 
indKMlH an operaiMB Tboaih nuU ibn oooa^ M wry 
durable b nurhaaiun w II iiaod a venr lush rale of 
ipead Bulm a aipac ally ndaptad lo hA miiw 
un^mn ^ U iSnKt if HM backwara Fnoa $2 00 


R^rtfe for Am Vemtkr booklBi cmmUnfwall proilucf rteoritng 
/NirpdMf It • fnm — onef you need tt in dmifthptng madtbm (or 
moMnm leeri^) fnfe heifer pnduom 

The Veeder Mfg. C!o., 

18 SargMOt St Hwdord Gmn. 


SONNEBDRN PRODUCTS) 


ma^AeUaeraSml 

about 

lAPIDOIITH 

■HaMM TRAOC MARK Umhm 

The Liqdd Chemical Dnst** oofer and Wear* 
inrotrfer d (Hd and New Cimcrete Floon 

Continental Can Co Chicago lU writea 
Owur 113 000 aquara fMl of lapMaluad cooci u ta floofu raetWo wear 
dally BQch aa baavy tnicka efte and wo find tbom m o u co llon t cem 
dWon (On above aa tt a fc e H on wa traatad poor 160 000 aque«e iaea at 
Jaraar Cl«y plant) Ot 

Standard Oil (Indiana) Minpeap^ia. Minn , wiitaa 
Uipldollth haa proven very aa ttafcct ofy but we have naed L^ldo 
Utb far tbe paat five yoara co n atantly 

Chalmera Kmttins Co Amsterdam N Y 
I to Taam ) 


Wa an 

claim lor It 


aONWESORW . PRODUCTS 


Gkneodt 


Stormtight 

tba fooleollw mar OMtlaf Ibr .aa 
arwofiitoaawraa* SmalOh 
■eolwtaa ooal of aow roan 


wntea 

that La pu tol ltb la all yon 

Bethlehem SteM Co 
Lebanon Pa wntea 
The applioatlen of LapUkdIth 
at our plant la antlnly aatia 


An year flooffidtittliif orwear 
Ing? Phnb on LapIdoUlh — 
Btandard far ten ypan 

Over 300 000 000 aqaanfatoof 
oonente floon have bean la 
pideliead tbna far 


LS 0 iniEMNUlS 0 IIS,hc. 

Di*tl.SS4KAUe MVTOlg 


SONNEBORN 




iem/hpm$ ff/tm pa4$ ap) 


Sw daafsa ad 
and alnnar AaUa faan haa bean a a l ie as iaefa 
me^toagd^ *mt sreaf flvtiM. Aa a tonll a 



anplaalac aloha of dUtwdac eton. InataflatlaM aC 
^ Mkita have wkMp auiKIpttad daita« the paal 
wean HbaAntins tba mpfa a fa aa eaa In 

la the darfga of Boah a fatten II la 

elm ataned to have the ahar anaa la aeah a poaK 
fkn that dmt aaneot aaally eattle upon theai 
Ittaatinn la aim dvea to the daalae a< vaa tll a t ej 
ftaiai e a la order that they may not be dea^ 
impa. The Unportanae ef dttet>n?oof fletorea la 
appamt whan It la lealtaad Chat tha oetpei of 
a Bahttea laataBatlQn la aa avanae taaaOen 
38 per eaet If act gheeei for a 


tba yaeie eaa^ If ana Rved 
of naah at alaatrle aa i t l ea ea moat f a n aa r a 
did the aeaiybnw plaBt wee the ooty teol eto d 
hy****t pleBt evannhie neriiie the padd few 
yaate a amabar of aeuntry lMeea_alentTfa Hahtlwa 
plaato hove haca darai np a d 


Tbaea pleate have bean 
very widely l e ataBad dertac tbe paat tarn yean 
and have laaehad be y ond the ftoatler aa far aa 
What a h oa r to 

hTomht. to thoea loan w lat ar afahtal 

of ooUats In the modare ala atri aa l 
■natly laenaaad leaaatly A 


la faaU la aay lane alty today 
there la only about on# boao bo ord oetlat per 
a the avemse Today tha middle* 
hcaM In aot p moarl y wired wltboot IB to 80 


There la itlll a t aadene y amon 
faetonra to eea w e a h a ii e d froatad 
ware wUeh la Inmlfl ala aU y diflwalaa Olaie la 
tbe f aae h . aad an the pebHe bmomm aequaJatad 
with tha flaar th iMff fa Habtfay H 


W th the edvent of tbe naod am tungatan lampa 
H haa hiHiein pnaalbla to pred o to aaeurato aril 
fadal dayHiM of mflhriaatly Ugh aflUeary to ha 
praattoabta. Of evufto aaianae hopaa lor the 
day to ooana whaa day! ght quality 
deead dlmetly by the I ght-eourae» but tmtll that 
day arrivM tha leodem eolor^iaatohlBg uiiHa wifi 
do tbe work req el red Mow meawrate avtlOrle] 
noon aeallgfai and aerth akyltgfat are available 
tbrniarh the 4eveloiMii«Bt of gtana eoler-flltors 
Seek unite have been wUely Inatoned when aeao- 
rata eofay^llncrfanlaathin In nauu nr The puUte 
fiada them la atarea where m e rah a n d ie e ean be 
mualned aa to oolor wIthiaiC goleg to a doer or 
wtodow but the laymaa ItUa feaUaaa that Ub- 
arty boada an eiamlned aadar thom that dyara 
them wbaa ^^ng mUlloua at dcMara 


worth of textUaa that the artlat palate 

m that algan an aorlad under thaea aad 
that they are atrving in haadreda of other 


Color la gndaaly eaeUsur leto Ha owa la 
Ugbtlag aa H haa Jong ago la other flaktap bet 
owing to the lack of Ugbtag artieta It lo not 
geawaby oaad la the bato naanar With tha 
advaat of tha gaa>BBed tungatoa hump It la aow 
to obtain aelored light of adaaeato fataa- 
altlto however the huep oolorijigs wheh were 
aettafaotory far the vsceuai kiap da net with* 
ataad the heat of the gaa*S1led bafa Only re* 
eanUy have anperfloJal aekrlnge been developed 
for thie purpoee tha r e far a verlooi e dto rad leaitla 
have ham devlead am aaaoiirlai. Ooleeed uIub 
aad aapa aJao eol or ad g ehi tin ee era bow 
used la ehow wlndowa to dbtein aela r ad 
la the Inner amvlai^pletura tbaatera ape^ 
^ eAate of eolorad Ught are to ha aaan 
Kwah aaa be daua by tbe Ughtlv artito who 




A tbaatar fee the 

eamm emler If Otaadaahta by _ 

_ laaiead of ordiiiary Bght OonvenMy 
wana tint aaab aa that of tha aawdla Ibueu m a b aa 
rfal aaeapt la very hot 
wealhar II la begfmdng to dawa upon man of 
that Bglit la aa auywmha medtam of gnat 
daUtr It aaa preduM a eartata amod la a 
wUeh aam he aberad taatanlly by awhahaa. 
TWa mllmUfto la e vldanee d la 
ndtoarmato tfaa ater i 
ottor plaaaa by tbe 


:ss 


It la latonatfag to nato 1M In wfay of fan 
Bbento algBa of CIm grent wblto wnyg toe faston 
of low wetto paa nre mpMlp being l eg l ita rt by 



Thfali mtontothnilfatoto 

galatog to pveetlaa evm to ndvortodtot Mebeb- 
lar ladleaitian ef toe wtoaniag fatoamt to BshlWg 
In nvnflbhie tbna ttto af fafatbm 
TbgUI naaally town MBtahiid *t 

‘ laeMaatal refta lata to flgh Tofay |im 





wy see wmawr eg Bewanegg mp m awm* 
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I Ibq of geqyar nad 
ittM inoq nra eonMi 
toy nwtar to 
I tbMb yato 



at W 


LtoMfy&wCsd 


glaMmavi tbe 

Dr THSSbBerglangeto M tobm 

of an bayortaat new p ie aim deyfaed by btaa and 
ntea by Monna of vMfa n la gaaalMa to 
I gaa ed erode odr aoefefaleg toeg* oor*’ 
of nmhnlt (eg,. Meglniai MtoiaumI 
to eamplofaly Into llsbl eOa wtHlito tbe 
fnnmllnn of eehe 

It of tola 1 

ofli Into Ught edla auab aa 1 
hae baaa eo nal dt r e d ow 
pnbtama pnaaaiad to pa 
tbe preaato tlam la tbfa i 


ibat wham the ande oUn an baetad nt a Ugh tamH 
pafBtort nadir huraaead pranaore tbe baavy ofla 
bnak up Into Ught eda tUa natiaa bring nmoto* 
pamlad by tbe famsUom of eobe aad ganaapt by 
droaavtoatn. One of tbe beet baowa of tbe erea k 
lag pruMmai la tbnt fanautotad by Barton ThU 
la aeltohla howav ar only far wadluni baavy rilt 
awaalBlly far gaa all riaae la tha aaee af very 
benvy olto ead of thoea rlA ta aapbalt than arm 
at gaa aad eehe and aba bemum 
OT 90W9 IWBM ntCIPBBMi pBfB 


proeeae la mot gppMaabb to tboea alb wbleb i 
tola larga a mo e at a af aapbaM. thnarb thaae eom 
riltato a large pert oi the werid a o atg nt 
Tbe fuagwUon of aoke darlag the ereak Ing prae" 
eea b dae to tba aeiMumtldm oat of hydrogta nad 
at geaaa rbb la b yd ra ga n dertag tbe ptoaeai af 
heartng Ooneaqaently amay attenwte have bam 
made during tbe bto faw yenta to Biargoma tob 
dUBeehy by tbe lattoduotloa of bydtogea and 


M a pp roprinta far tbb parpoae 
It wae found laa ira a t laabb to tmka oee of eatab 
yeen for tbe hydmIlcMi of fatpera trade adL It wna 
naeunary to davba a apasial gaathed ef aaoom 
plbhl^ tUe r aae t lo ii . 

la liU eaeh a aMtbad wae devlaed to tha bto 
oratory af Dr Berglei a met h od that b for pv» 
ventlAg the Impoveriahmeat of the rib la bydre* 
gen daring the rreeklag p ru eam Thb b aeaoae- 
pUtoed by perduvnlag tba er e e hlag la tbe prea- 
aoee of bydragen nader a high dagtoe of pnaann 
WMh m aodbbatly Ugh 


w t fhoa t the pu 


beta fauad mppllaiibb to the moot varloae Idade of 
oUa. oU raaldwae and even to eoal It la thb pHa 
npoa wUrii to haaad tba eonaHralal toalK 
nlaal prooaaa heowa aa tba Bergla proaaaa Thto 
proeem ean abo be adapted to mmU prodaote aa 
fanvwa eoal or Ngafto g anar ato r tar The baa of 
matertal tbraogb tha fanggtt on af nae b trifling 
mareovir by aultabb agenttoat In the duntfam 
of the l ega tin g gr ee t ar or amaBar amennita aa de- 
aM of b en al n a and pe tn to m i atop be riilalaai 
of thb adartoWttty of tha pnnn. the 


ef the 


erado aU ean be brekaa np «t . 
m a dlam pvodneta, goa f i nl l eg to tba i 
amrhal at any given tbae 
Dr BergfaagoniriUliuther Hh rialea thnl bp 
the me of thto mme method of opermtlem the 
hydntkm and Uemttotfon af adaerni eoal to 
Ba ri hatat la diil piuvad that eoal to 



flnab a i 

ami fa the enfamar lA IMI ^ 
nppibd for an Auggri Mb 2 oS ] 






if 


naxmiFic avsbican 


AihiiirMiimniiti 

uhwhvm ciwTWuwiiwnt* 


Mk w wihi« > w iM KotM 


Oterktoi 




Ilia "It “rW^Qll i M ' 


SUBttTAtiTlAL nuoii^ftetunng ooipo- 
rsirn v^abi eftp«l)il« matt to artabOali 
bnMh and manm uXwmm $900 to 
$900$ moMiaty Will aOov axponsca to 


$900$ moMtaty Will aHov axponsaa to 
BilttBiora aa axplainad Addraaa, Sao- 
rataiy> 94Z St. Paul Plaaa, Baltim o re, Md 
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Cn m uf m KH fMOnuMi ta Puto^-Tlw PkHs 
P^ y*y” Bi« to^ down. 8i»ll»r 

ttt l U a a l ii iM to llBiwrr an thrhinc^ bat riMiaw 
dfaMt ta ite MHlMW oC tkt OU «lMMlu 

M fci Mi tor Oo tt wfc T kam an not for 
fatowft of tboto wte And tho ramtetka toll 
to» im^ to Uk ttor m flostod evw tto flmn 
to aaldt oultor* aiitotolltor wjtb tto oowto. 

Tto Atoatotora ttodar to pa l ft » r aovonuMct 
ortor tto f«rai Adumbra. tto nont toautmtl 
nmpto of old HoerWi aroUtortm !■ to to 
ttonmcWy rwtond. 

A rwMMort WofVo ralr^-Parla ptoiu to 
b««uo nail ■ fair hi a t an aor y tolldlBa with a 
« toary tom It hi to to a pmoMBt nhlbtuoti 
of tto whoto «orld*i ladoatrlaa and thalr pradmis 
tttnatot Fto i aai aa Mtomaoa. Bwiator PanroM 
la putUaa a ataa* and motion plotora oatAt la 
hla Waaklnaton apartmanta. Ha win alTa two 
abowa a worii tor tnvltad eMatai tto flrat win to 
Oaorsa Aril«a la ^DlaraaU ** 

» — to iaa aa ISawd WUIa TravaHaa-Tto G«r- 
ifUM railway aAnlnUtraUoa poipoaaa to liwtaU 
to U n im ofltoaa 00 tralBa» laatoUne foUUna tablm 
aud iipa w rit arai f or tto aaa of travalias man of 
aAdn. 

Callaeo HMli lanilac Pawan— Wtot U tto 
avaraea tnwow a of tto oollaca aradaata tan raara 
afiar taartac aollaaar Aa hidloatd to tha Ineama 
ton toporta of tto Itit tlaaa of tto Unlvmlto 
of Ohkapo It la $S.7iti tto lowaat ineoaaa waa 


TODAY. 


M Wedi* OtttIfaM of nhlwr* 
II. Dip toto tu Em to for 
t pottp oam h o m o. Tfam mqr 

mvokNO^ 



Taa ttoiarta fram Ja»aa^-Za ttlS Japan amt 
to Amartoa f0.9H teoa of toat la ItSI. 30.000 
tooai aad In IMS dnppad to tS.OOO tona India 
and Java Uadi toaa aaam laraalr to hava •op- { 
pteatad Japan*a on tto Amarlaaa markat and 
Ittl la aspaetad to di o tl oaa a fnrtiior daeraaae of 
fton M to 40 pw can*. 

loato Itopadaaa la Oar Nav 7 .->No, It In not 
a dafaet In oooatraethm Each torpedo* earrlm 
aa foal two ealloaa of flrat-crada aleotol. and It! 
waa fooad that ni a wih a ra of tha eraw ware I 
raUavlaic tham of thla **loail.** OlAeara ham ito- 
aldad that battor eara amafe to topt of tto her 
to tto oallar 

Park mm m nraat” rtt|r.-‘WtUi aothhur 
worthr tto namo of vitamatSe trafle raniJaUoa 
Paria aUowa bar toaloato aad aara to raoa wlhDy 
ahoat* Bttartr larardlaaa of padamlana. la* 1040 
tto anmtoip of aeoManta waa 00 t7f aa avaraga 
of lOfi a dap Parii avtdaatip baa ao aqulvataat 
for tto tom. **0afatp drat.** 

A Naw Vm tmr tto PirtlMi Oiator.^>nM flrw> 
Imm aootor nuqr oftan to naid to advaataga whan 
■itttitf braad ktonsa or doorh to tim Sponge 
laqntMi aa ovaa tampgr at aia of M to 7S dvgraea 
r. gad dooidi fram M to M dagiaas. Uaa tto 
aootor tor thla puipoaa tn vary hot or vary mid 
wort^^ ditormlnlar Ita tompavatara with a tbar- 

Oar Potalga-Prada PorvaTalty.--Aa AaMrican 
foand la a Java atora many Amarlaaa oannad 
gooda. and waa taM theaa wart w^ Htod tot 
ttot It waa baprohoUa that Umt woaM eontinae 
to atook tton after Soropoan trade rostea baparoe 
noraal. alaaa tto oannrra rrfwad to pot the 
prodocfta la tha wnanar-olaa, Oter caaa that tJi« 
Javaaaaa damand. 

AfbwrleM gpla nla e Jadt.>-Tlia (Maura Ifn- 
aanm. BmiUi Krnaingtoa haa fuat aenalrnd tfir 
only kaoara apo ah aa n of tto original Arkwright 
■ptnnhig Jaak. whiah haa bean in tto Swnla ftun- 
Oy ftf IM yagra. It haa 48 aptmllaa. and la 
woc kt d by hand with a l-tont woo de n flywheel 
Arkwright, after attempUng parpatoal motion 
aomplBted In 1788 a mgnMng for aphinlag eotton 
thread. 

Man aa P law If amaa. —In war>rtddm Mexlee. 
and partioalarly la tho Itete of Xoraloa. horMe 
are aearea. Tto Oovornmant haa raeantly dla- 
poaaaaaad tto tw aatg ktwo hmdtorda who practlrany 
owned the wtola Btata. and haa apporUoiMd thr 
land In aoMdl traati to la b o r a r a. Xt la a a o mou 
algfat to mm wmm hanmaaad to plowa. aad ttoir 
attorta to taaraaan tto ni odaa U v Uy of tUa fertile 
raglea arw aald to to niaeHag wKh daaa ir a rt 


Oldest Man 

psrt A iikull, two moUf 
terth and a thigh bonel Piecpc 
together they made— what? Oo 9 
the moat perplexing mysteriee m 
the study of human history. 

Were these ihe remains of 
jf an ape-like man who lived 

500,000 years ago^ 
Snentists believe that they were; 
they call him the “Dawn Man,** 
and out of the record embedded 
m the rocks they have recon- 
stmeted the conditions of his life. 
Mow he killed his food and tore 
the raw flesh from Utm bones, how be married and fought and died! How bltle 
by little he clawed and clubbed his way up to mastery over the beasts. It la a 
fascinating, grippmg story, but it is only one of a thousand stones that stir your 
blood in this greatest book of modem times. 

Imagine a book that begins 10,000,000 or 100,000,000 years ago, imagine 
bemg carried down through the ages from one dramatic scene to another — as 
if you sat in a motion picture theatre and saw the whole drama of the human 
race displayed on the srreeti before you— imagine the thnll of such an experience 
and you have some conception of 

H. a WELLS* 

"Outline of History** 

Now Offered You At One*Tliird tho Originel Price 

A hlRorjr Uuit goe» bw^ 100.000.000 ye ar, tho wace. maii^a 
rode beginaJii^i 500.000 yean ago— >lliat follow. Iihw down 
Ahrongh the prdil.torlc age. to the Babylon of Ncbneliadne» 
the Atben. of Perfele., the Egypt of Caeomrtra, the Ada of 
C enghi a Klmig the France of Napoleoiiv the England Glad* 
atone, the America of todbiy, thnnigh the Great War and on 
into the future United Slates of the World— that givea ALL 
history aa one story — thea is Wells*. 

“The man wj» 6nii^ tUs vplums wiU free In you own home for • week, da nst 
be sn^e^ied^ man, bowevw mmh, j,y ,hig ^ 


■ — ' ' ^ — T" ^ FWwgfd Otes la Bamtesr^-^to now j 

anJi Unila^ ^BVdsrlr fagtesl toaUteSs of AsMSlia pggfogted Ite pinno 
MpCT wWEBm f fpria in * ounfor gam toM hi Now York. With Ito oo- 

iHto l iO M i K l^aigNsttoiStewya ep umth m of tto Mutioaiil JtoMareh Ooonofl tto 

Ikl Twrrmfra fr^ lautltiite toegg to p i w gi oto tto gateae* of ttmo* 

iss^^gt'ss; t'Z££‘SSi 
Twv«wto«». .rr iistiv^sss^'sriesz’z 

atoa3Nr»s8lllM84nBtoS8*tMta 80 - satteasl orgg nb wt km an pgrgB tn tatanotod tn tto 
BMB woW sW gpt. HoMteatotom wH to to Wgahliigtow. and 

t JWW^OgiSSPigyiy-ygjffig btaiwkw win b# ■labMihid ta an hapertsiit 


Ba»99UDS i«U tor Kvw York ttotooMitp te opoaM with 
tto Dhptetea df Ogtoitol Oowa w r n aad PoMttea 
Wtos Tarto wklab wli tmta ite wtolli la ttaa tem wan and 
stek to Arntoe aa tovtoaAto igadi la o tlim tto 
Si tS'SSS 9toMto aai tto toatows auw. TMi wli pat 
sS As ssrrtM mt oar wstor aator pri ogg ttoi 
aC kMltotoB to iBto O se8 s n Aoto af wfctok oar yn|toW aaai-| 
B hLlhi mraiir IsdyWs ywa k^aaalM ti aa M toii. 


toe togdlMag Mid gaWhito af ' 

§a rubSSBM.'T;^ 

* ^W(£SS' 


«e A* da a 


*The man who finiahea this volume will 
be an educated man, however romh, bow* 
over Utile be knew when he started.** — 
Baltimore Emenirng Sun, 

There you have it in a oentenoe- the rea> 
ton why 250.000 mm ami women have paid 
110.50 for Wells' Outline and felt fhy were 
Betlina it idigga The Oatllne is more than 
g hUtoty — it U an edttootiofi — the orderly 
knoMndie of human p»8ress which men 
go to c^lege four yews to get--^uid often 
come away without 

Volnntsrily Wttla has slashed hts royalties 
859h and entered into a contract with the 
Revicw or Revixws by wfaioh one edltioD of 
the OntUne can he offered to Americana— 
to you— at a fraeUoo of the former price. 

Tkude of h— the origmal plates and inos- 
tntions; but revised ^ Wdla himsdf and 
printed in one handy vehune Instead of two. 

This weans we must get (jnentity priors 
on iwinring and paper, but It means, most 
unportanf of alL that we 

Miiflt Kao w How Man J to Print 

Shan the editioB be SOjOOO? Or 1<XM)007 
Or 500,000? We must know now 
I As tbs New Repubtte tndy says ^Tha 
OuHUto to toe w estn for paMtoAers' 
sapbrfgrfSM* ^tbottt su^attvea, tbero' 
two, let na say vary eamesUy If yon want 
the ep pe HOttU y of exaaUaiag WeDr OotUae 

SffflNtdlMkmC*., UMaftoST/ 


lay this page down un^ you have nude 
your reservation by clipping the ooapon./ 

AW Tk RavitwrilUiie^ / 

rwwtotontototoidrfltotenda^* / 


Whnw WcJb* story leaves of, , ' 
tto Review of Renews tAes up ^ “Sif*** 
tto record of human achieve-/ . 

menu Hb is tto bbtory of/ gJfJUV* 
tto put, tto Review of Re-. y***.?^ 
views reoortb and inter, cJTLrig 
preu for you the story ^ ^ 

of today U la fitting / ■«** nw ea op. 

that the two should / toweaU ehsrgaa 
to joined together, . ^ 

and only by join OotOae of Hbtery to 
ing thra ego we ^ **** latoti rsvlMd sdU 

raake tto re- r ^ •* s p eem prim 
maikable of / 8f Jam Also enter oqr 
for detailed . te tto Kavmw 

on the tor oneTknpMr, 

coupon ^ » *te Ptonisr prtee— 84, 
hdow. / * m aoo In I 

' dan and 81 a month ttonafter 
/ tor 7 meniba. er I wU lehim tto 
/ WsOi* XUatoiy witbln a week and 
/ Bead goa »e for the flnt e^pg of the 
^ BMaashn dcUvnrd and ommcI thfa 
order. (Pbr the more faixnrloaa bather 
' htodtaur, add S nwre pagaanta.} 

/ “"I" # 

ADDRIH 

^ OCOUFATIOH . . 

Jfr fSM WM* Wfca erwen eeaw msIP 99 90 


80 


dcxEMTino 





Keep the Man Gk)ing Who 
Keeps Industry Gk>ing 

C What oil I ndw mod)lno,hMbh M lo iho worker 
Jm dB ckn cy of boA !■ t wen riil » lood bun now 
CAnovcfifiof2)^y>tn of praductiviqf would be 
oddtd 10 dte bfe of every MMduol who rmWtfte 
Mof 17 tfdwM were no f^oil coon of tbbcfculom. 

Iw economic Iom io Aneneft due to tobcmitotw tt 
more d»n |500 0#0 000 onnuelly 
Chit your mpontfelbly lo cocnbot Out humen end 
teonomfe wum. 

C Do It w ih Chr lonot Stole 


Christmas 


ysisr 

SeaMnptit^ittmas 

Tko Notkmol State and IjocoI rubomiloolt 
Atoodatlooo of the Unltod Staeae 


Mail 



OE A R.S 

AU 



uAMWATCHwatt mi^T^ 

Aflaa toaao odl «o mhn tad ra r 
te n rteto olwoyt fa Oeaioiul oc yeoooo 
■ton la tou tooto f tt yoowti ai 

HtANiT nsTimi 


MnrtoMto 
im itoniatoi 


U N I S O L 

(Eoa U d Pto.Ofr) 

Do Ir b owing down ood ito ptoptr om nl UNlflOL 
mduolly removM boUtr teolt prtvw to orolo fomw* 
t n sU po o d piwwonto eontio n ood p li ■ oad 
iwmuvw croon Cr in Moon boilon 

POmpMM on rifiMrf iftMV hnfc gwmrmntm 

UHISOLMPO CO Jmr Clir N J 

Ice Making and Rafrigeriting 
MacMnaiy ^ 
Corliss a Poppst Valve Enginss 

BHOiaiu Mill wpon raitwsi 
THE VILTn MPO. CO 
MPCMMTdtowt JWfcttiifcst Wh. 


aTdimfivFlaitotbiidiiDtf ond det the dear tones and 
' — ^ iUn ildbnM -flin »«•»*< < 


BRUSHES 

SikWPfWkl rf of IknOiL 

janMLWWTiic-ii.*a*mco4ottoMi.«A 

■nOOMlMknnlwVvlUVMnMtttilaaMlhMNMI 



'pWO Boatoe hotola that baire eoetribeied droatly 
to fbe tradiuoiMl dlattaetioa of tho Baili Bay 


TW LENOX 


twB^UNSWICK 


( Cm Afcoa d frpm 
of vioaaaor 


I do) 


torn aboOto MW a 
ead babmoos^ ^ 


variOBO ptooM «f appafotoa dmrM hr 
viHgatotw (Mimt Jolra Vattbw 
fbosto Coont do Tiimgllii M onidBt _ . ^ 

I Itiw oloD ditotiaiM iboAoaotwhM aftfaf WIU 

to OtoohM aad now ot Br Bart^a wo bavo 

Br Abnte ftMnw bosud wMi oiipotiHr lealo^ 
lato tbo pmMTo of tho ba no B win Wo bavt 
otorond d wrint for totolBr uatoi 
aoUoo on ibo psut of tbo aoh i at t . Wo brnro 
ordtnsiTy olootrioal and pavwbobakBl Oppa 
MrilBblt for BoMiwI tobnotorr week. Wo bote a 
dtotapbont to whl^ wo bavo attatbof aa aaaplh 
friav apparotMi to that a uBa da wblab oaovr 
liae a alinioo or hi a haoBtod beiat aaar bo ro* 
ond mogniaad Wo faowo roll 
br BMaaa of whUh wo 


M Oov aoaoBtot for 

n I HIM • dhalr wMte 
‘ ' flnt m dl-d 


bp lie W Wltotslp BmKh. Wo bovo VBrtooi to- 
BiliMQa arrooBB whlob ara «dd to plow wKh In- 
groand brittaiitp In tho pmeoeo of an addod an 
■err or an BOtral bodp Wo boro B doUewU 
ilottiliwil appaimtat dtalaiiod to taat tbo vital f»> 
dloHsii froB tho Hntcv-tlpto Wo boro aa aM 
toMlIp aeatnHod appafotaa wbMi win aft onot 
iBdloBto aap added or MtTWtttd olootrio oaorgy 
oMhor hi tho madhoBt body or la tho body of aap 
ladtrUitol nambtr of tho tholto Wo abo havo ooa- 
■tfWitod aa s l it ti l o a l dovloo which wfll «aH aa 
balHblB a oBad whoa any body app t oaa b n H. ao 
tb^ If BO rfcrw ni body la la tbo Im a w sdla ta praip 
baity of tho apparataa aad H tsalto Its 


that I 

ftlB body la appraaohtaji it 
It la aw b^ that wa aiay bo taahlad the 
ssmlng wfaitar to vadtrtabo to 
tho bnnaa aara by amaa of 


la wotyblna and photortaphlnc tho body at tha 
nomtiif of dtoth and fai iw a o r diB B mdiatlana 
anttlad by Uvlar aad potilbly by dead bodlaa If 


auAi w i aoBt la widltlan t T bmo that wo 
fllae bo^aaiM to oonatiwt and toot out tho oW^ 
orato apparmtwa doHasd by Pni Matin and Saat 
bor* van KMst of RoOand aad aloo to dupHoata 
Br OraaowaM a Inaoalfwt appavntua. 

It la aw ballof that amah awy bo aafaiod by at- 
tompto to da p hoa fs by arttflola] aMiuia oartala 
ipliltitalo aad pMrnhlml 
iiaantr to 



pbyaitod or oh 

All amraaoo la aottnoo la aaula hf dovoftadlar tho 
vakaowa Into tbo kaowa aad ahowlar Utohr pea- 
dMo wm naotloaa It la tho aaoM bora la at- 
tmpthis to dopHoato ototaln Ptoohio lAoBrnnona 
wo awy at hast dWoovor samo waofbl aaaloartw 
wblab any iroldo farthor InvatUaatlaB A anas- 
bto of cxitrlaioato alMur thte ttao aro maw or 
loao dtAnftoly fonBolatod aad win prsoBawMl bo 
mado ao oppmiBally arioso Of tboaa tt la 
bapo wA In ofdor to apoak bora Oao andori m w i t 
I moat Montlea la aomo dotall* howavtr btoaBoa tt 
baa artuaBy barn parftartoad. It thowld of 
ba ropaatod many tlatoa by away othor fan 
tor* BrvrrthclMa tha lor ulta ohtalaad la « 
porfonaaBot ara ■ og a l o atl y ooriima aad tt 
provokias to isaa r vs M at wag nt . 

Wa all know of tha old HfUar aaiwg^ la w bl ab 
lour p« 4 wina Uft a tflh Boatod la a ohair br 
Malna tholr flaptra aadar tkn 
of tbo aoatad panoa Al fvar 
llfttar bawd forward aavond tim sa, la 
labaUar aad whaHnr daaply twat b ar Tbt poraaa 
gaatod la tbo tbalr alao tadtolti and osMat at tbo 
gaato timo On tho Aftti gooat (aay) aH flvo poib 
anna bold tbalr bfwatb tlw lbi«am af tho Mr 
Vflora aro rapidly tnoartad aadar tha amo aad 
Iwto of tho toatad gdh j agt, tad tho Ift la aaidab 
li la a fast wblab praottci^ otiryatog wffl at t ast, 
that. BAdar thom girtoawtaaoag tbo poraoB UfM 
NtOM to iooa wMab t A baavy man whom tt la 
Mud tapomibla to Ufl at ftvwt wOl be Hflad with 
apparistt mm «poa tho ttftavo fan Aarora. aflor 
tha brsBttriiir and boadtey a y ato l aaa havo boon 
Idkoa rttoft la tho oghjoidlvo faaproirioa of tho 
Mton Tho OBiottoa of ooBiBO la la thara 
any bwa of walsht, or la this 


Atthwab tbli taot boa baoa triad by aaay thaw 
of pofoona tt to evrioBa that no ono o*or 
oaoiao to hav* thoa^ W potUiur tho awMar lo 
thft taot by tryinr It upon raglMriBS aaalao 


,, la ovtdaiwr Tbla toot wo t m i ar toB k Oa tho 
aftomooa of July SB IBtl wo triad Mo mtm^ 
tmmt a anmbor of thara vpoa tho p totfa rai of 
ow of tho krse agtf igglgtorhir soalm of NM- 
poond aapaotty TMo aoak had boaa owwMy 
adjoalrd with tto gro ato a t owottkado nr oar toat* 
aad Ita aoniraoy wao t ha t b ad oft bofot* aad aftgr 


wont Mr 

of oar labce a togy Ifr Barihr 1 

iwot Mr Aktrt Tagnaar of tha Takda I 
fBhpanyi and mvmif Tho auhjogft HIM 
MM Bay KaeaitokBd Tbo nadar of tho woMtoi 
;rawrdgd darlay tho variow Wta was Mr W ^ t 
Mahaboa aa onyteoar of tho aanlto oaomy 
A thaftr waa pbwod la th* oontar of tho attyh . 
lay plalftiM Bpoa thta tho o aU ae t to bB «M 




yvaac bMfc «* tooMPi MI* 

to aadoaddaalk ratoWa* i 

lur lala aad $km laai af waffbl i ^ ^ 
■anrad. to aw HftM MMa hdiaiam ay ptit of 


mm BBhiaaiwito bM^ gawi oaM d awMa ttwi 
te ttto air t have aa ttaaftry W oiBr aa ba iMt 
lAtonytliiBto wMi 1 iiMot Mhr aaphta I 


fraah la tho lawa of w asha at aa waa ttoMtogihIa 
for ttto fOM^ wo ohtalnad It la at M ovapla 

of waWhb 
oftta.lfhtoto 

latad tb Wa daabo not oniy ba atady 
(ttmayh wo ahoaU of oaytBo bo mmfi glad to i 
them ttavanablol) M aho to dug llMi ato 

aad to a n a da a t variad i 
I aohlotta la hypBoalto slag 
Bid gtatato It la oar hopa that wb atop hi 
way ha awahlad to dtoaorar aamadtoto of i 




•tood. Tha atthaato for wtosh an darg hdpo 
woaU ba to jaaBtid la pforlar tho gylgtoBgg pad 
of a aMitlo saapyy agHw 


Bpoto whloh aamy i 
may bo la fast tho vaM of ailad Itaatt Mil 
hardly nsii— ly to wy ttatt ttda dhatfraty Ui 
awdo would eoagtttato oao of ttw moat 
mntal aadbapottoBt aad Ib r t oaah lay 

Tbla mSZtt inaspriaag aa alaliarii nado bP 
ttto a dtt g i a « Paris of my addroaa bafOro tlw to* 
oaat lataraatfoswl OoayiBm af Pi ya bl s BsMStoh la 


Salt Baansli to Barr Land Oaa aad 
Ona-lnV Mika Oaep 

T aa BUM la«id>y Y» an Mm adt <f <b( 
awth M If th» todt havo last Mo a wfoar 
whtrtwIUi ahatt It bo mligdf •g m i a ttvoly gptoh* 
lay oaa bo moo ti ia f aHy awwgtod by tho aoa If tlw 
watari wU only ylold tbalr go a taa to . Tho odaaa 
oontBlaa aaoByh aagaitolny aufttrial to fOtai a 
Wdak of gait lawwailay 4 MO Ito gbUa attlto. 

Moaro yvopUoany OKprawod parbapto !■ ttw 
waaoB i ia i wi t wblab ladMoa that thoco hi 
itaBift aatt Ib tha vM boato of wa ha r a to fam a 


af ttw Uattod Mitot barriaf 
A to a b a, Or a vpr saal a y tho v n l oai a of wHa* loato 
tor praiaat la tho ana la a third fOna, owt par 
ooat of tho ooBBoalay ooBtoato of tho ooaaa wouU 
Bttvfthtt tho dty hutoO of tot valvom to a dapth 
of IW tat 

thooa BIO tbo flynoa of tho OooloylasI Sarvap of 
of ttw Xatorlor oad 


taai tlw gtotlottotoa of tUii < 

Rla bnatoaaa lavotao ttw hftol 
sp oo bfai y OB tlrinyo partaW 
wbothar It bo aatt or •old Mo ttvoto yaovoto aal 
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Wh^ you want traction, 
use Caterpillars 

The total weight of the pulled load in the 
picture above is 26 tons. The same truck — 
a 4-ton Fageol owned by the G. W, Thomas 
Drayage and Rigging Company of San Fran- 
cisco-*has pulled a load of 60 tons. 

This performance speaks for itself as to 
the traction afforded by a set of Caterpillar 
tires. No matter how powerful a truck may 
be, the tires have got to do their part or the 
load won’t move. 

& 

If you want dependable traction as well 
as dependable mileage, equip your truck 
with Kelly Caterpillars. 

Mordb in »i*€$ saitabh for tmeho ofooory typo and woi^kt 

i 

JCELLY-SPRINGFIELD TIRE CO. 

QEMBRAI. SAUC8 DEPARTMENT 1710 BROADWAY. NEW YORK 
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Promises — ^Made, Fulfilled, and to Come 


You lunro now eome with a* to 
the fonrih iMoe of the SdenK/io 
^merieon in the new nMittlily form, 
end yon hove been throngfa the 
■trennoiu pnUhJiliif deyi when 
two ditttfiict perlodhwle SeimnUfie 
Atnerietm and Sdmndfte Amarietm 
itfonthiyi had to be dleeomhnied 
at one and the tame tfane with the 
preparation of thla new and greater 
magarine. In the days tranal* 
tion we gare promiee of amny new 
improvemente, that the bettering <»f 
yonr StimnHfic Ameriemn hod only 
been begun* 


One of the promiaoi made at the 
Ineeptlon of thia new Journal waa 
the ahnoat total freedom from 
^*Contlnned on IPage and ao we 
have eliminated ahnoat entirely the 
tnming from page to page to com- 
pleie an article. Beaidea the irk* 
aomeneaa of conMant ^Hum-overa** 
thia now feature makea Srimiifie 
^mericofi more valuable to the vaal 
boat of readera who nae the articlea 
in ita eohmma for clipping and ref- 
erence work. 


Aa the November, December and 
lannary iaanea have come and gone, 
Improvomenta have followed on im- 
provementa, the new aUide of the 
monthly allowhig far greater edi- 
torlal oiyortimlHea. In atep with 
theae opportnnlUea, the StAmUfie 
Ammicmm, haa ineorporalad Impor- 
tant wrhera on Ha abeody very com- 
l^i^^ienalve liat of eorre^fmiding 
edHora. Men of reeognhted author^ 
hy in their fidda, their artidea lend 
greater acope to the reading-— 
aaamig the new Gorreaponding Edl- 
tora are aoeh men aa Edward G 


Spaulding, Ph D , UmD., Princeton 
Unlveraityi Samad J- Record, 
Profeaaor of Foreat Producta, Yale 
Untverdtyi Saul Duahman, Ph.D^ 
G. E. ReaMrch Laboratory^ Leon 
Hanaman, Ph.D . Gomdlt M. Lnck- 
ieah. Director of Applied Science, 
Neta Reaearrh f.dK>ratorlcat W. A. 
Marrin, Ph.D , New York Botanical 
Garden. 


Selenre haa taken ua today to the 
farthermoat coraera of the globe 
The ^ffienUfic ^meriron editom 
have long since atopped to think in 
temia of New York, Chicago, San 
Franclaeo and other American 
eltlea. Today they are thinking In 
terma of Peking, Petrograd, Paria, 
Cape To%m, C4alcutta, Vienna, Syd- 
ney, Bnenoa Ain*8, and ao on. To 
that end wc have aecnred corre- 
apondenta in various parta of the 
world, aupplemenling the hundreda 
of foreign periodicata which eome 
to na monthly for abatraeling 


There la no greater hobby theae 
daya than Radio. Dver 300,000 
radio amateura in thia country give 
ample proof of thia, and It la our 
pnrpfiae therefore to keep eloae 
watch on all radio developmcnta, 
and to report current achievementa 
of broad Interrat to thia great group 
oi radio enthuaiaata. It ia In kce|^ 
Ing with the arlentlfie aplHt of thia 
great Journal to footer the devdop- 
raenta fat the many fielda of aelence 
—a policy that haa been followed 
fpr 77 long years. 


For future daya there ia a great 
mlaaion forthe SdmnAfie Amerirm^ 


and that ia to blaae the trail in new 
acienree. Fcaiicaaly, yet cautiously, 
it haa InveaUgated unknown rralnu 
of acicnee heretofore left to others 
to explore and develop The pay- 
rhir arience ia one of theae, and 
fluring the moitfha to come we in- 
tend to preaent the leading opinions 
of the world on thia fascinating shle 
of science. 


I* or the eN|iert and the man who 
puts the rolumna of HeienUfit 
American into dally appllration, the 
varlona ilepartmenta will offer 
boundleaa information in tabloid 
form. Large numbers ol domestic 
and foreign periodirula, govern- 
ment reports, papers of selentilie 
societies, engineering reports; all 
submit to llie boiling down pnicesa 
for tlie readerV aaaiatance 


The year 192ii ia certain to be 
rich In technical achievements. Re- 
eovertng from the major effeeta of 
the '% orld Vt ar, all nations are now 
gHting down to hard work. This 
laying aside of the froek eoat and 
donning the overalls must have a 
far-reaching effect Sclenlifir re- 
search turns from destroying life to 
making this world a better, more 
efficient and happier plaf*e to live 
in. And In proportion, the work of 
SrienHfir American has become all 
the greater — all the more Impor- 
tant 


TcMlay, and throughout 1922, 
you cannot afford to be without the 
Scientific American for guidance, 
information and keeping abreast 
of the beat achievements of man 


READER OP SCIENTIFIG AMERICAN IS TO BB THOROUGHLY AND ACCURATELY INFORMED 


dCBNTlPlC AMERICAN PUBUSHOIG CO 

Maaa H Co., XSS Broadway, Nsw York City 

Ptsssf eatsr aiy Mfascdpdsn (o the new meothty “Rdendfic Amennn’* f6r i yrsf, for which I endow $*.oo 
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MflB M W i ' inft MHBMWMtWr » 

< At 


nAvctlM on Mta OntHnoof 

67^ 

«ont« ft nwntli not r u too jrow oonr v 
rtIpHwt (ho po np on now toiftyt 


Wastjrnthe'mm 

flood of the 
Biblical story? * 

Tbt moot terrific c« «otra|il o ol anc eni Umea ocevrre I tirohe UioiMUid yoan tfo 

There waa no MetblorraneaD Sea thefi only a rich and fert^ valley filled w th men an I 
woaMi wboae I fe aeemed raay and aroure 

One day witht ut warn ng, the water oanm The Adando Ocean bncat a walla and 
^ept into the valley enfuinng the iribea Tomnta of ndn from the meHiaf ee of the 
North aweHed the nondal on Terror atriokln inea and woawi led to hldter fioaiid bat 
the water followed faeier and where the peectfitl valley had been there waa aUaaC aileot aoa 
and Dothlag mote 

Did any fogitlvea eataM ih a wholeaale deatnict on? Were their memonea of thoae awful 
daya Interwoven with the legenda of the tr bee to which they fled Waa ft from thia that 
hwaanity ga ned Ita atory of Uu flood wUcI la a pan of the aamd literature of ao many landa* 

IntmeailBg thing about H G WaUa and reading Alt that we read in acfaool all 

imtilne of Hlatory la tUt t makeo nwy that we rood la fag t ve book* all tl e eventa 


The Intereadag thing about H G WaUa 
Outline of Hlati^ la that t makee every 
Ming you have ever read before more inter 
oail^ and valuable to yon Into that maa- 
ter atorv he haa woven off the fraamenta of 
knowleqfe wUeh wr baey modem lolka have 
gic h e d up here and there n our eduoailoa 


In the day a newa^theae find tbalr place and 
relatlonablp la tl e great alory vi bumanHyi 
progreaa Md by the greatoet modem atory 
tdm 


H. G.WEL 1 J 5 * 
**Outline of History” 

thw Offered Yea at Oim^Thrd the Origuiot Pnee 


Perhm you think the Boamn Eaiplte 
aodated long B|o-*perhapa you think of the 
•Id Greek and Bomu ct^Haatwa aa **Andent 

"ST." Ut ef It Gompamd wlih tha many 
oomnrlea of life that Welb tella about theae 
ompfano fiourUhod oUy yeaterdiw Wadla be- 
at tha real heginn ag and down thtongh 
ne cantniiea ho oarrtca yon, tqwoaing 
faury aliMriea that yon have hem all your me 
-Himaalng yon often mauling you In almoet 
omy dhapur but aatertainlag you on every 
page aa yon have nevar unapned that yon 
oould bo entertained by Ummy Hue te 
Welb and we ofier Ua to yon now at 

A BwfdB Y<m Wn N«v« CM 


^Tho mow ndbw JbvIaJkea thIa owfmvio 
ftomooor Hill# ho hnoaa tahon ho aliwiiod^ 


■^PoMnmre bvoadng 8tui 
There you have It In a aenunce^the roaaon 


why 350000 men and women have paid 
f uCflO for Welb OatliM and f eh they were 
jMitittg it cheap Tha Onthae b more than a 
fiblorr-it la aa ediwatfoa— tha orderly know 
lad|o of httmaa progreaa wkldi men go to 
oftUege fear yean to get->«nd ften ooaw 


oftU^ fear yeara to get->«nd ftea oeaw 
away without 

Voluaianly Welb kaa alaeltd ka myahlaa 
flfi% and entered nto a oontraot with tha 
Rev ew of Reviewa by whiofa a now e dh ion 
of the OntUao can be oflerod to Americana— 
toTpn— nt ormdhM tlm fonuer prkm 
TUnk of h--tho ortuld pbtea and lUua> 
tradom bm revlaed by Wdb bimaalf and 
pnntoa In one handy tkn paper vohuna 
^Inakeadef two Nothing am tM better than 
^jj^en^d^eeaneeltliaaheea mpnoved by 


aeml in ytrar eovpon at oaen, Tbo preaiaa/ pnr AOI mm* mW War eon# < 


art running the bo<dca nre atreanung la from 
thobndery But we can make only one edi 
i on. We m«t know now how aaany to pr m 
Wo eaimot anpply Ihooe who oome too btc 
Aa the New Rapahlie tndy aaya The 
Ontlltto b loo big oven for puhlbhera 
auporlatlvrai W tbont aoperlaiivea there- 
fore let oa aay very eameatly if yea wont 
the epporUmiiy ef eMMuwng WvUs <Muu 
free fa yoar owa home for o week do aoi 
fay lAfi page deem aaltf yoo have atade 
year n ser m t iaa by chppiag the ceigwa 

kti T|« Irrhw a Rt*im Tm 

teftwtantiMalrfMtaiiaiMiri* / 

Where Welb atory leavaa off / 
tha Rwriaw of lUvIowa takoa up / 

the noocd of hnman ocUevo- y , 

MM 0)1 ta th« Umm of 

the pM ' *7*?** 

vlewa reoerda knd foter- / 

preta for yoo the meiy / » 

of today It b fiSifig / ad mom eo- 

that tha two ahoUd / 

i2*!?**/ 

and oaly by Join / m bM revM ett. 

far * or 1 wIB w >»n i Mw 

/ Wak HMarr «t«Ua • amk (m4 

/ orkr Vor iCwuiMS' ShMMr 
y bMhw aM t MM wbMm 

/ WAMS 

/ ooemAtem 


mw mm psm 0 > 

Are tibey tegion-HMr haa fbeir bUiJb bhn aa a 
graat Amenoon Qeiiim bwn juatillU 

THE FORUM 

Editod by George Henry Boyne 

America’s Most ftriffiant 
1 Magaamo 


In its Febniary, 1933, isBue oontaJns atatliiqg 
revdationa conoernuig the Bfixidte Weatem 
automobde manufacturer and faia recent puc- 
diase of a railroad. 

The February issue, among its wen balanced 
array of artidea by world authoritiee on art 
eoonomica, science, bterature and pohtica, will 
alsooontam 

“Can An Ammal’a Intettigenoe Equal Bibn'a?*’ 
by M de MoloatwoCt distinguiahed Rtieeian 
naturalist and Member of the Petr o grad Academy 
of Science 

Recent oontnbutora to THE FORUM include. 
Viscount Haldane^ Pnnce Bibeaco^ Dr George 
M Vincent Havelock Bl]is» Georg Brsndea» 
Lady Aster, Otto H Kabn, Count Tobtoyt 
Maurice Hewlett, George'W W|ckersh«», and 
others of equal unportmoe. 

Our trial aubscrqitiQn offer wiB faring you Itwir 
issues of THE FORUM fbc «iqpi But when 
you have oome to know THE FORUM, Ibtfar* 
montha will not satia^ yop— you wdl wpnt it 
through the yearu Itbtttogmwatinblieeiibt 
mftgaame of thf dqr 

Ragolw Yeedy fobobBse Hbu dkdp 

Tlw Foram PdbSAftfCiWMMV’ 

vurmn, Anted . \ 

< * ^ 



ttUMMM lidMMkdioCthMisiiidAof pAlm 
1 {nmM op bar tnOiwd 

upl attilftfoit mlad% lotbf ov«r four 
iiMth bif mttUii T«t Otfit to pre- 
^«W4tor«Apivtoiwib Mukto wpdotiot 
toMU' «C « man orttfeiU wtdtonee ttaidi 
oMpmdMi ttd vvani gla4i nn proud 
to bo Um p o myoro of proettool tolbvma 
ttop to nutt ran arm tboagh It, 

4pw iMui m oeeuloMK orord of erltl 
dMO uriM 0* odftortot poor fM out of 
morii tIUM wo roctntijr iiuUto o mtlMr 
u K U rt oi urto cbotof of woftli la deorrlUay 
0 fcigb-wdtaco otofltrtoftl w p oriaw at Va 
OMPor WM that toono to the luinde of oar 
fOMsro tiuni wo looolved toOv atmr tot 
ton pqtoftof mA tho ow k wetdao w of oor 
Itoteawat Our mowahig «« rteor fo bo 
oyro but edr toadero — gj ie tod bow mh 
aOm oM totoUr taooeanito mooatat 
ooold bo rood lato oar o titonw ot Then 
w* bod tho ■iaWng of o botttoobfp had 
wo ooBTtoaaded the bow with ttao siora 
iotobb too rrtttoo fot amr Aad no It 
foeoi ttUt that to pnctoely u it aboold 
bn tor If the SottBitiric Amutow to aot 
boyod op to too hSaboot pooribto otoadord 
of oipearocy ot all ttiMo It maot acodo 
inooamh of ita oaion 

B T too wop wo oald at too bogtamiaf of 
too fttfifolBa aoto that oovoral boa 
dred tooaaaad palta of eritloal ogroa wnt 
iwof oar work nwato by month This 
brbiai aaotbor tooaiht to ailad aad ialto 
tor ah orqdaaatton WbUe oor drcalathm 
to aocaklto hi tbo aetobborbood of 100000 
coploo per moato oaeh oopr to road by a 
htoabor of poraoaa Jaat bow raaay we do 
aot kaow 9o tbo total apdiber of readon 
to far la oacooi of 100000 U moat bo at 
toaat half a mlllkai Utwarttaa win MI 
yott that tbara to moro «aU tor too Poom 
nm AMBBicA'f than fpr aby other po- 
ilodleU. Wo lotow of a woattoy fkrmor 
dowh Soatot Who aabacribto tor tola tov 
aal Aflar ho foto tbruuid^ roadlag it ho 
malla tt to a rotottve ap north who reads 
U la tarn aad paaaea it oa to hto tother 
Tho fOthon when bo la thmagh with It 
paaaaa If oa to aaotbor fftond aad from 
toat frtM too dovwatod paper ooaalder 
ably too worpo from aoeb wear dads ita 
way to a honiltal, tooro to bo road tor 
atoay aaoew panama litdo Woader that 
tow baaKWOda wamber of oar atalf after 
Itoariac abimt tola eaaa, aaaweted that wo 
prlat tho macaahio with porUhablo iak. 
WUeb wotM bo vlalUo only hmy anoagh 
tor CM raoder to get thnmito It' 

T tin topic of tho boar la radio Oooiv 
algbt, a aatom wldo (atoM to radio 
baa Oonto into bOtoi baoaaaa ft tbo oatab- 
}||»iilar bf aotortl radio totophooo broa^ 
wurttof atatkaui to varlono pkrCa at tbo 
ebantty Onlyafew wmkaago onoofodr 
taombero waa taviM to doUeia a talk oa 
atoatody radio at toe broadcootour atattoh 
to nowarfc n J Itila bo dtdfc ooi bo waa 
bobrd by m aomittbofOd fnktoMo orar 
toOdaahdi of oaiuuch tttUaa. One amatoar 
loeatod to OUaton Iow% wnto to Aayteg 
bdw ho had oalDtyod avoi!^ 
tpaacb^ovir k ftataaoe of lOOd htflto 
i^yoal Tho wfttor of tooio Itoaa alao 
wpipM tohaar Ida tootiM 
m ha Opto hoM Jtoto bha toat O Miiag a 
todMtoa ec battpHtoi toto 
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a an cfmptctely lost Rut then the writer 
nraraibered the migfabora Ford and tho 
storage battery mntatoed therein. Onio 
the storage battery ana loatalled exert 
lent reanltfl are obtained. Tbe tall end 
of the talk a nadlly picked up— clear 
and I ud iver a distance of aome fifty 
mlks with high liillH intervmlng than 
caiuc tbe newH of the day musical aeloc- 
tlooa stock reports rflklal time aigaals 
etc S«> enthused huie wc become orer 
this radio Idea that ae are preparing a 
kmg and cxi licit article f r the Mardi 
issue, telling all aN iit these broadcasting 
itattoiia where tbev are located what 
kind of equiKmeot H necessary at Tarioua 
distances awaj to intercept the mewagfs 
and music and how to Install said equip- 
lorat liurthemiure we are prepared to 
onsaer all inquiries on this subject 

W B haie been crttlrired for tbs ab 
aence of tbe hnnum rteroent from 
our pages With the rewrratioin that the 
human element U hidden In every pleod 
of machtnerv it we but acarch for It with 
the thought in mind of what the use of 
the new aj { aratus means to men we can 
plead guilty to this indictment It Is a 
fact that r ur field Involves tilings rather 
than peoph and that it is seldom that 
actual personalities are In their place in 
our ooluinm, Occ islrnally there Is an sx 
ceptfon h wover Sorti was Uw luUson 
story In our first n ( nthly Issue which 
was distinctly wlentific while permeated 
throughout altb Mr Bdlsona personality 
Such ttLoln IS tlw st >ry which Mr Collins 
tells us of Mr Woid In tbe present Issue 
— « tale cf u a nderful new machine 
which would hi\e failed temprnirlly at 
IcHst if if had hem Introduced strictly 
n its merits and althont tbe pirsnasUty 
f the man behind It to puto It through 

T IIB fuel problem Is always with u% 
S luetlries Its dlscoMlon takes the 
f< rm if a propc sal to sa\e fuel by siibsti* 
tilting tie water pfwer sturces which are 
used a 1th ut being used up Sometimes It 
has I d) altb the measures which are 
quietly taking shape behind the scenes to 
enable us to go i n driving our autoroobUts 
after we hii\p exhausted the underground 
St rpfc of 11 iuid petrotfum gnmetlines it 
liimM nlMut the tasoe of fuel for steam 
Thl« month the fuel rrOblero Is arith us 
In Vi nsldentble detail Mr Bkerrett cat 
1 gs nr rew iirctw in fuels of all descrlp- 
tl ns Mr liacy tells us what ae may 
n OM nably ( from the lower mmabara 
f the coal family whkh have not here- 
t f re been called upin to support thrtr 
fair share of our Industrial estabtlshmcnt 
And Mr Dachnoamkl puts before us tba 
need of examining with the utmost care 
and tha utmost systini even posslblUty 
however crude tbe raw material altb 
whldi It may be conoemed 

T HF editors hove rather got la the way 
of loi king forward to tbe receipt of a 
bulky package bearing tbe Ithaca post 
mark and containing a manuscript and 
a collection <f pictures sefttag forth Dr 
Hauamans latast doings Hts work pos 
sesses a rare combination of immediate 
practical value bitereat alike to the Lye 
and tbe mind and soscaptIMUty of being 
deacrlbed In rich detail without embar 
ramnent to tha reader of iTcraga attain 
iiients. We hope that tbe people who bny 
tlw SoiTTnnc AMatcAN are aa well 
rteased with what Dr Hausman tells 
them In this and other issues aad with 
tbe way In which he trtls It as art those 
of us who make the paper 
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The Deep Groove Radial Bearing 
as a Heavy Thrust Carrier 


W HEREVER radial and thruat loads 
are carried in combinatkn the deep 
groove baarinc w the logical ss wall as the 
practical choice The exaggerated view 
above shows how su^ combtnsd toads are 
tr s namlt t sd. 

The throat capacity of the deep groove bear 
mg IS at least as as Its radial capacity 
and for average speeds nay esossd the 
radial rating of the bearaig Morsoverthe 
deep groo v e bearing is a reveraible thrust 
carrier — it will s o c c ees fa Uy operate when 
moonted either way 

The deep groove bearing is espeoally adapt 


able to l oca t ions where the radml and thrust 
oomponanla an autdact to comiimal varia 
ta>osi.All parts of the bea rin gs an dssignad 
to wahstand t h ese varying coo dlU oos. TUa 
msanaadaqoats bearing servics and conas 
iloantly tooaaaad life far yoqr m ac hli ifc 
The deep groove baaring is a prodoet of The 
Haaa Bri^ lllg Ga and is a p ooaond by 
the BKr Indoa tn aa/Ioc. ItamanofsctBrs 
e mb odiea all the nnnota can, pnoaxm and 
jmality far wfakdi the maffc Bier atandn 
The world wide aaperleaoa of Una of|pal> 
nttoo IS pot at ymr diapoaal free ofany 
ebUgmon on your part 


THE HESS-BRIGHT MANUFACTURING GO* 

Sapamaad hy BKP INDU8TR1B8, Bo IB Broadteay Now Yetk Clb^ 
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scnsmnc mmumsm/t 

America’s Fiiei 

WlMt We Have and Ho# W6 Axe tUdng Tltaw 

Robert ^ Skerrm 

AMI* meont In tait far \9m to thom tMltaltiv«» tona per pereoa that ^enr fl y tfr e a Iwirme, imi awJiihMr bi vtif ivt MAUMNt 

P |H>o|iit% wiin iNiwr J in eaiMinitliPms reveram to vhow that we are taking out -of wbieii eerit tweh*- %wa«lnk tanMidk eoil iMbii AkfW 

iln than It doea now i» u livlIlBed world whtcb taken moiHh an average of 65fM)09^Q0Qf Iona of oopl^ botft urekttr adVMCid laddiiMUl^ Ipl ^ 

IL luncHlv HH ji inutior < f ronrar Mtomlaoiia and antbraette, wMoh le tanfamouat to ilx <mr Mandatdd af ttttdd JNMtt i lodati d d^Qft 4 ttHINK 

Ihe Hi) U iff oiir uuNlrm atandard of lift, tb# foyn tnoa per capita That Ja U mt* oat of a conblBed ^ aa id |tt |r acale 

(latbm ( f our ujiin\ aided manofactoring actlvltr the original depcadt of anthriMdii^ bitamlDona. and Uffitte TiMi d O i mtfp w af obat rtfaad nBtOiilifi MMrfMTf 

f'nriliiM f a \nHt ttainage of commodltlea and inoat roala ae ba\e need up nlue UOT a matter of aokataa Hot a tfoa Index of oar ainplflkd oea Of aaodvi adNttBI> 
f th( i iiif Hn and convenleorea ahlefa we dmn tadla tlally MOOOOOOOOO toort IPbla toaToa na tba treiMB baceoaa Ueiald tM baa ban vtlHaad bma aai mdh»itor 
p»nwii i( UK In the umln the reflexea of prrauit du> doua total of 8 627000000089 Mb to draw npoa To tba raMfif of Iftaam and far d tr a c c prefbnMn 
iidai tutt HH ( f flume In ahort we ba\e turned Are to he mora apetifle; tbla remnna^la nada up of MjMfiOO* tba Mdlbw of tba tatwraat ea tab na ttn aMM TM| 
our puiiNHHM hy making It the dcMiilnutlng Mune of 000 tiaut of anthracite 151MOO 000000 tuna of Utfr atato of allbtia ti faiWIUar to all of tN aMt ti aapaMUk 
imrt,\ meohanUal energy ae huvi trunKfoniud the lulnooa coal, and 2unoouO00to9QO tuna of Ugnito amphatoaad bf Oo enttonanf growing ntonbar of matt* 

HiicrlflclHl gllinroer of the paut Into the dar/llng glure Our itgnltaa are Butwtantltbllf tmtonched fmn otur moflvO tahUtoe otm on onr attoata and Mdi alto klf 
< r the induHtrlal fumncp II(h man} of u« atop to bltunilnoua store we have wttMmwn Icsa than 1 par tba over Widtolng adoptMi of tbp gaao tt np W TWa imo* 
think whence come the fuela eawodnl to theae varied cent of tba original deiM ait but tba valna of antbraetto tor cn tSio torn 

Mrvtcea? Moat of t» fd\e the Muhject little If any have been ao worked that af tbo preaent trend of oen- Mo one renUaed, In wbM paMlaoOi WM AM 

heed and deem our mippltiw InexhauHtlble aumpthm It la proplHHlcd wa lAall eabaiiat them within strnck In FdomarlWiUt tow tba dtocovavT df toct pft 

When we flrat establlNbed ounahe*^ jiermiinettlly npm the nevt 7S veara On the pM of ib it aaenta that wa wis to efte et profovbdt]r onr national Uto In nasr 

tbla ivaitloent denw foreara covered the land well have no caaae for worry bnt anglyAa reveala that toara dlraodmub In that year we draw ftom tba grognd bOfO 

nigh from the ver> Hhorea of the Atlantic to way bo- la ample warrant for c onc er n "l^at are wa going to baritoi of the ftuM, and tbare was g pariad* te aonw 
v<ind the weaiero llmlu of the Mlwdwilppl Valtoy The naa In place ikf anthracite wbcto that amohelesa tM la Uma afterward, wbm tba ontpot iwinfid b to awwi 
Htunda of tJiuher for gimiratlona tbpreafter provided no longer to be bad. at least at g’^Hea that woald make SOOQiOOO and ftflOIMMO hairala ananaUg It oonld he 
lumber for nuwt of the limnea reared for the gathering Its barnlng enmomlcnlly feadlblaf AH of oar anthra bemght daring tiiat Jntarval of mmfmto doaumd to* O' 
populathm ond fumtahed the while fuel for the Are cite cornea from u nglcm in Pennavhanla covering an few cents a bartnl. la short; tba iitnff who walt-nigb 

side the abo|i Hu mill and the. faefetry All of us urea of something under '106 square milea. whUa opr a drag on tba market. 

know how we have rnvuge I cur primeval foreata how l>ltunitn4»uM coula urt mined m no fewer than 80 gtatea. Up to 1009 tmr empioynMBit of patrolCttm d^vghgwt 



rv;:* • 


Tkt coal ftonMtv dwva la part la thfai vlaw ta kwatto on Aa wag toak of llw Batosn Btvar iMaf Mcw Yaifc €ltr H ooa tato i osw to coal and fa tba Ant idfarra to e M«r t[M afaafafa 

Hght and powor aontiaay The fas trabha uUBtleo aavo to it ro kpga qaaatitfaa of aoal to tWa than avor la mm to nai rai B By 

What eaaling of a Ug dty really rneangt oba af Kew Torir'a cool stoMios 

V 


we hM^c nduted the itHHNuie of native lumber and 
the ul/e < f tlH rl uiieatk woodplh 
Mhen ilu whlk iimn nine to \nt«ri<a to stay 800 
vturs Uk nnture hud nlond untUrground for lUs future 
use cmiH of all aoiU to tlie uiennure cf 3'14I 000000000 
tons and iimlrt aiood-of Kuhteriunean nil itools held an 
agkieKi te of 11 JOOOOOOOO barrcla of petrolemu Aaao 
(inu 1 with the latter w«rt Incakulable trllUona of 
luhk feet of natural gng No one then realtied the 
drains that w mid aulmsincntlv be made npoo these 
agSHild uccnmiilatlona of potential beat and motUe 
force rite atory of what has Migee taken place points 
H lesson which eimry ono of us tihopl^ ponder and 
kurn hy lunri for luiw we profit by it bow we nieftd 


Apart from ita amokelesfMts. anthraette has goaer* 
ally a high heating value «Dd la therefore peculiarly 
suited tor domestic portsisea. fterause oC this the an 
thredte of Paanayhanla to dtotrlbatod broadcast to 
consumers hK.ared within a t«gina reaching east to 
Maine west to Minnesota and sooth to Qeorgla Mot 
only that but the ordinanem gf many munldpaUtlea 
strict}} prohlldt the burning gf Wtuttlnoikt gpal within 
the ^ty ilmlts Tills is degg in toe name of pcAHc 
begtiik pcptoction of pn)peHy« the avtodanca of aft 
m o ^kh rr lc pollution and Uia scattortog of grime hither 
and thither Our dtirenir can not. for the reaeems 
died, view with todlfferenbe the approach of a day 
wbMi bttamlpoas coal with ito doods of deneg Waefc 


knidnatly and ontU ttwn oar oil Aelda to toe aastere 
ureas of the coontry satbiM oar needw Frem timt 
time on we tmwe exploUad extogtofcty and MeesMsfony 
the MHICtoitoMgt gad toa watoem asctlogg of onr oift 
bearing landg and today toe fBamerm Appatoeblga peota 
have beeoma of mtodr Itoportagee. Uimp, to 1900 tba 
latter rogton yisidsd bat nCkQOOuOOO barrelg oAHe toe 
MldAtottnaat walto pr odoeed OtfteQtMlOO bemta^ and 
fM QgltoCNrtria Aktoe M obtatngd to ^ 
t wa i vecwnto geariy 1)00^000400 bamlg non gU ear 
ftsMto twn yMl bacb. M deed atme mfmjm 
oarreuk Hifea iiw we mve PMsipvoa xrgm 'weg ou 
a«a4i baneOH^ pep dM of tito 

reriamtaft 


nir wa\s Intimately otHUTra onr whole aurial and 
InduHfilnl KtnMture and onr ocoDomlc futuit 

km 1 ding to the cenmis of 1820 the population of 
tiH tnlted Htateri nmnliered BesS458 Up to that time 
we had mined and r<insnn|d the modM anunint of 
f'lOnti tons cf >ut ft ui flft^ of whlili waa anrhiAdte 
fi( ni th( IVnns^hanla fit hto This fact, certified to b} 
the t icilii^lcal Pnr%i^ nmkes It plain that the 
nathn at largt relied ultnunt wholly upon lU Umber 
UttdK f >r fuel Kven aa recintU «s 1800 the enurantp* 
fion of coul per cn|4tn did not exceed half a ton an- 
niulU and In 18N0 onr coal production reached only 
71 4B1 170 tona -the equtnlent of on nlhiwance of 1 49 


amoka. might have to be ea^etltated for elaanly gm 
fhraHte 

Blvelualve to onr steam reUwape ww had to aepVise fa 
3970 fifagfoca to our facteite mtose, and qoarriai 
nggregattog 2400489 hnnto|mr Today toeee same 
todeptrtaa have ateam plttototo^bltog 81480000 hmft 
pouwr Ottr steam mUroaddBe# hate at toetr dtopoeat 
0OO0OOOO boraapower aad'^ld We add our fleam and 
navpi vaaseto, central atatyM efectrie railwayot mmI 
otoeir eMtoiirleM oabur^iw naUra torea we ^ve 
working tot oa MODOMO rttodni griiatotod herentoitot . 
Ihif empkvmtot to toedfa^M tAerp todtoatM bom 
we lave devdoped wttttto to# epaa to^half a ebWant 


fa M taebnSw ilto 84 v4M 04 4 

Itow was toeprito^efmfa toef 
and WrotoiAk immt to ItotoM 
fianf inomtaitoii anitosti 
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n AUHlnf ‘jdC ttHSOfedKI^^ 

-^wiiwt B rai M wwir H 1* 

(» /i|g^ «t)t lil|ib«r iM« 9 «lrt- 
«iM|mMm 4 iMoUMi Tlw 
.^.jittl^ te«ra^t MiM t$ w 
t1»»*«<Wia ftrilt w* taw mM 84to0.* 
| [^ <i#i W tta wUdta <tt Mirvtee; aii4 
i> » taljta te Ml**ty taBiiTCd ttat ttaw 
Agfm^ art taW XhU ttttmtar ta ta> alta 
W* ta* taWl wQtw 
Wto I ft p i wwt A H# iKHtaAtw* o< p*- 

wW ta * ttamtaMiM. aM ttat ttar mcm 

Mtata Wtaai* totaM «(!,' 

Inawlnf ftiitalr tta ■itMtii« OMt eta* 

-fMB^i, W >b 4 NHWlntariiit tta 4iwr» 

' wta —taWtw that WB ta cktrMt^a trom 
dtata on ta tta ttataiti it i* 'dtautidiiK 
10 Itam ttat aanwailiMt Uo holt ot tite 
pMfriwm t«MtaK«H tar thl* ooiatfy is 
tamta m(kf ttalon Ita stauit nUsHtg; 

saccfilGlta nio itaw talootta nmla 
«ta t**^'**’^ tatastamaMI 

ODptaottisi oCttai oU to tbrnm 
niMali is an ooevoade pttwmrtiua.'’ Dun- 
ti« Met' «nr oltcMe ntlUtlw aVno cob* 
atatal ie;^T8» tamta a( foel oil, tta 
tssgta tMotata ot wbfdt was Mod in tta 
Mtsa ai Ssxta aad OsHUmbIs. FVirta- 
pmtfir,- toftaar iBcraaas ot oU tamlnc 
IntttaOiltaa ta itatatat otataad , aatL la 
Mw lota not, coal moat te MtadttpoB to 
was* tta ttat Mtaiwnwata of aCiiUoiiaiT steam plmitH. 
<0)10 is laailtalta w ttat tta ahlpa of onr merchant 
i n a ria a and tta nai^ nujr ta soppUad with fuel oil 
ta ntaoB of nw spetdal dntlw Impnsrd upon the 
dafsBslw flast, aaidr «• tta otter tend, tta neod of 
opsratita o«r ships dt ttata at tta lowsrt practicable 
oM ta ttat thsr caa ca i >»ats wtth tta merchant craft 
ot otter uttata It U aassBtlal that tta nary and tta 
nutrim ta ttran praHsrsDea In tta nUUsatlan 
ot (grata or fotl oil, e» this sad. wbarowr feasihte, 
tails JIghtInx fba mermatna wsas i s should ta equipped 
tath tagfaos ot tta soosUed ttaosl t^ Much has 
tata.JKhtavail ta dswtoplat this ortac of Intsmat 
cMtawitaa tadtor staos tfa cooMpticB to laM, and 
twt' tta Mteat tnta Ot tahhtoaettog IMssei eoclta 
•ttata* afl tBkimty 'Ihtfr ttana that of tta coai-drod 
attato sa0te aad twtatitad htaUU tanes that of tta 
tan td) AtadTattam sagtoa. 
fiw jrsato (ita tta 0 A Barsan of Mtoss 

f j tiidhr tataf ddWsBtU^a, for gaap* 

tata aad tataka^ pa t pos tia n ot mora than «» psr 
oiat oC oar pita 'Tlip ottar 70 per esaf ia oasd In 
ctwItaAitat -with taal pr axOottod to foreign c<ntatfl«s 
a^hi gmarsOf aoht tor tea than tta coat of taodwe- 
ttat.* VllilW tta (dtaattea hMtoiprowd. oar petrohnim 
iwtatate attH'ttoad to to agtaastod within M yean. 

tta (CWtags aWoatoMla rsaatrw ha the coarse of a 
gsttatodM thta-tsa tamtaofgakdtaa. Tta net malt 
wf mattaniralprhitreta Mtatag dane Httle toward redae* 
tag'^Ma iwlt enasampdea «f gaaoltaa. tta preaeat so* 
Itatoadf tta pnd^ Media ttsattag the 
growing thpnond By Itndtng ways to mang- 
tatflire atHt largrf qohntttlea of gaMllae 
wiatoattnrrSapeBdtagiy tacnaalag tta ex- 
Mnditara ot enide peti'otaim. 

Mach haa hm done ta ttito dinction 
tor jtsgMA Tsta Bt aa to eradrtag pien tei ; 
aMItptataid ftahtti hnw hash rsalUad bgr 
pm wider mPetatkn of oMtagtead gaso* 
Itaa^recover ta i of tta tttaW fast from 
mum goo Btaonilly. Oamig 1990 ao* 
egltod '•tataral tatoltaa* was sxtraeted 
ftea'^sastattasod ghs to tta tOaashra of 
IAMIMMO tartsta. Tta encktag twoosatos 
haw aet itash dseShi tad to the poastUe 
K. «ht ttat* Ota narnmm to ta- 
shgh taWi dgstalSB tta ylsM 
'totata P( tatrstoasa ailght 
r;ta«iagito& BhdnalKedly 

taitofMtocuftnHMd 
■ ' ' a natter 

«m «a» 
win ta 
4M)|g from 
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Bmt Mr eonMunptlon of petrotoam has <A«iM in tho eoano of fortf yean 

the ranee of an annual ffaNnliiie n'aa^uiN* <(f f J2s0<)0,00(> 

KaHuna — thU dlaalputlfin lielng equIralHit tn about 8 
per cent of the fcnMollne producMl In the (Tnlfed 8tate« 

In A year fr«nn oil fields tinU all murrefi. Thla eTAii- 
oratlon Iom olHiuld lie cui down notuhly by the one t>f 
efBelciit ei^uLptuent 

W^tt over tiulf a btltifot KHlInna of lilKli>aru«le fuel 
oil are roBiwroed Hnniinlb in tbe nmnnfiuliire of lllu 
inilmilBff or artiflctnl koh. The pnriiofte of the oil Ik 
mainly to add hyUroraiiKOK m aa to IncroHMe the cun* 
dlupower of the ipi*** Tlio um of IncnmUKicMit iiiunileK 
and tha adiiptlon of a lieut atandanl rather than one 
of Inmbidai^ would olnlate tbp eiuplnymenr of tliU 
uli and yet make It ptmalble to meet all of the miiilre- 
tnenta for U|^tlii|t and copktnc In the home. InHden* 
tallXi gaa mt pretmn^d cutdd be aold to the conaumer 
at a (Ximwpondittgly lower prlee 
Ot naturat ima we hum naefnlly In a twelvenuinth 
fully 800i,ond,000iOU0 cubic feet— eciulvalent to the heot 
JB|r value of 40,000i()00 toaa of ooal. and 8oiii««lilnff 
Uke 84m, 000 famlllea are dimtly lieneUtcd by It In 
^Dcddngs bi>dtlng. a^ Uj^itliUf. But the moat abmlflninl 
t^part ot thl« mntSr pi tliat npproxIin«tel> twojhlrdK 
of the mui la need industrially The hUtor} of our 
treatment of natural kum la a record of wanton wuwte 
Jiwt think of It, in the fouiwa of one month ana wan 
allowed to encape unehcfked from a well yielding the 
while 14)0(MIM,O0a cubic feet of the conmKKUry and In 
two montha four wcIIk H<*attered bnuulotiKt a total »>f 
more than V>004)(lrt,oi» ciifilc fret «»f ipi« I Thla dl»*l(»a 





ttuA Of peMHal heat comnwodad to 
3&OgOOO too# of coed, or enough to aupply 
OlMioO houaebolda for a year By reoouiwe 
to modwrate expenae fmr proper caatog at 
fHir gHHoUae wella on cnonuouK conaerva 
iliici of thla fitol might be effected. 

Betore tearing the aubjwt of our pe- 
troleum roHoareea. let it be aald that their 
potfvtlul exluiuation would md deprive iia 
*»f A native reoervo of liquid fuel We have 
tn our widely dlatributed oil aba tea a atore 
many tlineH imtre extenidve ttum our orig- 
inal^ deiMmitH uf jietroteum The Hlialoa of 
Oohmidii nhme are aald to hold quite 
JO 000 000,000 iHirrela of oil. while tlam 
ItK'ated In wMitbwcHtcm Indiana umy poe- 
Hlhly tie made to pniditoc 100,000,000,000 
harrela. According to beftt anthorittea, 
a t<m Ilf fVilorudo-lUidi Hbale would, by 
mUtihte extractive inethodK, give flO gal- 
haiK of oil from 17 to itbundn of am 
imaihim Hulfiite, mi uaeful uh a fertillaer 
and 8000 cutdo feet of gAM. In Hcotlnnd 
the refining of oil ahateK Ima been purKoed 
on a cotiiiaerelal Hcnie for decaitea and 
onr problem Ik to profit that experi- 
ence nnd to dcvt'lop iirueeftKea Hiiited to 
our own needf*. Tho mob of Hhale oil will 
be higher than that of iietroteum oil but 
ita reroiery will Inevltaldy bectuue one of 
our lereut InduHtrlefi. 

Tlie tiriie Mill cmrely eiaiie when w« 
Hliall u>all ouraelveM of our 2,0004)004)00, 
000 foAN of llgnltea and already iiiorli Iuim been d«Mie 
here Ihrough proiniidng rewmreheM carried out by the 
U H llureiiu of Mlneo, 1( haa been Hhuwn onoctu- 
Hlvely that ihU fuel can tie uacd to the lieat advantage 
by adiiiitlDg a cHrlamlxIng pnieetat. The curhemixed Hg- 
nlle can then lie iiianiifnctureil Into hiiqueta, white the 
byprodiH^s of nirlmntxaUon nqireucnt valuea in the 
form of guK, Hnitiiimlii oHh. iind tar The tam and fdla 
can, In turn, be made to yield nuiiwrouti uorthwhlM 
chetnlcaln. 

In comluidoo, let qk touch briejty ufion wimt we can 
d<i when our anthracite Is gone Our technirlets have 
deimmatruted, im a coninH^rdid acute, that \vc cun Imva 
It plenty of KinokeleKM fuel If Tve put our hUunilnooa 
coal through tlie hy-p«iduct coke oven. By thla medltim 
w«i may obtain the bane of ii Rn*cnlled **artlflrlul imibro- 
eUo” , In other wonlo, m»cun» from each ton of aoft coal 
VilO iioundH of MiiiokeleKK fuel, 10000 cubic feet of gaa, 
22 poundK of ommonluni Nidfate 2% gnIlimH of hiuiaol, 
and 9 guHoUM of tur Tldn Ik uhat In termed the high* 
tuiupendiire procem and tlie nvmitant coke umially 
cootoinn only iitKiut J per <vnt of volatile matter uhleb 
rendini It dlflk uU to Ignite or (u control In tlie urtllnaiy 
stove or fnmace 

A more rc*i*nt development l» the Inw-teuuicnilare 
curhonlxatlon of eoal 'JIiIh treiiinHUit leavea In the 
coke from 8 to 15 iier cent of volatile mutter, the fuel 
Ignites readily, bama wltteait jwnoke, nnd In admlmldy 
NUliisI f(ir donieNtlc iim* Ak a by product there Ik an 
olh lar double in quantriy to that got hy blgh-teinpem- 
ture curlMinlxallon Tlite tar can be made 
lo yield gfNMlIv qttHiitIfleK of rmitor fuel, 
both burning nnd luhri<*utlhg oUh, and 
intsdenifc aamuntK of idlcli — ntif to itico- 
tlon lllieml iiercentageM of creHolii and 
phenolo. While there Ik tem guK given 
off. It Ih of n hlglier calorU \idue than 
(lie gua reulixctt by the hlgh-tenqierature 
method A ton of ciad (niriMjoixed by the 
low-tempurature procetw furalHliea from 
thirteen hundred to fifteen Imndred 
poundK of coke from two titouMind to 
aeven tbotiiwnd cubic feet of gas, from 
twenty to thirty galkioK of tar. and frenn 
two to right t>**undK of auiiaonluni mitfUte. 

Alcoliol iH Kure to ploy n cnOKtdruona 
part In the iiiohH' fncls of the future, 
and Uie oourcea from which this can be 
Hlned are nuitwMns and extmiilve, 
Lin lietusol can and Ik tielng gameml 
from gUH hoiiMeH and coke ovcoa and 
cmnhlnRtJoaK of alcohol and braaol have 
Kbown excellent qualltlea a« motor fueK 
While niKeiirch haa re%'ented that wo may 
look fiirward uadlmuayed and ho mire of 
an abundance of foela for all purpoKea, 
KtlJtewe moot not kme night of tho fact 
that moKt of the RutMtltutra for thone 
In cofumcm uwc will entail heavier coeta 
^d mechanlcu! iiKHtlftrurionK hefnre their 
tteoml ndopUoD Btich betng the oab 
look. It hehoovefl ua to employ onr preo- 
ent fuote more carefully 
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aosicnFK; MiiiEuoAir 

Bridging the Detroit Biirer 

Siupentioit Bridge of 1803*Foot Span WiQ Connect Detroit WIA CtmAi 




T HB Mirt) Team «f the twentieth centvrj win be 
•liokm of In future hlMtorlee uf bridge cimtnictlon 
aa ilie ont >f the Kdk epan bridge It la true that the 
but tw dccodee of the nineteenth cwturr uav tlw 
ccm^ttnuthn of the tirooklyn eospmtoa bridge and 
the rth ( inttlerer bridge But the firirt two decsdee 
of the imiwnt cinfury have wltnwteod the batbUiig of 
the 1 ngest tinier brldf.e at RriotovUle, orer Ohio 
Rlyer the 1 nuwt eantiterer bridge orvr the Sabit 
lawnnci near Quebec the Umgeet anh bridge at 
llelbmte ever the Raat lUver ami ot two additional 
MiaiiMMion bridges of tbe Orel magnitude In tbe Man 
hattan and Wllliamabiirg bridgis across the Bait 
Rlnr Fnrtbarmore before the prLwnr century Is 80 
years old the colnaeal Hudson River hildge wilt have 
been opened for service 

Two other lung span hridf.ee have recently been 
■ntborined and doubtless In dw crurse will be com 
pleted Oom of these with a s|mui cf tTQO feet will 
span the Delaware between uuitKli>n and Phllndetpfala 
A deaeriiAlfia of this large Htructure will be found hi 
the Isene of the SciKinmc Aukuiat of Jnly 2 J921 
And now tbe dty of Detn It has deiennlned to provide 
a great hlgiiwa} for railroad and vehicle tmAc acroaa 
tbe OMroit River thereby Unking Itaelf with tbe Cana 
dian shore Tbe necewiMr> authority has been obtained 
from Gungrese and from tbe Dontlnlai Paiitanwnt and 
a charter has Iwen granted to h >lat American and 
Canadian Oompany t r tbs oonstmcllna of the bridge 
TIm plans which are here* 
wdth riiowa have hem pre- 
pared by Oharles F I owknr, 
chief ingliieer and Dr D II 
Btetnman his thief aeriat 
ant 

The principal efaaractcvis 
tics of tbe bridge art as lol 
towa The ewater apen win 
measure 1808 foot fiom oio 
ter to center of towers, and 
aneb itere spna win tie 085 
feet la length from center of 
towrer to of ttw anchor- 
age The floor i f tbe bridge 
between the towers wrilt be 
euspmded from eight caMcer 
and bcftwnen the towere and 
the anrhonigini it will be 
famed upon a eertee of 
steel piers Tbe height of 
the msin towers from their 
bearing an the ptors to tbe 
center of tbe upper cable 
will be SIO foot 
The traffle over the bridge 
will be aocommodated on 
two deelcn TTpon tbe upper 
dcKk win be two 7 f >ot slde- 
wnlks and two 28 foot road 
wajB ttw tout width over 

an of the highway deck being 87 foet Upon the high 
way deck will be two trollev tracks and on tbe lower 
deck win he fcni railway tracks which will he nr 
ranged to carry etectrioallj-c perated tralna. In the 
enter f the lower deck will he an open apace 20 feet 
wide for the acccrantndall n if wuoh public utilities aa 
electric cables gaa mains water mains ft cetera The 
depth of the sHIUmlng truiw is no feet 
An tnterrating feature In i nnectlon vrltb this great 
stmLture to the irarlslan which has been made for 
tmildlng and aa nnint of the cables and su h of the 
steel wi rk aa are necessary to carry itwrely the high 
wra> and electrk car traffW flobseqoentiv when ar 
ningemuits are completed for full rallr ad service 
across the bridge additicnal cables will l»e built and 
the ffoir and the stlffontug tmsewe wlH^ strengthened 
bv the aOdinois uf the steel which will % nec e s sa ry for 
that puHN « 

111 referring to the drawing showing a crosa section 
« f tbe 11 M>i H>stein it < an be aecn that eight cables are 
l>roytded and tl it they are of different alaes Six of 
thise are *1 Inrlcs In diameter and two are 38 Inches 
At tlu fvnter if the bnage fiur of tbe £X inch cnblee 
are i ftw feet oN\4 the levil of the upper deck and 
the two 18-Inch cables and twIT 21 inch cables are 
scMial feet ubi ve tin le\el uf tiK tower deck Also It 
sb( nld be noted that these four last named cables have 
a dftper dtp ir sag tlian the upper aoor as will be 
noticed In our skelebm elevstion of tlie bridge Where 
the lables psaa u\er tbe towers tbe four upper cables 


era attached abort end ini ipnidfntly of the hriver 
cebtee 

Now It will readily be nhamtodd that the londtag 
of the lower deck with its four Hace of Milroad tralna 
mgtnee. et cetera IS far heeyter tbsoi that of the upper 
deck Ooneentientlr In rimstonotiat the bridge to carry 
only tbe llitbter load of the Mghwey and trolley traAe 
It wtU be aufltcient to string edif two 16-iach and two 
Inch enblen the other four biliig oiiritted Further 
more the stUfonlng truss au hollt to carry only the 
highway trafSc will be very nweb lighter both la Its 
top and bottom chords and in the dlag^l web braefUf 
By referring to the dlagrein ebowing one ot the trasses 
and n chord sectlan It will he seen how tbe problem 
has been worked out The 8^ lines In the d*uM die 
gram reprceent tbe material Ihat will be built into the 
truss for carnine highway tonAe^ ahd In the chord 
aectkA only tboee purtlone whkk are shown shaded 
will hs built Later when the four additional cahtos 
ere added the trusses will be etiuogtlwoed by Inserting 
the dlafonalg which are ebown dotbed in the dlsgram 
and by adding the platei and angles which are abown 
nnshaded In the drawing of n riiord Mctton 
The steel towers oonsUit enoli of four posts which are 
placed la the same vertical ^faaee ns the four pairs of 
cablee there being It will be understood one pair of 
cablae to emfa of the bur stiWisnlng tnuaen 
Attenthm will be directed to tbe method of atllfonlng 
the four legs of the tower against lateral dlsu rtkm by 
f 



The artlealated anehorage carried down le reck whkh 

meeonry aasherage 


■ty eseasL The toastnuwn Bonfipweriya 
toed bn ritber of ton igner tower pqi^ In (KlySOMOO 
pounds nadir woririag Uve-load end undes ex te gme eon 
Atoms df tsNutoretore end wind p fos enm The wulgtit 
of the towers Is about 20 mUtUxt peupbi 
Tbe hncfc stays, It wlH henodeed^ are tmlneded that 
Is to say tbe weight of the ebon mmne hi not Mtoh 
fomd to the oabtoi by s us pn rt sn. Ihsteed of this ^ 
load le canM upon four steel ptefU AftogtoUlf. U; le 
to be regre tt ed tout toe toon epton are pot 
sotgiortid but we uadsretAid that the ton of eq»' 
pandsre was iwpomtde becauee of e curve te the Ml 
way approach Also tbe toAnuers wttoed to avoid 
large deflections in tha rids npans end deecease toe 
main span deOecttoiUL 

Another radical departure from acosptod practice in 
Isrge anspensko brk^ is found In ths cable ondM^ 
ages Usually surii anchorogra oonsist ef a laiwe mass 
of masnArv wboss frictlialal resistance to SUdtng Is 
anflldcnt to bnbl the cablee Cent to tbe DeCnitt Blver 
bridge Jdr 1 owler decided to tranefor toe pun ot tbe 
cables directly to the nnderiylag rock thus Aaptoslng 
with tbe usual massive aneboragn Tbe cables, tt will 
be seen are attatoed to a stori bearing at ths top of 
an inclined steel strut whkh Is carried down to a foot 
log upon solid rock Tbe puB <riC tbe cablee Is trsas 
femd by a series of ayalmre down to an antoorage 
plate which U set deep wltbln tbe underiyinc rock 
All >f these eye-bars are two Inctrai thick by 18 Incbes 
deep For tbe 21 lack cables 
tome an al terna tely 80 and 
81 aya4wra and for toe ifl- 
Into cablee toere are attar 
natelr 21 and 28 cya^n- 
Tranaversely to Urn agts ot 
tbe bridge at toe polat where 
tbe rablaa, eyMars and 
strata meett there Is formed 
a masaive eoDorace block 180 
foot In length and of the 
croaseerilonal form abown 
la our drawing This an 
cboraga bioefc ssrtea to tie 
tbe four stmt frames to> 
MHlier but BO rrilancae is 
placed npoo It for reslstliig 
toe mill of the cablen Both 
toe struts and toe eariiw 
chains are nnrioeed in toafts 
of concrete which thorbughly 
protect tbm from correafam 
and to a certain extent act 
as a rrinforoement at toe 
anchorage 

Gwi of a N«ir Bbtawl 
fai Pboe of Stool 


take tke plaet ef tke aanal auarive 


W ORM whsela or geare 
of a 1 


the free uae of arched pi itals This le a new departure 
fr r a large bridge of this kind Usually such braring 
hue ctnsliited of the ctmventkmal struts and ties as to 
the case of the towers of toe Manhattan suspenehm 
luidge The portal systeni Is nsed In tbe three upper 
tiers of panels and at the base of toe towsra, Tlie 
space bHween tbe level uf tlw floor of the bridge and 
tbe h wer portal bracing will cooalst soUd plate-steel 
diaphragms Each leg of the tower measures In crass 
spctlon from 10 foet to 17 foot out to out and has a 
unlbnn width of six fret An latereettog ^ture Is 
the footing of the towers upon the foundations la 
stead ef flaring i ut the bases of toe towers and bolting 
them down rigidly to tbe foundations as was done to 
tbe Manhattan bridge the foottoga are struck to a 
curve whom radius Is tbe distance from tbe boartng to 
the center of tlw uttflentog trafoea. Utia ttavex curved 
footing rests upon a concentria concave bearing on toe 
•teri foundation and Is presided with rollera The 
result U tliat as the top toa tower Is pulled out ef 
the vertfcal by the HTccts ef temperature the wdwle 
lower vocke about the truseea a# a center This means 
that the towers are subject nply to oampreerive loads 
end are ffoe from those heavy bendtog atrawee which 
occur to a tower bolted downp ee are toose of the Man 
hattan bridge How graat Is the eewMuy of matorlsls 
sreored hr using a tucker begifog WIU be ondentood 
from tto fact that It tkdee tpwer peeto were hAted to 
the foghdadons they would kflfe to eontala twice toe 
umoout of steel la order to toke care of the 


L new material Is a 
reooBt devrioDmant. Buck 
wbaeU liav* malaly bMo mada «t ateal ar tm «« 
branaa, bat noir tor rartala tmtpoaaa antf oodar aartala 
CMMUtldiia fbay ara balo„ nada o( dttralaala lUa 
alloar wbtia not oaed raoentlr baa iMvar beftna bam 
aaad aa caara Daralnmla la aa mllojr of alumbtaai. 
iwa g a aa la m naagaataa aad a Httla conwr asd ita 
Btrmgtb aad tooflweN caa be aiodt aqoal to nlM otaal 
aad ter a gtem aretim tba weight la «aa4hlrd thdt of 
(be eoattacatal broaae boporlna atreagth la tba taatb 
la aamrad bgr Ita albwa toorila atrmgtb aad etaatte 
limit 

tba aama progertlaa that amba domioaria a aoltaUa 
nod daalraMa amterlal ter warm wbaala alao teaba U 
mloabla ter ttm gaara aad other gaartaid. St la aolt 
able aa word wbaala wbera tba pMaaoiaa feoi 
dwtiir wltbla tba aiaaUe itaalt of SOgOM jKomte wbma 
tUa addttloa, la aat tt refdaeaa ttw, ateal baaaa ate, 
Wbm docBlMBla «m be nil nitb alaal ralbar tbw 
aga te a t itaaK tha bait nwHa an obtalaed fbr a» 
amfiltt ta tba tbialag gwr tnbm o( mMwwWIla moteaa 
aben bo(% kag ttte aad wMadn Ira ala«tti«l Hib 
kal cot nor gaam oC danboobi altemotod wttli atdal 
gtata ban born la mimiaatttt aerrlea. 

ttwalamte gnn tbw aaad wftk teaai •nm are 
gntai wb|cb aaMBi gbwt w n de nca i tt$m aB ddrblte 
mte tergiBCm wbw obrieB b Wm an wwbaBi Vhla 
to pmbabtt MtpMiiad W tw dWMWM ill IdMib agd ttte 
aawd vtbMttwb «f ofSl dM (teMvola. itttdBlr Vw 
Whitt tba atom aad a wli iH at iba dadMoteit dtef am 
pwpeny piuporaDnea to tnegawf yeiiy 


SCIVNtlFlC 4ldmiGAN 



fpy WtrignaMi imMHMigMiftif BEIDGB ACBO80 nP( SKISOIT UYBB. WBICB WILL MOYIDB AN INTBBNATIOlNAL BAILBOAD AND HlOH 

iKawi nrwSKN thb uw t bo ctatbs and Canada main span um ravr capacitt upper deck, two sidewalks 
TWO n poor woaowatsi two tbollbt traces lower deck, pour railroad tracks 
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ttaXNtifftc n y p fft i gt i i 

The Liteet African 

The Broken Hill Skull Majr Prove IImI ^ ^ncci Sterted ipi 


A n aifcclfnt ikQlt Imu 
racently Ymm found 
nt tba Bfoken mil Wx» 
In Nortbem RhodWn In 
n bone cave pome 140 fret 
bel iw tikc <»n((liuil top of the hltl and near to tike vhlri 
Inb win ( ul l( of tiM mine TIm bone cave waa already 
famous fui Us sUilartttea and atalagniltea The skull 
HHH fMmd at the farther cod of the can by a New 
/eilnnd (Dfflnecr wboar trained eye Immediately recoa 
nisetl the Importance of the find Unfortunately the 
luhotciM an not arctmcoloatsts so we ha\i to chronicle 
tiu loBB of tlM major part of the skeliUm, but a leg 
In m the collar bone portion of the sbualder blade part 
of the tower jaw and othtr fragments which have en* 
tilled iht experts of the Hrltltdi Museum to arrive at 
definite eovu^luslonM. It Is of loursr ]M.rtu4te pre- 
mature to say that this is the oldest known human 
icmnbu extant but It seeuiv iiwurtd thut It 1« locpki 
iimlent than the Neimderthal muu und it opms up ^ 
iimstlon as to wbefbir the huniim luii may not have 
(Clfflnated In Africa and migrated to Boropt before 


By A. A, 

Neanderthal man, that 
which lived la Kurope thi 
Ice Age 

cap not be aaid that 
has taken the ibil . 
tune to flaw dvitlg the 
and local aitMMDglata 
PaiaeoUtblc ttnad kuii 
nianshlp not vtoUke the 
and temcp depoatta of 
Hint IpipIliMBts U a sure 
undent Inhabitant at Hou^^ 
unctent tkQU« far beyond 
rife of ita hraltt wi 
the Tranavaah jari before 
afcaU la modem In Its eii 


M humanity 

phaaeaf the 



a plaeb vheeh thin *Mia 
Oawe” Iwa haNt eht 


out fpoin the dahcla irnvi* 




that 
Then, 
average in tba 
at Boakop, tn 
Altboogh tliia 
and certainly 


tliere was any MeillterrHueun Tlie beat preee n tatlon ^ jnrlaed^ |ba dleeover) 


Negroid m Itt afilnitiea. yet 1C ^^Ewa In Impor^t de- 
tails foom all knovn si 
Afika we ffpA tba moat 
typee-dhe HoCMtoti 
relatei ta lam notton 
bad noted aft thaaa drctmi 



Xban again. In 8euth 
of all Uvlng human 
jFbvioy or dwarf raoa^ 
nnan No one who 
can have been raiN 
We may hope that 



Under ride ef 

au adnpM ta parfact 


M» far of the find Is tn 7ht lUuMtrttUd Londoa Nawtf ^ A|rka will yield many onemt doeupioita retadng to 
and we are laddfed to that journal for advaaoe abb prehlstoi^ of human fudlik 
tuns und Infoimatlnn Aoforr and DUoatera baCe mHm "Haa lathing deflnte be regarding tba data nt 
lidded their quiuu of Jnformatli n arhlc^ tftb Neanderthal t 3 pe dr hpedea of man llourUdiad 

The tfialn-tase H of modem human t>pa and tblr lb ttnropo or AfrieaT ProlieM» MarceUfn Boula^ tba 
bone not thicker than that of tlie ordUiary Buroparih leading auUiority on Uiis muttdri asrigna Naandarthal 
su\s Dr Woodward rhe ca|tadt> though not yet OoAi luan In Burupe to the period drhlch gaw tba taeh gfont 
ruteJv determined Is cleerlv nbo\e ttw lovm hntoan exunricb eodUlvrQrd of tlie tot-Bheet 1ft Bnghuid tba 
limit The orbits are large 
and sqnare with prononne^ 
ovei hanging ridgee much ax 
tended laterally The for 
ward positloik of the foramen 
magnum Indleatea that tba 
■kull was poised on on up- 
right trunk The palate la 
large but typically bumiitt 
and adapM to peifoct 
opeedi It la remarkable 
that tba taath are much af 
Cwted by eartea The lower 
jaw must have been massive 
and larger than the Hefdal 
berg jaw The appearance 
wf flatness of the frontal 
area suggests a eomparlson 
with Pithecanthropus erec- 
tua Dr A {Mnltb Woodard 
was buHtned to find the near 
ast approach to the Rhode- 
rian skull In the Neanderthal 
ty|ie from La Chapelle aux 
Mnts In Trance Though 

markedly modern In regard to tba braln-cose In Its 
failul characters while 11 Is eesratUlly bninan It 
Hpiienra to bold a porillon between the gorilla and 
Neanderthal man 1< raguienca of the long bonaa both 
fomnr and tUdu whUh hu^e been found Indlcata that 
unlike Neanderthal man Itbodeslim man walked In a 
peffectly upright posture Dr A Smith Woodward re- 
garded Rhodesian iium oh posrihly a later devetofanent 
than NaomPrthalinan but Prof Elliot Smith onggeried 
that be might represent a primitive t^pe of which 
Neandertliat man might be a highly specialised form. 

Thirty vaars ago the most undent human remain* 
thut had bem exiaxatvd were those of (lie Neanderthal 
men found in various parts <if Europe But In 18*4 
tba reroslns of a far aarHar type Pithecanthropus 
erectus were unearthed In Ja\a by Dr Dnlmls a 
Dutchman and these were asrigned to the Pltocena 
Age wbareas tba Neanderthals probably existed in the 
Ifiddle Plelstocena or last Oloelal Age Dubois find 
was, In fact, balled in certain quarters os the missing 
link* between man and ape but most pr^lriorlans 
have since agreed that this belief Is Impossible Fur 
ther examinations of the Rboderion skuU have )at to 
be made but It Is very doubtfol wbatber tbsy will prove 
Its priority In age of the Java iwalns of PItbactn 
tbropiBi erectus. 

CUr Arthur Keith of the Roval OoUege of Burgeems 
sajs **Tlw Rhodesian fossil skull doea not represent 
a type of man whiefa Is new to anthropologisu every 
fMture of this riraU proclaUpa tba snetant African of 
It formed part to have been first eonrin to 


The Bhedeeiaa a^ after deaaing. 
hnnun eknll wiUi rentnlMiiiccs of 

ayo4fte ancerior 


opinion which finds aoctquk&ee at the preMt time 
places this phase of the Ice Age between thirty and 
fifty tbousaad years ago Ae regards the Northern 
Rhodesian man the date (Urn not appear to be so re- 
mote Dr A Smith Woodward has observed that the 
remains of the animnhi which are found in the asms 
subterranean channel as thla ranarkal^ human akull 
are not those of exBnct spedea but am repMdna of 
species now Uvlng in Africa, In Bumps the nanalna 
of Neanderthal man are fonad with those of apectoa 
whkh have beeoue extinct off deased to live la Borope. 
In Rurotia Naenderthal maftuffetnw to have anwared 
suddenly and. after holding gpwx W * king poiod. to 
have as suddenly disappearedi bdng rephused by Bnre- 
peani^ of a modern nps. As fe Wbars and when man- 
kind of the modem type wen ovolted the praeriH ^ 
covery throws no light, but It'doel open out and Itlumla 
ate the ondait world of tb^t wy remarkable spades 


M )Mlr iMiWii, ««n4, «e tn«v 4^ 

<PC wUeli ««n dMlMa to tl« MMMrt ttoHMSi IM 
(0 OttUA. ttw niMrilB wIMI InM Ito 

ttm a< tilt taMMi tor ttowtw* wtijitoiiMiiiiilMiit 
that A» 9m kw Iwim ItiaMr « <*toi< l v to* CM- 
phatM of tout ttol iw4> 

XM OMtMMv tf tM awn to «i*to dwMr itototob 
tat wtai tlto«tiMii>wA ptHlnaaQr tlw Ctaw* 
are Before cpeairitddl eoae* 

maneed thare stood «t thle torit * ^^eopfsT or hMlL 90 
to OD foat irlfo a sridht flspwiirioe fn tha esiitoi^ 
Utotiig opamtum base d s foaUrt ied this hUL ehdBavo 
escfiVAfod to the ikptk of over 00 fost balow gr ewa d 
level Where tha hlQ stood, end It w*a at this ds|M^ 
that tha akuR waa dlaoevarad. The m tr e n ee to the 
“Bone Oive waa at groond level Oas of thq egrly 
pvamoetocA who visited it bef^m mhilng oparalhsia had 
eomiMOced has described the toto M bayhNT tMi pgsto- 
RetUy filled with dahrla. Atfar cato had omvkrt osar 
this obatructktt and stood spna fha door of tbs eaffo 
propar it oonld be seen ftonas of mtooa anifitols 
wera aottoered all arouad thff iosr waa tnade of looss 
debris and folyly dry TbewidtoaM roitf wmstiiddad 
with erystiUtoe de^ts Whtob* wfam Rghted with 
th* fays at a candto or lamp, rsdaetod beede fot light, 
making a veritable fairy cavsvn, whlto bats end orlA 

by tba mueco** 
ftghto flow rotflult 
to flritorri itte- 
evanfort. 

“9ow did these bqsat get 
Into this oavs and bw 
haw their been eaetnmiltt 
togr saysMr W » Barrie. 
* Bow ffid the rituB and othar 
faonto of the ri wI i to t L tho 
only humrii renuitas found 
tbiriv OMM to be at the toe 
of ttoa cava, with tona inKsi 
tons of bona* above toamr 
‘‘One prooriBidi gaologlft 
has riig g as ted that the bonas 
have been ptoead is the nave 
bar tomum aganox b aa^ 
lillfleMtaB, aaotoir tattm 
Hob hw ban to,t to* wlA’ 
bud cMtob Bir te— kMto 
aa Mctrajttfr antoM aibw> 
toiato whtto waa totor wmI 
aa a Atototac pit tor aabaal 
tafaaa a tribal " 

Bat tha obritNMbr giaat aariqaity af tha 
tUacoaMnaboa tha ntaug thamrv. wbtla 

tuKbtitp (atoha baadnda «f tow) ot 

and tba toet that laofa than 40 par OMt a( toiM aM 
M> aaall toa^tha aaluala aiaat haw baw tor too 
UtUo to aam at toad tor hwaan betom ntbar 
to eaat daaM an tba datoptag toaoiy Wa tbaotp that 
ttwa aahmda wMd tooraltod obito tabteg NtftoO ftaai 
Moa Mtatal npiiMtoA. aacb aa On dr toioA to Otowtob 
at toa ton whan tba atari! 
apart tow tba ritoll wfr aaaaO r 

ator awaaiatontdiooaft than that at ttp ttoait 


to akatk A tratealto huaag nri* 
qga^^PlamimK tSwaanar 



waa 

hava 


of bamaaiqr— Neanderriial atob;* 

orid OdraP* la parifcvlarip to* 


The qwettOB of the “Borid 
tereatbuc The mtoe U at patolBt an open vuRPt 
the Bom Gave^ haa been totodW aueag gwleglata tor 
a Bamber of reera. It waa it tha toot o< tbto -BoM 
( are’ that the riraU and at^ katoMi bonea 
aere fonad, eanadtottog the gldp hnnuto fataatoa oat 
of tba nuur bundfode of tototod bowa that haw 
remofod doHag adatag oparatIWia IVMlItoad arid 
twitlp fuariUarii mnalaa 
rhtaM, and hippo alao of aaldtaPP and atbdr eattlri tw 
gailMr wioi tone upon tana 0t mad af amatt aptoaato 
and Mrdn haw ban tonad, Mr Mania baa topod it 


and tral 


“ wito as Ilf tt iM topgiiiMrifoR Sr 
m IS rrtinmhid la taMn tow* me 



aabaktotoMd 
aUead. rid ~ 
toe 

. - tot W 

OMtoritMtoil 
hatodtatoiW' 


QhafriV MSri 
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A^tificiai Cork 

1i^|tar{id» Uio^ in K» MannAu^ntn, and the Aj^lkationa Found for It 

By I$mar^^nA»g 






SUf^ tsMlw wUck an befaig fmly 
nada «f avtlMal milt 


ban a anm- 
(t daiatofUMOla luado In the artl-^ 
iriraa Ui 4ttnriE then has been 
ttaklna an aitUldat piraduet 
^ . («(• Ommaft Patmt Vo, 2780W), The 

tk» cart dnirt mnora cnmaief la eooktd 
HpUt m^inm Of «• 11 ^ aVuIt or a water gUm aolu- 
HM, mA nOoved to nmbtn la oootact with the 
^ awlod od Ibna, taryiag ftom 34 to 18 
lai^ wobjactoc thia tvaatOMBt la to aecnre a very 
tiijaraniS aptaM 

SoofA. WmOl- 
«r portMi ot the 
e(irhacn4udai!.tethe 
mrvir**1i la treat’ 

«d irlth A CPMUl 
adOt mAmioO and 
tbcA wifh earbiA 
dfaniUi, Ih Jtbla 
war a tiM 'dtaeooa 
aolhtkvi ii obtain* 
el lebia UMha ta 
tbtt tBljtfd with 
the watei^- treated 
part of thd eoiii 
doat*^ and a anialt arootmt of eorfc meal la alao addel 
Tbe etttSte migton la inoorporated verr thoroughly 
with the aid of a ble*t of air After the colloldut c«tl 
)ttlom W aepanted from the vlacotia maia. the mix 
tun la preaaed In mohla* Then may alao be added to 
the mixture aioaU qnaotltM of gltM» water giuaa, roaln. 
caaeln and other eltnlbir agdlatlnanta. and fartbermore 
Buch dllani aa aaw-duat. wood flonr, ground np peat, a 
powder made fhAn palnrighig leavea and frdlage, ae- 
be t oe add niaay other nateHala of like nature. 

A Ypry food product la obtained when ten kllogratae 
of the eCHrk uienl la omked with water and allowed to 
ramalp in the aqueena medinni ftv 24 boon. While 
tbla la happenbig, live Idlograum of the meel are mixed 
very thorotighly with me and onolialf kllograiita of a 
maatic aoda lye (eontalnlng one part of canatlc aoda 
aolutlon. 8$ degrem Be^ to two PArta of water), and 
the mtxtnie la permitted to remain fbr nveral daya In 
a ekiaed n aael In a cool aput Then four hundred grama 
ot cai^W dbrtdflde are alM, and the mixture la again 
al^wed to atand tor twf> more daygr After this time 
haa ^apned tha ooc^wd cork dust la mixed with two 
Jcnbaraiha of dip meal and the five Ulogranm of the 
vindd matailal and the whole maaa la vigoroualy agi- 
tated by a currant of air, to aa to give a homogeneona 
mtxtara After a little glue and water gtaaa aolutloa 
ban bean added, tb* maas la preaaed into idieeta in the 
oDid at 300 to 8tip atOMNqibma pw a ro m Then the 
abeeiu of eocfc are alr^dHed by anbeeqtunt preas lng in 
a hot prenr at 100 ktofaapberee pnaann One nae to 

Dm 

of pnM^ oorit irc 

■*!SrS 

■ ■ ■*>!* 


3ikfpa0(il moMP Jf* 
” aiw PhhJeqnd to a 
^Je muter aa Ui^ a 
__ piOfioMm ot aMhi* 
emt of the quantity of 
_ Altbed thonhgh mlA- 
wMaia plaoad in tedida, 
baWpd eobjaeted to a 
— ^Mdawter Then 
an, dve ptend to 
ta torakM wttti rttw 

4A thia dpMkMii* tef 


80 hours without bedtlngr, then the temperature is 
raised to 80 degrpea Oanttginde After this haa been 
maintained tt» akpcit 10 hodrii then the temperature U 
raised to 40 dhdniia, and 5 dyweas move each 10 hounu 
After five to git daya a temimptufa of to to 80 degrees 
has been attaJIMt The oork la com- 

pletely dried tiL Arts piiln aaetw fnt Ifhnuah 
It hu the a|qiUdil||Hiite of natuif^ OorihJ^ItjKUt In color 
and Is very well autfed for dm ibdbd»hin of ^k"- 
Another German oonnm .pas a process tor JUaklnx 
cork ihcefa by tbs 
naa of a vebeerlBf 
machine Thlaprb^ 
s« Is covered by 
Gbrnun Piatept 
288810 Ttii 
nets aro welii sail 
tor maklpjp daOT 
coverings welt 
boards. A arfyd hln 
to this l/fwm Of ^ 
suitable 

thin htyera, wwob ‘ 
arc obtuls^ hf dl* 
vldtng up a ptp ia od 
block of coril on tbo 
nnecrlng machine, are placed odo on top of the cithOA 
and then tiie whole Is anbjected to pressure, And the 


the desired form Atoppors ff»r bottles have bata made 
very ■uivewfully In tlilK manner 
i* Ltlndeiiumn patented a pruoiws (see German. Patent 
Xo 31974r() In whUh cork Hi<)|*l>ors are made from 
iigHtic, which ts rendered roHlstiint to uiolsture, add and 
tile drying artliA of the air Tills Is accouifdJibed bX 
dipping tlie cork speared on n Hue needle, Into a bath 
of melted parnfllne It may he said that agaric Is a 
namo given to ii tree fungus which la used as tinder 
kltire uhloly it Is einplnyetl to Indicate a variety of 

corky Amtts that 
grow on trees In 
various ports of 
Runipe It Is In 
thlH extended seoae 
that It iH used here. 

Artlflrlal cork la 
further made from 
^ariouM plant ftbers 
such as straw 
reedfl, wood and 
sprouts which are 
etinlly worked up. 
Tlienc materials are 
ground up finely 
and then the pow- 
dq^ ta Huhjected to a Nieem presaure of from 8 to 4 
^ttnos|dierp« in a chMcd vessel, until all the water 



PeUaUfig wheela of cork or artificial eork 
n glaaaware 


pressed product In dried mdisequently by heatub. It la ^ooluWe or th^wc cimstltucfits, wlilch first are converted 


also vuiuuble to steam the layers of the ;Jirsss board 
before Nubjectliig theiq to presonre, mo la te n l n fi them 
thoroughly In tills manner Tlie aaioh eei|^m has also 







Cork pgndUnn, the rsfhsa left aftsr boCtlo \ 
eorka an enf fimai a rimat of tna eork 

made ooric articlea from cork dust by heating and 
pnasing It was ftnmd best to expose the cork, during 
the heating process, liy meana of an logwuoua machine 
In a loose uniform layer in the abaenoe of air (See 
German Patent Xo. 288101 ) 

The proprietora of German Patent No. 2M072 have 
lieen very aucoeasfa) In obtaining well 
made molded cork arUchta from cork 
dust by the naa of boat aloae Ac- 
cording to thla pneesa, the pieces of 
cork which are to 
be worked op into 
various artldes are 
coated with a fire- 
resistant material, 
such as wmter glasH, 
sulfate of ahuitina, 
lime or a mixture 
of these, imd then 
h|ated Another 
wfcy of working Ja 
to moke the article 
first and then eoat 
It with the flre-ri^' 
riatant paint and 
finally heat It to 300 degrees ftetigrade^ The products 
that are obtained In this tuanner ore solid and reristont 
to Wear pAd tear 

Another method ot making oork compoelUoa is to mix 
the powd er ed or granulated dork vrltii dilna wood oil, 
form tha article m a mold ind tlmn heat it to a tern- 
pemtnte dr 312 to 830 degreea Pahrenheit 
Aa artfflelal euk Js made from a mtztnfe Which eon- 
steta of 48 parif bgc weight ot graknlated cork, 28 parts 
by wdlld^t of defibHnated hlood^^otie part by weight of 
thh|8fifl&e and 12 parts by wi8ght of gtycerliie The 
mixture ta made with the Idea, of nting the cork in the 
hot ceii k |flc<i . Tha m^tuni Ii heated and preaaed teto 


into this ftimi, arr removed Tlien the residue Is In 
corporuted very thoroughly with on emulaloin made 
frmii snap and l<»w melting point hydrocarbons such as 
MtuauiiL Tlic soup Is then converted Into the hasoluhle 
fonu by rtatklng with Hme-wnter or any other Huitahte 
Hult Tlte mass^luit 1 m r^iualnid In thlu manner may 
la* formed into un) dewlnible mIiiiim* then dried at almat 
a tmuporature of ]<Kt degrees CVnlltHrude 

Wirdem Telephone ProKrau 

W IBKLBHA teletih««> has of lots sliow-n extraordl- 
ttury developinenlH We have not only micceeded 
In simplifying the apparatus and sljanssilng the tuning. 
Iiut ahai chiefly in tranHiolttlng over larger distances. 
Thus, tor Instance, It U today pmwlhla to speak from 
Paris to Itasle or Momiiw and at that quite clearly 
Uvea iuusl<*ul pteces and oponia hare been 'phoned 
iUnmi spatie by wlndesa. Trials that Imre lately been 
made In thla directum huve had such brilliant results 
that one iim> actually speak of a new era having 
started for wireless tolephimy The operas **Madaui 
Butterfly" and "Aids" sent out by the trauamltting 
station wm heard most dlstlnclly at all statlomi put 
Up around at a large distance, and like results have 
been attained in the tninMulsslfji] of mtuUcal pieces In 
America Aa receiving apparatus has already been 
greatly tdinpllfled so that the costs of produtiion have 
tieconie coni]utnittV(*ly low It has been decided to bring 
them now Into general uae A large wireless telephone 
company will pndwidy start ready by the first of the 
year with the lending of receiving apparatus to peopla 

desiring Much. A gi- 
gantic transmlsaloa 
Htatlott will In fu- 
ture get up eoocerts 
and many thou- 
sands of persons 
hundreds of miles 
distant Will be able 
to listen ta them 
Not only musical 
pieces will be tnma- 
milled, but aUm ser 
moos, speedma In 
Parliament, ex 
change reports, etc., 
and everyone possessing a wireless receiver need only 
take up the tel(^btmo receiver and llsteo. The musical 
pieces reports, lectures, etc , will all be ant from the 
tranMnlttlng statlnn at the same time They are, of 
course, unintelligible to the unaided human ear even 
in the itatlon Itself, for the sounds are tfinaforroed 
Into rapid motions of the «t)i4ir which are not peroep- 
tlMe to iix All theae oscillations of the various com- 
iiiunioatlmis have dllTeroat wave-lengths so that ihtj 
can not disturb one another It Is left to tiie choice of 
the listener whether he wants to bear a sermon, a con- 
cert or aa exchange report Titus speaks one of onr 
OHtttempomries tn daserihlng British radio progress. 



Artlfidil calk la sf conrae as good aa the 
otlglaal Kofiwt fer Wm aira fibats 




acnajyiyic 


Untangling Our Tim^^ 

A Survey of What Mod«m Yehicalar Trafifio Iteana mi How ft Cm ftcM 


T he widMpmd iDtrodocttw 

uf UKUr whtrlM hu 


E of UK u r wUcIm hu <k 0*^ 
^Sj^m I mmb ftr bJgbwsy tnftsporta 

J^EV La tl n In fhct the rallitMUlii 

«tfh ttkdr grut cnrrrlnf cape 
<it> end their epeed dleplered 
the hlaJiWAje to n groet extent 
up tlU the advent f the motor 
\ihl U 1 lit with the eteady fleveloprotgit of the auto 
iitobiU in] eftc II ut r truck* the hlgbwaje have alowly 
but sutvly come inn their own again end t dav high 
wggr trunfq;w rtnUon U a powerful liv il of U e rftllroAde 
of thie ccuntry 

But the etory dou not rtm quite eo smooth u I have 
put It With the ever IncreaaliiK vsp of motor vehtdee* 
the highways of the AatHm have bee me more and more 
taxed until now there la nn overcr ndel condition on 
Dumy oC oar highway avalett « Tl la condltloii la really 
acute tn Urge centen f popuUtJ n such aa New Torfc 
and Ita gorroimdlng dtlea and auhurtwn dlatrtcta. In 
deed no one can denv that the aut m bile brought back 
the hlghwau Into favor and w w there U no denying 
the fact that the highways moat be developed to take 
tare of the eveivInrrLaaing traffk. If tie automobile la 
to forge ahead. 

A fair Idea of the Increased nuraber of vefaidee to be 
fmnd in tbe public blgl ways of 11 e nation may be laU|» 
ahen It U conaldered that dnrlng the eafire gear 1020 
lireosee were laaoed by the Now \( rk State AntomoUhi 
Bureau f r ■'2 li$ c t r erd il vet Idee ae agalnat 02000 
ehnUar Uemuea for the /Irat aw Moatke of the year 
letl In addition there has been an Increaae of ap- 
pr xlnmtdy 10000 vehlcks of all deacrlpHona licensed 
by New York ClU ^ r wl I h 1 c tn beat apeak during 
a ctiuaratlve llve*sear peri d 
It g ea witl i ut saying tl at such an in 
crease uf street trafllc In large clttea like 
New \ rk h IS called for rigid and elfec* 

Uve traffic regulation In tbe cave of New 
Yorks fifth Avenue which liunlles mon 
vehicular traffic perbapa thm an> other 
thoroughfare In the morld ae evolved a 
signal gyiden f traffic regulation this 
system whi h has attracted ccnslderabW 
attention was not undertaken until tbe 
entire traffi problem had receive 1 pm* 
hnged and deep study with special r^ 
ereocs t c ngeated ctndltl ns on fifth 
Avenue whhh were so Intense as to make 
anything like a ready and expedltioas 
movemvnt cf traffic quite In possible 
From penanal obeirvatl n in the vl 
clntty of one of the city s heaviest traffic 
points, namely klfil Avenue and 42Dd 
Street It was found that the ordinary 
ineth d (f hfindllni* traffic throui,h the 
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By Dr John $hmM$ 

Special Dainty PoUce nq t am i a stenar New Tcck 


asslgniitfnt of pt Hcemen at Ig tat s a c ttooa* ovsn 

when I ided by the St p nw|t Miapbom* was 
quite ihMiffident to cope wU^ #i abnormal traffic con 
dltloos existing Somethinf .ranlljf rMlcnl had to be 

done tn order to bsndU And Uttle help 

r raggesthn mold from other mnnid 

pallUes for nowhm was thdlwip ha fonad aa equally 
difficult protdem Alter cnwllte^ yariooa ways of 
alfordlng tetlef Including qA agtabUshUg of a one- 
wsv regnUtUn at ceruin t|pM of the day it was 
decided to try out a plan of etgnalHng slmHar to that 
la use on the railroads throughout the country whershy 
unift rm and simultaneous ateyemant of traffic ecwld be 
aceoiBpUahed 

The dednion aocn took dhupe when signal towora 
were erected at ffTNt flOtb dln4 SSth and 84th str eote 
for tbe control ec traffic on Avoiiia and on eroec 
str ee ts la the moat oongeatnd area between SOdi and 
noth streets. Theks signal towers make use of signalling 
tampa by nyms «f flashai, telsphonse and pngi b ut ton 
aignain aad gerfs to IsguS'gM orders to tbs traffic 


aignain aad aerfs to IssaS'thn orders to tbs traffic 
offioaie amigmit at thase pokM and along tbs avsnoe 
ftom 14th to noth Streets. 

The prsamic towers are teasporary stracturra, in 
tended only to try out this tnnovatton and if neces* 
aary work out eertatn rHIawntonts. Ultlmatrty new 
and ornate traffic towers wtQ be erected the dMdgn 
already having bsm sto6cto4 Yhe present tower flow 
la U fbet above the roadway affi>rdlog a dear >lew ter 
the occupants The bate of each tower is designed In 
such a manner as to sheer off passing vabtelea thus 
furnishing In addition to thslf qiedllc porpost Idea 
of Safety ter pcdeidrlans crossing tbe Avenue 

The signals flashed from the traffic tiwere indicate 


ti V - - Y • • . 





tba idkwtag ordan te traffic 
pohcewMtt at varkwa s treet In 
torssotloiHi p6distHsn% and 
drivers allfcsi 

Yetloip JUgki Trafllc moves 
on Fifth Avenue wbUs an 
cross traffic from side sttee ts 
stops behind the bsHdlitf Uase 
or white limit ikies when chssa art narksd on tea 
roadway 

JM 7ighf Traffic on Filth Avms and side gtreste 
stops behind the bnlldiag UaMs* or whits ttmlt hnsS 
ubmi mkrfesd on the rosdway so as to givs clear liter 
aaetkauL 

Orten Uihf Traffic from side attests prooasdn 
The riffiuls are In operithib from 8 A. M tol2P>ff» 
and aerve to ragnlats nflt cniy ths mcivemn sf velrie* 
ular traflto bat alas apply te pedastrtans In crnmhiy 
the vosdways^ which they see required to do at tbe 
crosahign 

And what does this an mean? Simply this that 
wHeteas under the old ayatem Hnt traffic on tbs Atsbos 
and aids gtnsta was handM by a laiga nqniwr sf 
poilesincn statioosd at ths varloua latenmeticns each 
poUceman handling hla particular tetersaotton accord- 
teg to his own judwoent, so that tbe entire traflto llo# 
was a many tided affair whldi got te Ita own way as 
to sneak under the prsswt traffiedoww nrransansnt 
the entire traffic stream la sontroUed aa a sdigis mtit. 
Ohraffle on tbe Avenue starts as a unit movaa ter a 
esrtate length oC time and is then stepped gtvteg an 
opportunltir ter traffic on ths tide straete wblcfa has 
aocumulated while traffic wae tnovteg on tbs Avenue^ 
to cross ths Avanae at ths various interaaeUmia Thta 
unison of all traffic movetnenta la vlrtnaUr 
eloekUks«--snd certainly effideot Ihdeed, 
by actnnl test under old conditions tt was 
teund that a vehicle required aa tong as 
40 inteutes to proceed on Fifth Amua 
from 57th Street to 84tb Otrest or in ths 
rsterse dlrectlcii-*w mere mattar of a mils 
or eo-Hit certain times of the day Under 
the new traffic ragulattoo howsvsr this 
anno/teg and costly delay haa besn rs- 
dnoed by more then 00 per eent^ Tbs 
system has been successful beyond a doubt 
snd haa accmupltehcd mutta Ui the way 
of eUmteating annoying and costly delay 
Our presmt scheme tbongb Is by no 
means perfect Hers and tbm ars Uttie 
rough spotA so to apeak tliat will bavs to 
be smoothed over For Instance It is bm 
Iteved that some Improvement can be ef 
fhetsd te the flashlight signal system by 
keeping the towers under sntomatlc eon 
trul as well as the tedlridual control to 
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wiOtsfa, tfaft vUVffiiiKiKt tiu K» tkt hem ootifUi«d. 

JkvodMr toyMmitfaw whicb v» have irltMl out vltb 
d«ClML worn in New Tork Ctty In the, one-way atrwt 
leatrtotktu Xt penntta oC a greater vailtune of tralBc 
IB a gitvn tborooghfare than eould tw ixMilble It the 
iBUta tboveiyi^l^jre were open to trafAc ntcHlng in oppih 
ilte dtrecttooN, tJauully where a n^lathm of thU 
KM la ado)9^ e alnitlar one for the movement of 
rraitic In the oppfioaite direettoo la made eftectlve on an 
ItMOdlhtnlr adMoent atreet, to uTold the pomtbtuty of 
inoooveiitence. 

l!0 bicrfwee the eopoclty of the Kaat Itlver brtdixeti — 
(he onfliwetilig linha between New Torfc (*]ty pn>por 
and Brooklyn and T^g latand C1t> — roadways fur 
light vri^Jcular traffic are In the courae of ouDHrrncfJun 
above the main roadwaya of tlie Bfimlmttan imd 
Winiamhbwg Blidgea^ where bridge traffic la henvleet, 
and when theae are ready for umd tim tmfflc cniaidty 
of thoee a lru et o rea will have been ecmnlderably in- 
creaM*^ Tn addition to thla the nppnaich lo the Man- 
hattan Bridge at the New York lenntnul In to !>« en 
larged and wldmed, which will relieve ningestlon and 
(Wnnlt of a more raydd movenont of traffic in entering 
und leaving the brl^ 

The foiry attuatlon atwu>fl preaenta a dlffiniU pn>b- 
km In theee day's of benvj vehicular traffic And no- 
where U this problem more oerluuH and difficult of 
aolaHmi than New York Oty proiwr, wUlLh la oepHnited 
from the Ni!W Jersey nmipbmd, t» the westr by the 
wldtt Hndatw Blver With 
the dUterent fevryboata 
crowded to capacity sod op- 
erating on a fair schedule 
there still exists the problem 
4 ^ expediting the movement 
of niuaeroot vehicles which 
mlfer great loss of time In 
Grossing forries operating 
from tbe^ several boroughs 
comprising the city of New 
Tork. On Sundays e^ke- 
Hally, the forries are badly 
ooogestefL It Is no unusual 
sight to see a line of auto- 
ttxrtdles a half mile long in 
front of a ferry terminal, 
wilttttg to board a boat It 
Is no uttc«siimcm experience 
for motorists to wait over 
an boor la such a lino. Of 
eonrsot a bridge would be 
the obvious solution, and a 
Hudfvm Blver bridge capable 
of handling a large part of 
the present ferry traffic be- 
tween New York and New 
Jersev Is a future probabil- 
ity Larger forrybouts are 
also a prubablUty, but over 
the abort courses involved 
tiiere would be little gained 
through the OSS of larger 
tery units, so it seems. But 
the f«w aonrw of early re- 
lief may be found in the ve- 
hicular tunnel now building 
between New York City and Jersey City The New 
York outlet of thla tunnel will be nt the comer of 
Canal Street and the Varlck Stretd extonshoi, which 
has already become one of the piindtsil arteries of 
traffic on tlie west side of the city 

Parking Is another cuiuddonithA in the study of 
traffic In large dtles. Under the present wwilatlcms 
In force In New York City u vehicle is peniiltted to 
park for such length of tlnie as does not Inierfore with 
or ofaitruct the ready flow of trafllc In the highly 
eongeated sections of the city a nmjrtmuui period of 
nn^ minutes Is allowed, while in various parts of 
the several bomughs public parking spaces have l>eeii 
ptovided on extremely wide thurudgfafarcs or o}s*n 
stCMJWS. srherg a reUcla piay be parked for an extended 
period of time. Satlsfoctory reeults are being obtained 
under ^ present parking regulations, which, as a 
whole, bnv* met with imblto aiiprovat 

tNa traffic pmUem Is not altogether on urban one 
BWen on^ the remote rural roads traffic has become 
excMffiukly hm^y MW of the prlnelpel country 
roadg ImUUng oat of New Turk aty are In poor «mdl- 
(bn end InimffiGlsiuly vnoe to acoommodate the volume 
tvaffic paaslng ow them. It aewus to wo that tWs 
oondmon eonld b* celW^ without any large expendl- 
hsem If the Bta^ Highways Department wIdsMd these 
fuadwgye au as to leaks It possible for four tinea of 
urt feto r to bs opaeatod over tham at «os tima, 


Astortoui Ttfgphone Pmetten ftrom n British 
Foliit ot Vltw 

T ub essential fonturcs of present Amcrtran pm« ticp 
In («fephooe-Une coastmctlon were deaertbed by 
Mr K. H Byng In a paper read before the Institution 
uf Hlectiirul KngineerMi 

After outlining tlie stuff organisation adopted by the 
Aiuerlcun Tolepbone and Teisgraith Company, eiapttliul 
log with Us aMsoclule<l and connecting c(»ropunles what 
Is conummly known as the Bell ftyatetii, and ctsilndllng 
some ]2,lK)tMK10 telephone stations, he referred to the 
iiietbuds followed In making develnpiueot sludles with 
the object of fom*astlng the needs of many >ears alwad 
in the next section of the luiiwr lie discussed the design 
and ta\*4>ut of plunt and noted among other things 
I lull means having hern found of elltiilnatlng the de- 
fects time sere liable tn cM-tur in aerial ^lhl«^ It Is now 
settled polhy, ^here UhuI tMndltions |M*nuU, to run all 
long-distuneo cables aeriallA In general It Is claimed 
that the stHhIlll) of an aerial cable route Is aHsured hy 
the pretautlons taken during InstHllutlun, the chief 
iMilntH to he otwerved In iilannlng such n route being 
sluirt sikuns, extra sliort ]n»1cs, reiiioxat of trees liiiim^ 
diately udjaeent to the nmte. suspension strantl at eor- 
r(H!L tension, the right tltiMs of ring nt short etiunl dls- 
tun(*es iiLNiri, marline ties to prevent cr^slulUsat Ion and 
ring cuts, and gnide elani|is tn avoid creeping 
in tlK} si«ction on engineering and coostructtfmHl 
methods he deull with imle routes, aerial cuhles, c«»ndult 


nmies. undergnmnd cahbH cabling in hotels and large 
office buildings, hUnk cabllug and wiring, and dn>p wir- 
ing, and after alluding t<» the extenslxo use made of 
motor veldt les for the trniis|)ort of materials and men 
gave an account of snnu of the laeohanteul and lalior 
saving devices eniphi^od Among these are ditching 
macfdnes for ex<a\atfng the shallow trenih requinsi 
for telephone c^mduMs hack-flllers. a iiuidlfle«l form of 
formers plow, used for pashlng the gnmnd Iwck into 
the trench Isjfore raimidng taiaplng imuhlmm, width 
will do as much work ns 10 men eaih armed with 10- 
(MMind rummers or pnnners, imle-hole excuvators, and 
lK)]e em t*»rs. 

A iM»1e-ho1e exco valor consists of u three-ton truck 
carrying a large mi|er rotated at (10 rpm by the m- 
glne through gearing und cattahle t»f making a hole IH 
to 24 Inches In diameter up to 8 feet dei»p A revolving 
turntable on the tnak enahles the holn to be excavated 
from either sldo or fnmi the rear of tls^ tnuk A pole- 
hole fl feet deep con Is* exmvutod In from three hi five 
minutes tn various tvfHM uf soil Clo) and even hard 
pan olfor little Kslstunce to tbo auger, the only serious 
obstacle being hard nnk In a more recent tjis? the 
(ruck is Atfod wltli a derrb k which la capable of erect 
Ing tha pole on coniplettoD of tb« axcavatitm. Tlw au 
timr witaemid tlw erpethm of 41>-foot poies In a bock 
alley in Detroit hy meuns of tWa oqulpmcnt The suh- 
aoll was a bard clay, and U took the machine 4% mtn 
utf« to bora a d-foot hole, and a total of 0V6 minutes 


to place the pole In position ready for tam|)lng One 
foreumn and two skilled men represented the whole 
gang \tl the telephone comiHinles also have n number 
of tiin*e-t<io trwks fltted with derricks for isde erec- 
thm On nuintrv rrmds, when* the imles are laid out 
along the nnid tn advance and the boles have been 
excAvHletl, 11 Is iswslble to erwt JfVfiMit ptdes at the 
rau of idsait -10 nn hour iimh r fHV*t>rHlde (vmdIUons. 
The inuxliiiuni nitudit r enx ted in un elglit hour day li> 
«ine fonMuiin and eight nssi using one Ihree-ton tmek 
Is *{00 

Tn ctsulushm the iiulhor nuaark<Ml that when the 
spetNl with whhh tetephom constrmtlon Is oarrhHl out 
was tlrst rcallEcd It was Imagined that tlie <|iiaUt> of 
lla» w^rk must iiecesHinlJ^ sufl't.r InvesOgrithui how 
ever sboweil iliai this was md the tase Tliere are 
wwirnl reuwtns for this un* \|)e< ImI c«>lnl>ll|HtbA of high 
quallT) and rapid output Tin rt*od\ a(^‘c|>tnnoe of 
lUHriilnerv luid laUir saving (tovUt's hy the working 
man and the fuel iliiit tla\ have t>ein iisetl to iMr 
full ca|Hi(it> have lieeii condmlve to high ettUlenc) 
Trade unlontsui exists to sitna extent, hut there ts no 
desire to liaiuptr output The men reudil) accciit anj 
KUggi^Mtlons for sitet»<llng up the work as the> lielleve It 
will iM* to their advatiiage to rodm*e costs tn conse- 
timvK'c It has 1sH*n jsisslhle to idiuH the miijoritv of tele- 
plume workmen mi the staffN of the various ctmiiiunles 
ratio r than on an hoiirlv hasts. Thev mvlve a gissl 
vveeklv wagi and en>iv iirivlleges In reganl t(» holt 
da>s, sickness, pensions, etc, 
w hh h nttrac.t u gtsKl cIuhr of 
Hum Another linisirtnnt itolnf 
Is Uu pn^Kiied. of prumntlon 
to the higher gnuJf*s for nil 
ranks it Is a fn«t that an^ 
iMisllbm In the Bell 8>s(em 
Is oiien li» anvimi who Is^. 
comes uuulllli*d for It Among 
the Jointers are men wIh> 
have gniduHleil In a unlver 
Hlt> tliev have slartetl at 
thi iHittiau, Iml the> ck» not 
sta> llun hmg Jlie aduiil 
hours worked tire n«H long 
tail while the men arc on 
duU the} work hard and 
well 

Making Petroleuni from 
Colza Oil 

A h UKNCU sdentlsi M 
Alphonse Mailbc, bus 
lH*en making some Interesting 
exiteriments with regard to 
(he effwl of cHtal^sers u|Nm 
vegelahie oils He Arsl ob- 
served that the di*eomporitlon 
Ilf tfnseed ofl nrsin a mixed 
iHtalvm*r cfjpiwr magnesia 
lefi to (he foniiutlon of u gas 
having a high degree of 
4'rikfrilh |)ower and a liquid 
wlihh after having been h) 
drogenuUsl ujmoi nh kel at 
180 d(*grees, wns found to 
consist of a mtxt*d petroleum 
made up of fonnenh und cvillt hvdpo-curhonH with the 
hitler pnalotiilnatlng At a sestdim of the french Acad 
i*iuv held Octolter 17 lOlIl he made a rejsvrt stating 
that most viigeiable oils Itehuve In the same manner He 
mentioned In iMirthuIar the treating of colin oil oxer a 
copfur iiliimlna (atat 3 Her In a cotiker tulie at u toni 
IH*niture of ViO to (WO degrees Centigrade This trent- 
meni resultwi In the foniiatlon of ni»n-4**»nilcnsiible gases 
and a Ihjidd Ttie gas, which has h high llluirdantlng 
power, eonrists of ethjlcok anil formtoih tarhldes and 
of ljv(lri»gen ammijamleil bv rurUm monoxide and 
utrlsin imb^drlih* 

Tlie llQiild fonned vvhbh wns clH»stnut brown In 
color readll> vielded two fruitions one tiulHng at IfiO 
degrees Centlgruih and Hie other at dogrmt Wb«i 
tbu n*stdue wns passed over the latnlvaer the second 
time fresh quantlttea of these prodm Is were formed 
After being treatisl with dilute nsln and water eocli 
of thi*se liquids was hvdrogeniited over nlikel nt 180 
degrees Tliese results show that the ihvniiipostftnn of 
eoixn oil under ihi ('ondltlons staUMl results In a mix 
lure of C 3 (ih and fortiuflh hvdrocHrhons. Thus It a|i- 
pears that It niii} be {smiUble to produce at will hd> 
given |a rroleiiiri containing chlefl} cyclic carhlffiis whhh 
an' titlier simply cvdofoniHiilt. or else both aromatic 
and (vtlofonnenlc If the range i»f mw materUils ran 
t>e madt snlHiiimtlT wide this process muv asidrc to a 
place In the future prognim l•o^ 11 mmhle with that held 
h> the iimnnfmture of vegetable alcohol fuel 



Waiting for the Manhattan Street ferry on a Sunday morning during the pleasant weather Coming 
bock at night it la even worse on the Jersey side, the line may extend for a mile, and sometimes the 
iam U so bod that many drivers abandon their cam and return for them the next day 
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Overfafluling the HAttati Me^afifaro 

Some of the Extxttordiiiuy TUsfi Iliat the IWetilieth Gentniy Snxgeim Bw tiMniiel lo 0 » 



T he po«dUUtle« conjured up tn the meet pmtle 
IniRfftnntUrtt tty #>cn a carnal aammaiy «f happen- 
ings at the Eleventh Annual OongreM of the American 
Oollege uf Surgeons, held In PhlladelidHa recentlj, make 
an appeal of outstanding geoemt Interest, Perhapa the 
iiKwt aiimxing single Item was tha war-bom work 
In fadal rceonstru^on But at flrat glaaoa the re 
building of a human face ceema a phenomenal acblave- 
iiient. Its importance to the whPle public dwtndlea per^ 
(■eptibly In comparison to aoms other trails that dartng 
surgeons are biasing with encouraging ancceas In aec- 
ttrms of the human body almost uncharted, so far as 
the knife of the operator la concerned. 

The brain, for Instance, baa been approached by the 
most skilful surgeons, even In recent years, with heri- 
tnney Intra-minlal operatloas have been a last resort 
By actual operations at the recent Congress It was dem- 
onstrated not (ml) that this condition no longi^ eztsta, 
but that the specialist In brain surgery Is now as sure 
of his ground as the bone-setter In the presence of 
famous surgeutM fnna many countries of Burope and 
South America one surgeon, working hy the light of a 
tiny etodrlc bulb Inserted Into the bole which he had 
cut In the piitlent h skull, performed an operation ocm- 
aumtng more than two hours. 

This use uf elcetrictty U a natural development of 
steps taken hy Murgeons In earlier years. Biz years 
agu at a CongroM of the College a daring surgeon oper 
ated on a boy who was subject to flts. The ordinary 
dlugnoscK had fulled to disclose any aign of a blood 
clot Knowing the exact sput on tho face of the child 
at which the contractions started, the surgeon made a 
Hmall 0|ienlaK la the skull and with an 
electric needle gently touched the surnce 
of tlie bruin over a widening area. When 
the muscular cnatmctloDs resulting oc- 
curred at tlie point where the iSta always 
had their start, tlm surgeon examined the 
Interior of the skull und found a small 
piece of sear tissue This was removed, 
and the boy rccsivered 
Since then a fomous Baltiinore surgeon 
hss tiiude possible I he definite location of 
brain tumors and other obstructions by 
X ray Until a few yeurs ago X-roy pic- 
tures of the brain wore of little valne, 
iMwaiiSH the fluid prodmvd In the ig)In« 
and which passes up over the brain sur- 
face and through the ventricles Is of the 
saiDe cunslBteiicy photographically as the 
HCtnal brain cells. The Baltimore surgecA 
discovered that the fluid could be with- 
drawn through a small hole bored In the 
back of the skull thua letting In the air, 
with no til elTeits to tho imtlent An 
X ray plate thra gave a clear Impression 
of the hraln and of u tumor or other malignant growth. 

The use of an electric bulb within the skull robs 
cerebral sarger\ of one of Its greatest dlfllcnltlesL HiIs 
was demonstruted at the Congress by I>r Charles Fra- 
sier, a specialist In this field of the profession The 
patient was a mldille-ageil woumn She was w h eel e d 
Into the clinical amphitheater of the University Hospital, 
strapped uprighi In n diiilr a iswithm which surgeons 
now recognise as superior for Intm-cranlal operations. 
A steel brace held the head rigid and in tiosltloo. Bond 


WdUam UeG0ny 

as he esptabMd to the visitii^ sgednlMg eadi stsp In 
the operation, he moved hack to Mmit fbe otheni to 
look within. He Ufted on te pMt of an iutnaent 
the ganglia which be had bedi seskfig Then, when 
tbe operation was complete^ gn ^toetrode was Intro* 
dttcod Into tbe opening until ^ pofait of It towdnd tiie 
motor nerve center Tbe pal^fs Jawo nwpped obot 
with a click, proving that ebn motor and not tho otn- 
sory nerve center had been tgolatod. 

In a general way it nilidia be said that tho tbreo 
years wldch have elapsed dtocn tho annistlce bam 
served to ciystaUlie the hUdnnattmi that m edi c al 
adfloce gained la the world vnu% oo that many of tho 
things done under the despemlo o tf cns of war are Juflt 
now coming Into general um, ' FadaY rocottstructlcn la 
m thU clans. The members o| tha Oongreoe wore par^ 
ticutarly Interested in the work of Dr Vilray P Blair, 
of at Louia, who was omsnitliig surgeon to tho Amer- 
ican Expeditionary Forces tai France in charge of re- 
(tmstrucUon surgery He wm ablo to present final 
sututics, diowlng that 2600 4iiMrican eddters needed 
the servlceo of this division. Of this nomber about 
2000 were treated abroad nnd 606 sent bemw for treat 
msnt 

At the outset of his discumfton, Dr Blair emphasised 
tbe Importance of the work tb eIvlUan Ufs by potaittng 
out that larger facial defeete are created by cancer 
operations than by battle oagualtlea, on tbe avorago. 
He predicted that the results adiieved In this ttne are 
opening up a new field of surgery, 

**Tho most Important part of any surgical procedure 
is a plan," said Dr Blair, ^d the more closely apd 


intimately this plan fils the needs of tbe esse, the beb 
ter will be the results. In rsccnstructlott of tbe facet, 
the plan should be as accurate and eoaprdwnslTe as 
those used by tbe oculist, the dentist or the Journeyman 
tailor In the creation of the plan, we should odmlc 
the methods of the sculptor and tailor who materlallie 
tbelF conceptlans In clay or dialk before attacklne the 
warble or cloth. 

"If reconstroctlun surgery of the face khould con- 
tinue to develop along the lines apon which it Is wdl 


/ 

luw tiM p40«Ci AM wl|k Sw lAlM,|w«Mr 
hk ittaaier. TW added faatore Is IkiB oMfnd'itittr tfk* 
fou and a pdi^ mmadei HkM thedoP InijlntNdid 
out FromthlepaltflmTtdattteeiurtll^ 
we bttltd mrlkeiiM^w finiwg tfom ike pdtIiMi 
cot It lalD fhapt and asply It to the old 1 wied 4 - 
a pteoeof lUUkcmif skik vekttp theelididmrtig the 
newly hnllt fieli^ ahd If lefi: Jo fta efi tihe a tfp to 
Its eld postokn unrii It beHni te peft oe the he* 
scraetnrsb aftok triilck It la cat guNky.** 

Fetkopi tbe fireeteet ile«ta ddnet ni e tto i a^tlde 
the OangrBes was the apgdbitaMnt of a domfid ttoe that ' 
wm make a eompleta aarrsy of the keenlts attothea kor 
the use of redlam la tbe trsatmeat cenenr end ether 
malignant ipwwthe. This actkii wee Jhe oateome of eg 
uaespeeted crltldanL from Dr. Jolm Deavef, of VW* 
adrtidila. Just atiar balng tnataUed as the aesr pmsl-^ 
dent of toe academy, Dr. Deaver akld toat iHdla he 
bealtated to ag p r sas a fear that radlom wgl go the 
way of other new methods which could not stand the 
test of practices the fact la that radium haa tolled to 
many caeee where it was depended on. He peintod out 
that It ie not fay any means a corenlt tor canoOr and 
warned the membm of the college from pladng too 
qiuch reliance on Sts value, 

Hecetotore the reenlts from radium have been mage 
known to the proftoeloo as a whole only throngh the 
energy of tbe Inittvldoal nasr, or the laetltatko to 
which be w<^to. The collage has created the m a chin e r y 
that will in eitoet chart toe activity of ever y milligram 
of radium for e v ery moment of ita use, fimue* 

reports. This gctl^ was particatarly timely to view 
Of toe tact that gieat progress was made 
et toe OongTMs toward toe conidtfetton of 
toe fund tor the Dr John B Murphy 
Memorial which la to be bolU to Chloagou 
dttaeiu of that dty have idedged VMJM 
to be paid over when toe college ralaee 
yaoiMioa 

to tola msmoflal tha OoUage of Sur- 
geons wHl have Its own laboratory and 
tos ea fch center to vriiicfa tha proMsma 
tost have baflM toe grea te a t of t^vtdnal 
surgeogs may be placed before the com 
poslte minds of all. It Is expected that 
the fond will be completed and work 
startad within another year, and to that 
event toe radium toveatlgntlon donbttow 
will be one of the first tovntoed, An- 
otoer problem, referred to at toe sendons, 
co nc e r na the expected leolatloa of toe or- 
ganism to tbe blood which to now held 
to be rcspcmslbto tor certain forms of to- 
tetnal hemorrhages that have heretotore 
been a mystery to setooee and dsath to 
the vtcttm. It was atmonnoed that ex- 
periments have been made demonatrattog that tola oon- 
ditton to cauiad by a germ The blood of toflmta 
stricken with toe rtlssaea, Injected to smaH gnaatlflee 
Into the blood of adulta, has caused bemonhageo. Btood 
tranafualon from a healthy volnntem was hsW oat as 
the best knowk treatment Ihdesd, ft was stated tost 
toe pvofesska Is Just begin n i ng to vsaltoe ills wide 
range of vatoe of bloed transftuton. 

SpectHcatiOBg for VaroUl 


A MONC the ickfiUfie (fevelopSMfih of ihr ftemt gtmnAM none 
qrc more marpehus than thorn gf Mrfini-— gfotl grddknt of aU 
^ ^ applied ictence We recall loolt ftfUm poatt ago» wAm nirfcrk 
tmUo the ehe$t wa$ jmi begmmni ip ho ffmMcedL Ait c rofp oompo^ 
tent phpMfctm and iurgeon pattenify oxpimned io m dx upatak and 
dutmet reofora l»hp U couU never ho aofis, and Tahp Ao ropork Aai 
a had how dono nwe newspaper fabrieailom, fVhat Ao oam fcnlie- 


for tmo Amint wftUn a 
koJuceJ flWetn »e eon 


man mould $af to Ao prospect of woriHRf for hours mwdn a 
pahenl's skull hp Ao bght of a imp lamp Mroducod Aorem mo eon 
hardlp unogme. Such ocAievemenit as Ak make li pbm Aai Ao 
surgeon of iodap takes hu paiteni aparU repatrs hwu and puts him 
together nfom, miA somemhal the same freedom dupkpod hp a mo^ 
ckamc m overhauling (he mlemali of an mstomohdo. This storp, as 
repeated hp (he EknnA Anmnd Cangreu of Ao American CoOsgo 
of 5urgeont, Mr AfeCarn; ielb us here,— The Eorroit 


ages covered all but the small umi over tbo left temple started, I can see no reason why to the majority of rviHB preamt high prloi of varklgh fur M pnrpoim. 
where tbe operation was to be l>urtng the early stages cases a really good surgeon, given a healthy patient, 1 and the gregt variety of ooia to which ft to ipidled, 
of the operation while the skin flap was being laid the fueling uf an artist, the Mnll of an ordinary tailor both to the bonw and commevdal msrfe, nuke pfepsr 
back and the surgtHA hus totting through tissues to and the tenacity of a rat tmler, lOuld not produce In wncUleattong fof tito tdurdlMSg of tola materlat a matter 
tbe hone witliuut illKturliliig essential nerves and niuH- flesh find bone fMturas that Compara favorably with of great ImpoHanoa, Tbe govertwunt Its^ to a largo 
Ties, tha amphitheuter uiis Illuminated by the usual those created by tbe accepted seulptov or palnten But umr of vamloh fUr hgto todooF and pUtdOt^ uao, Md' 
high power owrhrad elmric lights. It will require spodal skUl itod tratate and no end of mmpini of all tkto natsilil sutmilttiBd to to* ysMhm 

The beginning uf the cut through tbe bone of tbe hard woik. dep artiu Snto av * tunto fl by the Bmmw Of Mttdyiydn 

skull was made with u stimll liumiper and chlseL. Then **UntU such men are tratned to'wtdk to this line the Two pnhiloattona, Ctocolarp HoOi and ti!f of th* 
a drill WHS used. When this bad penetrated the sec- results most continue to he avdtalc and not tooompaf- Bqiwhi of gtakdarda, hkve Jkst pom tosu* otipf 
ti4tt, about an Inch nnd u half In diameter, was cut able to the results that toUow If each man Wire be oWatogd tom tkd ffd fle i i ai tndfifit" itfl ^rnnt m t a . 

around witb on Instrument similar to a pair of cutting forced to make his own ciotoe*, Bathdacttan at onO’i aovoriimmt iMettog Ofitod Wanktegtim, D, ^ adfie 
pUers;. With the urlik-e cumpleUd. Dr Fraxler picked appearance has a tntmendoos bearing on polM and per ooof* tPop 4ooi *1^ vjpetftffntfefBt |*r irttof 
up a iiwlal band like U>o handle of a spoon, to tbe end setf-confidence and, dlsregarltog cesnaltlea skUl reatoting'*fia^Vkiaii|l ikd tinminir ramlsk. imajglllpsU 
of which was the small eltKrtric light bulb This was In the oorrection of facial dgto^ will epm up a very mm Ik tbap stete to* 

Inserted In the bole, the handle reettng on the head snbstantlal field of legtslaUoa kfid tnuebmeeded surgety. regntrstotolN 

und holding the bulb rigid Then aU the overhead "If a man, tbrouifli betng'wmmded or an acridflut, bat Isgvk to E TThto tjWfto Jft 

lights were extinguished and the surgeons filling tbe has lost hts nose, we flrat unto* a day cast at toe fae* the ptamofdkOkm mtpdaPL tkfilf* ttBiied to fSo 

rising tiers of seats could see only a dull red glow to without the missing toature^ tkto negnttve la then filled a mp Ik iN Jil^dtoi^aalto toli# 

tbe opening of the tMtlent*a skull with ptaster and a positive clgt made. On this tbe aft* fketator to tom ld*||* >i tkg'aqtoMgllSte oi 

After what seemed an age, during which toe itagara Int works, developing tbe mtogtog fmture aooorAng to Ad makatUjk Ap toAt kHk* |lg 

of the surge^A's right hand woro bnsy within the skull the best aethetJe rules. Whefl toto to completed, we sitototoctofy kddm to* mat ^ 




SCmmFIC JkM1i&K!AN 


A TenrYear Naval Holiday 

Firiendly Cbop«ratio& Siib«tituted fov the Present Naval Gompetitioii 


QlVUWlf Wa tfa* irortd wttli—ia «& act more 
OaWi f aatw ta afcatiiamawtjp tUn tttat of fieerptary 
ta tiUi pM^oeaH lliat ^ toaffing oaml powam 
iHoWl iwwdh fctily M$tN 7 m capital aUiMa touiUna 
opif* apd a l^ilf artfUkm tona dtaplaotmaati aad 
tluif IIO PMifa tadi jtbtjpa daniM ba bottt for tira next 
ttp 3Nm nat tlito dnaHc propoMi was an oxhiu- 
tlQO of pf^Btkd^ atateamaaihlp for wlkUm tbo whole 
worli vnm widQag waa proved by eba acelamatioD with 
whM It WM dvavyw&eiw ipcalvod. Our Clecrtttary 
realUMd The dleeaea 

of nan4 rfvalrp wau ao deep* 
aeated m to call for a major 
oporatloo* 

CbKrttf fatybw at home; 
and wnrtMra did the Amerl'- 
caa kttttb eat oo deeply as 
Into oar pwa fleet of capital 
tftlpe. TbSia feet baa been 
everywhere laeopnlaed. Self* 
eonery, each to tbla. pre- 
vented any eooplcioQ arleUig 
aa to the parll^ of our mo- 
tlvee ■ and tbeve la no doubt 
that It ootttriboted greatly 
to tbe aoooeea of the Oonfoi^ 

«ni« laHuediately upon the 
concltudon pf |lr UogbeW 
addrM ^ pntpooal wae 
beertlly aeeepM In princi- 
ple fay tbe Brltlflh and JTap- 
anoee lep r ee etttatlvea Tte 
attboaquent doUberatInna 
have been In tbe direction of 
ad joetment of detalle. 

In working out Ite pro- 
pooals for a limitation of 
naval ammmenta tbe United 
fitatee wag guided by four 
general prioGipleff* fliatt tbe 
practical elUnlDatlnn of all 
capital thlpbnildlng pro- 
gtams either aetiial or pro- 
jected; second, further re- 
duction through tbe acrap- 
plng of eertatu of tbe older 
flhipir, third, that regard 
ebonid iw bad to the exlet- 
tng naval gtrengtb of tbe 
conferring powere, fourth, 

&at tbe teunage In capital 
ebtpe ohoald be the meaaure- 
ment of naval etrengtb, 
with a proportionate aHowance of auxiliary fighting 
craft premtbed. 

Tbe United States 

The mated States undertakes to destroy all but two 
of Its new capital ships which are now under Onnstruc 
tion and ppotrcwelng to completion nOs Includes tbe 
six battle crpliere and seven battleships which are now 
under constnictiett. but it excludes the '^Washington 
and **Oolmdo,** tUdeni to tbe **Maryland,'* which have 
been branched and are from 
Sfl to SO per iseut completed. 

The tsotal tonnage ui tbeee 
18 sblpe on oomt^cn would 
have been fiOfibSOO 

Tbe United States also 
undertakes to destroy all 
bnttieehlpa up to and tndud- 
tng the *t)elawatn* and tbe 
"Berth Dakota." There are 
flfttsn peedreadboQgbt shlpe 
bn our Bavy. add ihefi' ton- 
nngi amoi^ to S9T»T4(K 
tbka to tbe total 
for aw bMti*- 
ritfw onJMftL w* 

AT iVPltal afalpo to be daitrofod 
«C|b »MM0 toot. 

, , rIO eMW b'iOB i tnirtt ao of two 

rof “ Nowmber 

L »ot lot tow Md down, bnt opoo 
Iwdt «WWd*d. TIwm two rblpe 

F erf SSJOOQ^ 

, ^ _ ttot'aSSiw the -Hood-^ dui, 

) ifiidittUMFto'dtotntr olida dnodaonibto 


which or, at priwnt la hew dnt Itaiu ThM, an the 
“Orion,” 'Thandww." “MonaMh” and “OamiiMtar.'’ 
naaeU of 24,900 tona. aniwd with tM iSJMacb gana. 
the “Brin” of 28.429 tooH and ten ISA-inch gona, and 
the “Kin* Gmme,” “Omftirian.- and "AJnx” of 24.100 
torn, armed with ten iS-ti-IncIi gona. 

In addition to then lOie nndertakea to acrap flftom 
dreadnouiifats and battle < ruiaera, makliMt in addition to 
the "Hooda," as raentlfaeU abon, a totel reduction In 
tmmage of 907400 tana. The fraad total of capital 


Vie ->S j ^ 



ffpMd tS kiwU. Ar w wii t i nsht Ig*^, ftmiU i u I* sum. dnNvri bdt. 11*1 unn podttoni, 12* 
to It* I torpvdo vahm, twp tl* 

"Maryland," first U, S, battleship to mount tbe Ifl-lnch gun. We retain three of this class 

•hip tmmnge to he dentroyed totals n0R,l00 
OroHt Urltatn Is <ullcd upon to destroy any pre- 
dreadnoughts, hn\lng almidy scrapped them all to the 
extent uf about 270,000 tons. 

Japan 

Jspsn undertskeM to iitHiUdon her program for l>>c 
building of slilpH which nre not In Id down nurooly, tlin 
«KII," "Owari." No 7 and No. 8 battlenhliw, and Non. 
ft 0, 7 and 8 buttle irulNers It should lie Hfitinl that 
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COMPARATIVE STRENGTH 



1 

• 

1 

i 

1 

1 ^ 

1 ^ 


B 

Y 

r 

0 

1 

i 


united Stataa , , 

18 


102 

13385,176 

12,773360 

525350 

582,r2ft 

416350 

447,837 

W8U,wnJI Si^HiVW m 0 

Qfmit Britain , 

. e 20 

♦ 

M 

10*1 

Japan 

10 

00 

6,755380 

815300 

247,430 



this does not Involve the Plopping of coostructlon upon 
any ship upon which constructleo has stroedy begun. 

Japan Is also called upmi td acrap two batCtesblps 
the *'Tbsa" and ''Kagu." wlileh are udder coostructlnn 
four battleships, the “Anmgl’' and "Akagt,” which are 
kmlldlfig, and the *'Atago'’ and "Takao," which are not 
yet laid down, but for which cecteln material bae been 
assembled. 

Tbe abttvs Involves a reduetkei of six new capital 
s^ps wblcb are tmder construction, whoee toUl tonnage 
Is 264,lte tonik 


Juism undertakes also to scrap all pre-dreadnouglitB 
and capital ships of the seomid tine, which will Involve 
the destroying of all ships up to and taclotfng the 
"ftottsu'* This Involves the destruction of 11 of tbe 
older sUltM, nlth a total tonnage of 181,2281. ^Die grand 
total of reduction la 435328 tons. 

France and Italy 

Hegardlng France und Itul), tho American proposals 
as first set furtit by Secretiiry Hughes bad to say 
“In vlen of certain extraoi^ 
dlhurx mndltlons due to the 
World Wiir aftoctlng the cx- 
Urlng Ktrengtli of the navies 
of l> ninoe and Italy, the 
United Htateu dues not con* 
Hider neecssar} the dtucun- 
ftlon at tills Btiige of the pnv 
oeedlngs of tliu hmnage nl* 
lowoDce of tlu*M* nut ions, 
but proposes It be reserved 
for the Inter cisiKlderatlon 
of tlie Ciuiferciice “ 

Hie final nitlo aditptod for 
the live [Miners concerned 
was ft-5-3r-i 7-1 7 

RepUcenent After Ten 
Years 

It IH Agreed that no new 
capital Hhl|M HhiiU be con- 
st nu ted during tlie next t«i 

>eiirK, CYce|>t micli reidace- 
uient tonnage as Is provided 
by flu ugreement 
Tlie tonnage IwhIh for enp- 
llAl ship n^plnceinent Is as 
pilbmN Du* United KtuteN, 
52COOO terns Oreut UrttalD. 
52ft oot) tons, nnd Japan, 
515000 tons, under thla 
HgnHMuent capital slilim are 
reckoned to be ohsoJutP 20 
yeurs from the date of com- 
Idcriiiti Tills, II will be 
notwl. Is five years longer 
than has been ncceiited of 
lufc \enra ah the limit of 
iiHef Illness for n capital shtti. 
raidtal tUil[is 20 years from 
the date of coniplethin may 
Ik* tvpliiced by new catdtnl 
ship construcHim. the keds 
of such new oonstmetton to he laid when the ship Is 
17 ycHCM old, bnt the first replacement tonnage must 
not Is* laid down imtll 10 >enrs from the date of tbs 
signing of the ngreenwait The wrapping of capltul 
s1ti)w n*|)lacf*d by such new codHtruction shall lie iindei^ 
taki*n nor later than Die date of completion of the new 
conNtrm^lia] 

No Capital Ship Above 88,000 Tons 

A most liniKirtiint rcservatloa Is that regarding tbe 
slio of capital ships, which. 
It Is agreed, sliall not exceed 
3.501X1 tons. The rupldly- 
growlng sfxe of t upltal shlpo 
has been ono of the iiKiot 
^vilarmlng facts of the naval 
problem Under the iqnir of 
coiuijctttbm each nav> nnt- 
itrHlt> aimed to ontbuttd ex- 
isting ships In speed gun 
power protection et cetern, 
with the result Dint we have 
iiHiveil up In the last 10 <*r 
12 years from the 2nO00.toiD 
•‘North Dakota" to the 
28«10.ton “Queen Blixn 
beth," the 32,OOO.t<m ‘Mainland" and the dSOOO-ton 
‘Hood.* PretKiDdenmci of |smer giilned thrnugti big 
dlsplaceiDont of the Individual ship will no longer 
figure In future mnlcs. 

Auxiliary Fighting Craft 

In the agreement, auxiliary fighting craft have been 
divided Into the three heads of auxiliary surfHce craft, 
■ubmarlnes. and aircraft carriers and aircraft Under 
surface fighting craft are included cruisers (ex< luslve 
of battle cruisers), destroy'er Auttlld leadera. destroyers 
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and all other inirface t>pea exrept exlatliig moalton 
and imuruied aurfuoe craft under 90UO tuna, fuel aUpa* 
ehliiH. tenders, reptitr MhlfiM, mine Hweepera and 
vwaels readily ronverlibte from iiienliant v o ane l *. No 
new auxiliary fiKhtlng ernft inuy be built exempt frOrd 
the fiKrtHiiHmt that oxoced SHOO tons displacement olid 
35 kiKda M(*eed and iliut curry atore than touf 5dnch 
ffons. 

The total tonnugt* nf (ruloero, flotilla leaders and da- 
atruyers nibtaed etoli iM>aer is for the ITatted States, 
4G0,UK1 tnnn fur rtr«»at Brit 
aln, 4.'i0 0(i0 tonn and for 
Jaiun, 27(MM)0 Ions. If the 
total tonnHKo in Jiuxtllur> 
surfurt^ llghtinir rriift of any 
power ( xfiH*ds today the pre- 
scribed (onnnge as given 
abovi Hiu li « xoe«H need not 
be w rutiiied imtll replace* 
mentH a hen the total 

lotinuge for each nation 
must he reduced to the fire* 
scribed ullowunm All oux 
lUiiry surface fighting cruft 
wIksw keels had bem laid 
by November lirh. 11121, iiuty 
be completed, but no new 
conictmrtlon replace- 

ment tonnage innst Iw luld 
down during ttie period of 
the agreement 


Allowance of Submarines 

Kflcb iKiwer Is allowed a 
specifled total tonnage of 
snlmiurlnes which Is ns fol 
lows tlie United Htntes, 90. 
000 tons, Great Hrilaln, 
90.000 tons, and Japan, 
04vOUO tons. 

It Is possible that there 
will be some niodlflcatlon of 
this arrungoment Both 
OrenL Orttnln and the Uni- 
ted Htntes will have to in 
crease ratlu r Bum reduce 
tbelr submarine fleeis, and 
it has been urged that stuh 
addition Is ImnaislHtent with 
the putissw of the Oonter- 
ence, whh h olnis at alU 
round redwtlons. Tlie agi- 
tation In fti\or of the total 
abolition of the submarine, 
wlilcli ]»n*\nUed nt the Ver 
aailles Conference, showctl 
twaoe signs of revival at the 
present CVmference The nr 
gument ngulnsi the sulsiia 
rlne whs bused chiefly upon 
the possibility some power 
rfMortlng to the atnadons 
misuse of It, which whh one 
of the most damning Indict 
mentH against Oenmmy In 
the recenl wnr If the suIh 
morines wt»re to lie |)ndil1)- 
Ited altogether It was urged, 
no such ulMunlnntion Mould 
beciuue possible On the 
other hand, U was argued 
that the submarine Is tHtsen 
tially the weapon of tl»e 
weaker isiwer 


Qcmmmi j^msacAff 

tUtt shtll not ^ laid nntii t%p U U In 

I* ysaina of age (tan date o( dunpiktah. 

Deatroyera and flotilla iw^Sibatamy be replaead wtan 
ttMy ai<« lb yeani old: and fte aanM age apglkr to 
rc^^cemedt of submarines, ^rplane carriers mag be 
replaced after they are SSfl yekfs df Sge, bot the ke^ 
of such new constnictlon must sot M laid until the too- 
nagp which It replocae Is 17 |renrg ot age from the date 
of coniplethai. 

BecaiiHe of the fact that talrcTaft may be readily 
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CAPITAL SHIP STRENGTH AS DBTBRMINSD BY THE ARMAMENTS COVWVBXHCB * 
Iflsfilat'vmunt-Kfllt.lency In Last Column Estimated (M ai>-Year life Asalgned by Oonfierenoe 

United States 


< AmAL flBxni 


!i 


Mur>bmd 

<*4doniilo 

Waslilnghm 

Galiromla 

Tennessee 

Idaho 

IHsalMMlppt 

New Mexico 

Aiisoou 

Pennsi ivunla 

Oklahoma 

Nevada 

Texas 

New \ork 

Arkanaas 

Wyoming 

Utah 

Ftbrida 

Tfitals 


Right 16* 
Right 10* 
Right 16* 
Twelve 14* 
Twelve 14* 
Twelve 14* 
Twelve 14* 
Twelve 14* 
Twelve 14* 
Twelve 14* 
Ten 14* 
Ten 14* 
Ten 14* 
TVn 14* 
Twelve 12* 
Twelve 12* 
Ton 12* 
Ten 12* 

102 


702,0U& 
702,666 
702.006 
OHISO 
914.166 
014 100 
014.100 
914,160 
7R74J72 
7«fJ72 

mjm 

6&6,060 

6.iH,oao 

606,000 

620740 

620,740 

406.000 

490.000 

13385,170 


u 
82,060 
82,000 
82300 
82300 
82300 
H2300 
R2300 
fCfiCtO 
».400 
31400 
27300 
27300 

27.000 
27300 
20300 

20.000 
21325 
21325 


ladO Mtroc tanjptattitfta lofOukiii of attsiltary flght* 
llig emft iaouim t6r ftnMIta doeuottt 
Ttafl taat ctaaaa of tbg adrakutat vetafk to (tab Aae- 
eiiant maytea and atatfa that m the importaiMe of the 
nm^faant marine In In loimrae ratio to the ataa of daval 
anuamentB, regalatloiia mast be provided td aoedni its 
oonversloa ior war purpnans. 

Such. Is an otrtUno of this ageeement^ It 

beaisevldaiMeof a palnstmktaigthatdvy UMo tbestr«kltli 

of the navies ooncevkiod and the reepoMbitltteiv srl^ 
they Boveralty bear, 
agreement has been aceepted 
by the United States, Great 
Britain and Japan, and the 
esceprione wtaidi weew Ulun 
to It were not fdtmd to pi^ 
sent any lasarmoontalde dlf- 
fletiltiaa. By acceptancei the 
powers coiuwmed have re- 
lieved the fnmte of a ter* 
f al UMbocs, That la the neg- 
ative gain Greater than 
thla^ however. Is the poridve 
gain of the devehmnwnt of 
a of confldence and 

cooperation among the throe 
lending naval flowers of the 
worid. 



Hood <iiiodlfled) 
Ilisid (modified) 
Boynl Sowrrign 
Uoynt Oak 
nemluthm « 
ICevenge , , • 
liamlllro 
Queen RIlxabKh 
WnrHpUe 
Barham 
Valiant 
Malaga 
Benisiw 

Eiuprcss of Inillii 

Inm Puke 

Murlbornugli 

Hood 

Rrooun 

Uo|itilMe 

Tiger 

Totals 


Right 16* 
Right 16* 
fflght 15* 
BIglit 16* 
Bight 15* 
Right 15* 
IClgbt 16* 
Bight 15* 
Bight 15* 
Blglit 16* 
Klglil 15* 
Bight 15* 
Ten lan* 
Ten 13 5* 
Ten 133* 
Tin 133* 
Right 15" 
Six 10* 

HIx 15* 
Eight 18.5* 

164 


Great Mtaln 

817,290 

81T4290 

658.400 

058.400 

058.400 
«Yi8,400 

658.400 

658.400 
a5N,4tlO 

6.58.400 

658.400 
0.58.400 
006,000 
000600 
006,600 
600.000 
(158.400 
493.800 
493300 
484 800 


1916 

1910 

1916 

1010 

1017 

1015 

1015 

1015 
1010 
1910 
1014 
1914 
1014 
1014 
1020 
1916 

1016 
1014 


12 773,360 


87300 

87.000 

20.000 
20,000 
28300 
28,000 
26,000 
28325 
2fMK25 
28,925 
28,0*.^ 
J8325 

25.850 

35.850 
25350 
25350 
48,000 
27 550 
27.550 
20,600 

582,725 


20/20 

20/20 

8/4 

3/4 

8/4 

8/4 

4/5 

7/10 

7/10 

7/10 

8/4 

8/4 

18/20 

18/20 

18/20 

18/20 

10/20 

8/4 

8/4 

18/20 


Vagnfo 

Mutmi 

Hluga 

Iw 

5 ainaHlilni 
hUiM) 

KlriHhliiin 

llunmu 

Hnel 

Kongo 


Toluls 


Aircraft Carriers and 
Aircraft 

Tlie agreement HSHlgns a 
fgHK-lfled tonnui^ of aircraft 
caiTl(*r« to each navy, the 
United States lietng allotted 
80,000 tons, Great Britain, 

SOfNM) tons, and lapun 48,- 
000 tons. If any imwer pos* 
sesMW today k tonruige In 
excess of this amount. It Is 

not under uhllgntlon to strop such excess until repUice- 
ments liegln ut whbb tltim tite total liiaonHge shall he 
reduced to the prew rilHsl allowance Airplane curriers 
whose keels have beim laid down may he completed 
No new airplane rorrler tonnage excetfl for replacement 
aball be luld df>wn during tlie iH^rtml of the agreement 

Replacement of AsxIHary Fighting Craft 

rrulsers that are 17 jenrs old may he re|daced by 
new (‘(Astrm lion but the keels tor sutb new construc- 


h2ght 16* 
Right 10* 
Twelve 14* 
Twelve 14* 
Twelve 14* 
Twelve 14* 
Eight 14* 
Eight 14* 
Eight 14* 
IClght 14* 

00 


Japan 

745,840 

745,840 

780,000 

780.000 

789.000 
780,600 
526,400 
526,400 

526.400 

026.400 

0,756,080 


1021 

1921 

1018 

1017 

1«7 

1035 

1915 

1015 

1914 

m 


35,000 

35,060 

32,750 

.32,750 

82306 

324)60 

28,450 

28,450 

28,450 

28,450 

818300 


20/20 

20/20 

17/20 

4/6 

4/6 

7/10 

7/10 

7/10 

18/20 

8/5 


82.600 

82,600 

82.600 

82300 

80386 

28300 

25300 

27309 

28350 

28350 

2a625 

20325 

17360 

17350 

14300 

14300 

10312 

10312 


410360 


87,000 

87.060 

19350 

19360 

10300 

10360 

21380 

20347 

20347 

20347 

21,004 

21,691 

16308 

16303 

16306 

16308 

40350 

20,068 

20,688 

19340 

447387 


35300 

8^000 

27387 

20300 

25,000 

22,400 

19316 

10315 

1^408 

17,970 

247,480 


adapted from special types pf coimnerdal uht*raft« the 
(kmficrence did not etouddef &at It was pracdcabkr to 
prescribe any tlnilt for soeb^ 

A final and very Important danse nf the agreemmit 
idnds the istrtlca to it nut to ^lapoae nf any war ve ase l s 
In guy Claus in such a manner that tb^ may latar 
beconia couilNitant war vosesls In another navy Fqr- 
tben they bind themselves not to acquire war v es s el s 
from any (hretgn snurca. Another dense kxikUig In tlm 
same dlrertlim Is Uist whirir hinds the signatories not 


Atmogphert a Gltiit 

EnffM 

I N the annual Beds lecture 
dellvared nt Cambridge 
8lr Napier 8baw, Professor 
of Meteorology at the Impe- 
rial College of Sdetice and 
Technology, said ha wished 
to generallXG the utiuospbertc 
proresees In Much a way as 
to make Llieni amenable to 
estabiistied tdiynlcal laws. 
Ha Would regard the atmoa- 
phere as u giant steam en- 
gine A Mtenm engine had a 
hollar, Q ciiodenser and a 
flywheel The boiler of the 
atmoaitliere waa the warm 
surface nf earth and oea the 
rondonser soma cold surfaces 
In the IHdar reglniis and the 
great mmintnins, hut princi- 
pally tlie cold ragtime of the 
upper air 

The flywlied whs made up 
partly of the nonnal winds 
and partly of the aeml-per- 
manent winds of cyclonic de- 
presstoOM. Tha normal winds 
grouped themselves Into tw«» 
great circulatloiia — on one 
hand a groat ctrcum|*nlar 
clnulatlmi In tlte upper air 
In which air traveled from 
west to east, and, on the 
other hand, a comparatively 
narrow equatorial belt of air 
cciiitlnnally passing west- 
ward, Between the two, over 
the great oceano, were per- 
manent antloThmlc rircula- 
thaui, huge traveling bands 
of atr, a couple of thonsamf 
miles Itsqf (west U> oast) 
and a thousand miles wide 
(north to south) They re- 
minded Otoe of the driving 
belts of the war tanks ito 
thrir movementa. As they 
moved rmud like a driving 
belt they carried forward the 
westward moring air of the 
equatorial ctrcnlatlon on the 
aonth side and eastward 
mqvtng the air of the polar 
clreolatloQ cto the north side. 
They were thus the gear 
that kept the rosfai flywdieels In vroridtag order He 
attrifaoted macb tiflpPMsiica to this aspect of ibe fly* 
It WM k»g-dtstatooB sir travelpni win 


,Jwv« to take ridsfif llkp eotakdarattinli In future- 
YTy taking adtant^ of the eqnatsriM pomtup 1ft fbe 
flftMnth cwtuty Obtuntraq rcaqbed Aiomcu. and stm* 
Uat^, m tbe twntorieth SentfliT* hr Mtttaur'adwtait 
of the ctrcoinpoiar bedoft. Alco^ ftfaksad ihe AQi&tlb 
in aa atrpiaBb^ 16 Ikmrq thfts achketag tbs flrkwflp 
stop transslhaitto slridaiie 
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Hm Mwi wb l y of ilx paraMIc Mlrrora Into a oiniilo roSocior, diowiny th« nniTefan] nipeiwlon from tlie pole A half-mile of lltnmlnated road, along 

whkh objecta aUnd oat In a aUbmiotted oatline sharper than that diaplaycd In ordinary daylight 


The Last Word in Illuminated Highways 

An Invention That Calls for the Reversal of a Recently Expressed Editorial Opinion 

By J Matndm Bird 


M ost nutomobllUta will ugnHi that m thp ImhIh of 
|Ni«t 4>xt*oricoce the iffiinhtn which I opt forth 
e<Htorlally In onr luaue of Oi.*t Int 1921 Ik ctirrint 1 
liotnted out that ao far m am^centfu) lllunilnuMon of 
the road la concerned one*a lieadtlicUt la mntertor tit 
liola Ughta Ht the aide of the way Kvenone Mhu drlveH 
at night iimat have had experlcn(*eii, ata riling If not 
uctnally lending to neetdent, %hlch Illustrate this. One 
driven througli alternate »imc« of lUuinlnntion near the 
IKtlea and nuinl-darkneM between them until one's power 
of eye-acconiniodatlon la pural^ied, and the altentatlun 
of dande and durknetw becomeH u iticniu*e to mifetj 
And one'a headllghto, which are unlfonn and ugreraihlo 
In the llluinln&tlon tliey afford, are UHelcKH, the polo 
IlglitN Interfere with their action and leave the road 
HUbatantlnlly imlllunilnated. Tlie morning paperH of 
the very duy on which I write tell of a drUer In nhono 
hthalf the atrongeet preeuniptUa of coiiiiietenn' and 
iiirefat driving eslata, who was killed on a Hglitcil 
thoroughfare by running into a truck standing without 
lall-tlglita I have bad the oarrouest #iiiiii»e from a 
Mlinllor accident being saved only when the headlight 
of on approarhlng car— fortunntelj a gnwly tllcga] 
one — threw the obstructloa up In idlhouette On an 
Utuintnated highway of the familiar tyiie 1 think there 
is no argomoit against the 
pruposldon that vlslblUty is 
dangerously low 8o tai view 
of tbe eff^ve work that 
has been to meet tbe 
problem of glaring head- 
llgfats, 1 expressed the dell- 
nlte preferenea fOr a road 
wholly nnllghted save fbr 
ndi qieclflc Indlcatltm of 
acute danger spots as might 
aesm desirable. 

It is mar mwu^ to locate 
the reem for tbe unaads- 
fsetory dtarectar of road 
lighting as practiced. Most 
lUnihlnated roads are lighted 
becanae they are really 
stnetn KItber tbar run out 
Into tbe country as a continuation of some Important 
dty atrset, Uke tbe Albany Post Boad out of New 
or eiss thay form a common main street for a 
asrtes bt towns and dtlaa like those that line tbe Oen- 
trat Baltroad of New Jersey from Kilsabeth to Horoer- 
▼llle, or tbe New tork-Boston route practicany all the 
way fisto Jffridgeport. In ettber event the lighting of 
Vbaf dnmtry strelehes baa grown up as an offshoot of 
ttmllgHtbigof the same principles 

hase^bsift ShpUed^ wbste m weHty they do not at all 

nWr 

In di* fait place, dty strsets develop eroesinga every 
lOQ or SPi irbers at the vary worst we have lights 


shining through ftsna Uiih stmts tind iifTonlUig douhic 
llUiiiilnnf ion, and when often we ha%e extra hiititw 
tratlU iimrkerM M|witllglits llliiiiilniitiil hulldIngK, iti 
In the secftfid tdaet aloiif. <ity KtreetK the line of bourn h 
Ih mon or U^kk eouilnuoiiK imd while tlic rcllertlim 
fiH l<ir Is far from Itkl per <t*nt It U li\ «<► uannM sen* 
In tho third yiliuv the rnrh luiirkH a dcthilte tangildi 
and iminlHtakable limit of Diulgtddllt> on lia* one side 
while the tvnfer of the Kintt Is often inarknl hj ear 
tracks or other itieanN and the iv N alwaxs light enough 
(o see the«e iiiarks. 1 Inallx, the elTw il\e width of the 
(It) Htn«et iK tiHiiulh far more than that of ila road 
exen of tho road that Is considered worth lighting. 

Am we go out Into tla ojien wmitrx all th(M( faclorK 
dlHaiipxMir yd the itiarmUr of the lighting la irnH|l(l<Hl 
In D«f xxlse save that the llghlK an* probahlv fartlur 
aimrt In the Igirgidn ilie way Ik In gisierul Iokk 
K t might and 1(^ lexel In addition to Its general de- 
< retiKOd width It huN hrldges (iihertK, itits and 1111k 
when* the necessUx foi not c'n« nau lilng on tin aid**- 
linen Is JniiM*rarhe and mnxlug slindowK are far mon 
pn*\a](*nt Is It tiny wonder that the llgtiilng h( heim 
that Works MO well In tla dty 1 h a illKaHtroiiK failure 
In tlu conutrx? 

SupiMise wc plant a ikpI,* lieMlde the nuid aijd at 11k 


top place «n electric himp of sny candlejiower you 
please. Throwing Us light uniformly in all directions, n 
■mall iNirt Indeed of ItJt cnimclty Is put to work upon tbe 
road It Is atwurdly (Hd»nt that we can not light all 
outdoors, yet the effort to do so In obnusdly irrovalenf. 

SuiYpoHP, now, we attemiit to meet this dlsperalcm by 
the USB of rellecfr^jx Nuiitiose w?s put a reflector above 
the lamp to divert downward the W> per cfcut of the 
light that would ordinarily go up. and one behind it to 
cut off and nUllse that half of the remaining no t)or 
nent tbit would onttnarily be tUrweted away fmm the 
road. CNir field of attempted IJluiBlDitlon Is now re- 
duced to a mere quarter of all outdoors, but we shall 


liaxi us llilh HucecKK as wi had tsforc Wc must con 
('ctiirut( 4*iir Mghk iMK*n the nuid and on the niitd alone 

In a )i.lxcn dlriKih^n fnmi tin lump ilu naid licglns 
at a dctlnitc tllKtiinct from ila |Md( and «4tdN after 
another dcflTilte diHlunci Ah we Kwwp nnmnd th(» 
KiiahlnU from )ainill(*1lKm with tin rtsid In oai dlrec- 
Ihsi thnaigh actual |M'r|iendiculartty and back to 
iniralU IlKin thosi* dlHinm'eN diHiiuw* to a iiilnlinuni and 
tlieii inen am again If the |)i>le Is sot fl\e feet Isiik 
Irohi u Ikkfma road the ni\ that dMpN stnilghl lurow 
tlu wax iiiUKt start work Ux( find from the pole and 
IlnlKh 15 feet friaii It It Hlumld l»e Co(*UH(*d In n way 
that conllmM It cntlndy tn this tnUrxnl Tlu my limt 
KtrikCH the road ul u kkdegree angle, op the uUier hand, 
iiiiiMr lie clTiM'tlxe oxer a dlKtamv of dd feet hut (his 
(hioK not U»gtn antll we p*t 10 feet fmin the imb* No 
men nflcctc^r will do all thlN vw iiiUNt hare actlva 
fcKiiKlng as well WV must haxe n variuhle fw using 
thfil iiM^etK tlu* xarlathsi we have evempJIfled, and ttt 
thi siitne nine we iiiiiAt have nmli dUtrlbiitlon that 
then an no dark InterxnlH Incident ally, It must be 
true dlKtrlhiitlon and nothing iippruadilng a seanh- 
liglit l)eam with Hk (^hin 

\nd then we are It Mounds like a pretty pmbleni 

and iiiikH.Ml It IH JuKt that 1 he laviiian might he for 

given for doubting that It 
w ould liuvc any nolutlon. 
and ex-eu tbe technologist 
might well harbor an uneasy 
fis^ltng on the subjeit But 
the lllutiilnuiJng englnet^rs of 
llu* ^<chcnectady lalN>ratory 
were not witling to give It 
up lltcx Htnyed with It un- 
til till y found a solution. 
Tlu form In which they 
found It hears out all wo 
hnxv Hatd about the pro* 
Kumplixe diflkailty of the 
problem , for In order to 
iiililexo the fl»*slnHl results 
I1H.V htixe hud to use no less 
than six dlMtinc.'t mirrors, of 
dcllnlie sixe shape and nr- 
rnngeiiieni We need dewHbe only throe of these for 

the uRsemhled mtU*ctor 1 h Hxmmetrlr, with the lamp 
In the mlddlt 

Tim Individual mlrntrs are imnilKilolds, like tJu one 
Itehind tlu tu'dlnitry lieadllghl hut riiex un* Munewhut 
longer extended than iliew The thn»e of them are 
nested nmnud n comiiuio axis and eominon foe us and 
tlm closed ends haxe boon cut aft — truncated hk the 
geonielcT wrould put It The mirrors are thus Kiinped 
like long niirntw cutn« without any iNitloms The neceo- 
Hlty of this la aptwfmit In order that all three of them 
iiuiy function tm a single luiiip without getting in each 
{ContiMUv^ *m pttffc flJ) 
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A Reminiscence of Marconi 

T IIR editor of thin journal r^ceatXf tiad Uia ualque 
oxiieiiHuv of udtlreMlnt an audienot eadiiiated 
riMiKhly at no/MO, thrungh the radio broadcaat- 
liuc Hervlce ik tilcb u noted electrical company haa wtab- 
IlHhod ut Nowurk, ?«ew Jeraay The magic of the thing 
lay In the very quiet and eaaa of It all Jnat an arm 
chair, an ordinary commdrelal toleitbooe outfit and 
quiet Bpcech rach aa one would have acroaa the table 
with a friend over coffee and dgan. It waa natural — 
Inevitable, In flact-Hhat Into our aabcanscloua mind, 
while we were engaged In that little talk, there ahould 
come the Image of Harconl aa we aaw him end talked 
with him twenty two yean ago In the pilot house of 
‘'La Grande Duebesee,” an ocean atearoer that had 
bean requialtlooed for the lint dlqtlay of “Haroonl 
wfreleaa^* In the United States. 

Marconi's npparatm conslated of a receiving and 
tranaralttlDg set, and a wire whtdi led out through the 
roof of the pilot bouse to tlw mastbeud, and provided 
a single veHliul antenna VJO feet in helglit. The 
rocelvtng apiMratua InUudetl u small gluss tube (the 
coherer) whlih cHintalned two silver pole pieces with 
thdr ends about one-fifUetli of an Imh apart He- 
tween the «mds a as a mixture of nickel and sliver 
filings with a trace of mercur} Normally, becuufio 
of tbelr resistance, the filings prevented the flow of 
current When the radio Hn\«s ^wre rewlvisl, the 
resistance britke down and the local current passed 
through Miircnol bad arranged a Rinall haniiiior, wlilcli 
rap|)ed omUnimusly upon the coherer h) means of a 
local circuit which waa dosed when the radio waves 
passed through the metal filings. When the weaves 
ceased, the hummer gave its last rn|i uiul the tube was 
left In a dfHvihered condition read> for the next trans- 
miiisl<m Messages were rehijvil from this station to 
the B(«nnett-Murkoy cable atoamer un< laired near Knndy 
nook Itglitsbip, and to a aUitlon at the Nuveslnk Hlgti' 
lands. Both of these KtutJUms hud cuble conncctlunM 
with New lork. No great range was called for since 
tlie >achts on no ]>urt of the course were more thim 
fifteen miles from tlie starting point at the Ughtslilp, 
and the iqstem worked satisfactorily 
On tlw last leg of the course when “Coluiiibla** was 
leading Hlr Thomas Upton’s "Hhiiinrock I” by a mar- 
gin which spelled cerutn \lctory, and there was a 
breathing spdl for the wlrelem operator, who was of 
rourae the inventor himself, the writer asked Mnrccml 
whether he expected ever to send wireless mes- 
sages across the Atlantic Ho smiled, lifted hlu 
hand defvrecatlngly and said "I ba\e covered 170 
miles In Kngland 1 sin now aiming at 500, then 
I Hhall try for a thousand Across the Atlantic? 
PerhaiNi. We sliiill see," If we had {u^llcted to 
Marconi that, twenty two years from that day, 
the speaker would bo sitting In on armchair and 
talking to on audience of Home 50,000 people, many 
off them over a thousand miles distant and most of 
them seated la the quiet of their own homes, or If we 
had told him that the next day the HuKNTino Ames 
M AN would be sending a Christinas meHsage to that 
Intrepid explorer, Htr Kmest Hhackleton, when two 
tpontliM out csi his trip to the Antarctic— we wonder 
what Marconi would have said. 

The First Fruits of the War 

n have gathered In the first fruits of the 
war. 

When the Conference on the UmltatJon of 
AmiamcntM ossemhled In Wnshlngtim on Noreinber tl, 
lOSI, the world was facing the two alternatives of 
friendly cooperation or war Then can be no doubt 
about that Jaiwn Imd answered our naval activity 
with her elglit-elght program , Great Britain bad laid 
down four great ships of the "Hood" class, the war 
KWremongers were busy funnhiK the sparhs of reseat- 
neat snd suspldoa and— well, It was the old, old story, 
and It could have had but erne sad ending 


As our readers are well nwHt the ScmtTfnc AMim- 
CAN has always protested agah^ the cmiiMtoa, after 
the war was woo, of our amkt havnl pfogrsm. We 
did so becaase we foresaw, fhht ovr cooHnned naval 
activity would reawaken that lOdpbtilldlng rivalry 
which, logically, shimld beta died down when the 
Armistice was idimvd. Atwggg wd hkn had A pfofennd 
admlrarloa for the United. iHatas Navy— always we 
have endeavored to strengtiMa its bold npoa the bnag^ 
Inutloa of tha country and win for It the loyal aopport 
of the people and Its Oongresn flowing tbs Armlstloe, 
we would have liked to sen ws txpedad |o see, the 
Navy set an example of dlsamanMnt^ by canoaillng, or 
at least modlfl'lng, Its great war program. 

That was to emne three years later, end be the ever- 
butting credit of the Nuvy let It be oald that; when oar 
President and the Hecr<*tary of Bthte called npba their 
naval advisers to foniiulate a plan of dUmnaament, 
(tur experts made such a eweeplng rednctloa of our 
capital ship progTHiii us to put the purity of our 
motives In calling ihla ctmflemace beyond all questicn- 
With tme stroke of tlie knlfa they cut out the six mai^ 
nifleent battloshlpH of the "Indiana" class, the six 8$- 
knot battle cruisers of tha "Constellatloa" claee, and 
even pmiKwcd hi break up three slater ships to the 
"Murylimd * that were within eaiy readi of ee m pl etl on, 
'fhe effect was Immediate:, No suoiier woe the pro- 
tioHUl read by Hecrotary Hughes than It wee accepted 
by (jrcHt Britain and Japtm, and as soon as the full 
Import of the proposal was understood, a sentinient of 
aiqir(»viil and uppn'clatlon swef^ nmund the world* 
* Pctic^; hath her vlrioHes no Jm than War" , and bright 
as iH the rf>n of sacvcMses won by the skill and daring 
of our Nuvy In Its fiimona engagements the high 
Hcas. none was greater, none called for such self-denial, 
none dimiiinded such unqucstlofied moral courage, and 
none, surely, In the years to come, will be regarded 
ulth more exalted nathsinl pride, Ihan thfa victory of 
Pence, whidi was vion at the very opening of the recent 
conference 

How complicated and dlfilcuU was the task of ad- 
justing the three navies, and arranging an equitable 
assignment of ships under the 5-A-fi ratio, only a naval 
ex|»ert enn fully uiqinH late In spite of some Inevitable 
crltlrlsm, the proposal has met with practically uni- 
versal cnd<»niement. Not even the most carping critic 
has dared to suggest that we have favored our own 
nt the expense of the other two navies. The posslblUty 
of that iiiiputstlon was shut out by the fact that we 
Miiggested scrapping our own fleet of battle cmlaera 
and pemilttlng Great Britain and Japan to keep 
the1n«. liiipHiilnlttv whs iltown, also, in allottiog to 
Great Britain a twenty per cent exceas of capital ship 
hmnage over uiir own, on the ground that her lateat 
battleships u'ere already five years old, and bar whole 
fleet had suffered more age-det«ecUtloa than ouH or 
that of Japan. 

We have spoken of the credit that la due to the naval 
experts who prcpareil the program of limitation. But 
precedent to that was the masterly work of Senator 
Borah, who, single-handed, swung the Senate Into line 
with a unanimous vote for tbe movement and thus 
strengthened the hand of tbe Presldsat and Secretary 
Hughea In inangurattng the geg^ movoment whlcb bti 
now so nobly been consummated. 

The Crying Need of tha Patmt Office 

I T seems almost IncredlblA that It ahould be nsCa^ 
wary to reiterate tlie great need of tbe United 
States Patent OfRce to t» placed upon a baris com- 
niunsortttfi with its needs etH tbe requlremeata of the 
cNitmtry But the appeals tot have been made from 
time to time tbronidi the OomaiwAoMrs of Patents In 
regard to the cnndlUoiur wi|bin the Patent Otilce bate 
been widely known througbeut tbe eowtry, and stdl 
GongreM has failed to brlAi nlwut tbe refoftue tot 
have been called for Whether this Iq due to egr^ 
to tbe ruah of otlMi^ busiiieae or to toe feet 


that no pdrUmitep petmm tn etitoto ^ 

us to dedde fr4A to eurtoi 

these needs in to ' 

if tor not beedM by mtonton ei OsecMh, and it 
to to be boped that nto neto Mt by lato to 
the dUbeultles end dedeetn at the p towf e»*toro. It 
Is untbiQJtoble that tots giiiet bniMh of obr Oosm- 
msnt Aoiild sufltor tovonsh toittobtldn andnegleto an 
tbe part of our legbdatom 

The plea tor eeonotty vbUdi ts being tserctsed to 
many departmenta of tbe G ev eg nmi t nsnd net appto 
to toe Patent (Mtoe. owing to the feet that It hoMent 
toe pree c nt atotnent about AB,iOOOi)09a In tbe Tneesory 
IQvenr year, but one, tonoe iflfiB fbece baa baaa a nipina 
tumid bito the T rea su ry by tha Patant OSkn lJuring 
mil this time there has been but ens tocrease in aalaitaa 
to the Bxanilneni and that of only 10 per oent During 
tbe World War naturally tbe Patent OlBce torea waa 
greatly depleted , and elnoe tiwi, Oongrees hae decltoed 
to Increase the salaries snflldsntly to attract mm of 
tbe type that fha Patent Oflloe nee di i 

Tbe diffleulty with the whole gfeiem Ueg la tbe fact 
that It is nobody's particular buMnaae to eea that tbe 
needs of the Patoit Office are compiled with And that 
the ro a rliln efy of tbe Patent Ofliee Is so well oiled that 
1^ creaking will not be beard outside. But the time 
hae been rMched when something most be done and 
that something must be done my soon. 

In a report made In July, tSOU by Mr, Bobertaon, 
Oommlssianer of Patents, It was pointed out thaMcom 
July, 1D19, to June 80th, 1P2t, “tbs Patent QOee suf- 
fered a loss of 168 exanitnem Theae men, who ware 
ectentiflcally trained and alao meitibere of tbe bar, have 
been replaced by Inexperienced men, feeeh from collegei, 
without any knowledge of patent law or any legal 
training. Bloreover, the men who rcslgneil were famil- 
iar, through years of experience, with tbe particular 
art with which they were engaged, and It takes yearfc 
to train new men to tbelr plaocs." 

During the fiscal year ending June, 1800,^ tbe Oom- 
inlsolaoer of Patents nq;M>rto there were received In 
the Patent Oflkse (B,756 appUcatkme for patents, while 
during ths year Immediately following fhere were 
64,248 appUcatlottS, or an Increase of 64 per cent Tbe 
trademark applications jumped from 8061 to lOto, 
or an Incrvaae of 85^ per cent 

The Oouunlttee on Patents of the House of Bepve- 
sentatives last June unantmously flavored tha enactment 
of HJt 7077, designed to meet this rituation. The 
Senate Oommlttee on Patents alee reported la favmr of 
Bubetantially this MU, eUting in thelv report that **the 
emjrioyecs of this offlea, to a great extent are technloel 
and edentific men* It has been recognised tor many 
years that the balarlea paid In the Patent Offloe were 
not sumdent to retain the kind of men titat are abeo- 
lutely aeceesair if we keep up tbe efildeney of tbe ofifcn 
At toe present tto toe offies is fsr bebtod to Ks 
work, and with ext s tto aalartas It Is feund to be to 
ponrible to keep an organisatien of taalttcd imb." 

It Is a wtoldcnowa feet that mlUtceis of doltors are 
tovested, directly or Indirect^ to the manufactare. of 
patented toventious throughout the tnutod iftatoa. Tha 
number of people engdoyed to various manufactactog 
tAfukte torougbouf to# country amounU to many sril- 
Uona, and sttn tha boehMss of tbs Patent (Mgea to 
allowed to languish ihroutoi tog toertta of CkMris- 
rio u ftl aeticn. Xt to the helglit of tooonstotoncy tor tha 
Qovemmeht to upend ibonay to an tiuleaver to rellata 
tbe wto nH ^ l py ift ent situatlen when an tovpnioii* with a 
new, tototoustptodoct ninaf wait mahr nahitiia to 
tort racelvbMi tile Initial actoui of tha Patont Odioa 
that would kto totodtf badng to pto 

eeetong erttli mpnetotototo u4ticg atoT dnq^ IlkMMb 
QfIdlestoB, ^ 

It to teiriaAlk WIT ^ 
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^ibnvi^ It |g tme^A Uut thU impor- 
Ilyxni, tlM»«for«, havti 
««M3r-«t bwrt, tt 1* Istportiuit to write 
nvw Uf ftmMn «ttd Oan«mtnMui t|uit Biu 
UJBt t07V to pMHN) taUnadteMr. 


Crmw^l <u Ocean Ltnen 

I T wim^intollku* tto pnyNMnU of the Ooefer- 
0000 to ocrop oor olx battle cmlom dumld oogfoot 
tto ttotolkt Qmt ttox mlgbt profitably be com- 
ptoM ao oean Uftora. Were that dooe» ttolr groat 
length of fitfi Itot nd ttolr beam or om lOO feet would 
pot ttom to tto claw of the htrgeat ocean Unera of the 
**lievlatibmi,’^ “Maltanla” and **01yiiii)lc** type* <hl* 
tboflhh to dlepiaeemcnt they wobld be from 15,000 to 
20,000 toto ItM 0UUI tboae ahlpa, In speed, If It leere eo 
deelredf they eoold be made greatly to snrpaae them 
Candid^* we do not beltere that this cSumge wiU eeer 
be toads ft>r tto raaaona, first, that, at least to the 


case of the more advanced ahlpa. It would cost aa much, 
If not morst, to com p l at e them as paa wai g er ablp% aa U 
wooH to btold enttrely new vesse l s of equal touiage, 
front tto toto up . aeoondly, because they would be un- 
comfortable and very wet to a a eaway, and thirdly, 
because they would not be economical to operatlao 
Tto best ptont to 1km oi such reconstruoted vcasela 
would to their safety against loss by colltoloa Hie 
subnergsd portton of tto hun la subdivided into many 
hundred separata compartments, big and little It 
might be said without exaggeration that below water 
there are from four to tox hoUe, cue wUhto the other, 
and each separated by a few feet of lateral distance 
from the one outside of It Not only so, but this longl- 
tndtoal subdlvlfiloii is Itself subdltlded tranaveraeU by 
a vast Bttinb^ of bulkbeads. The underwater project- 
ing ledgs of an Iceberg that Kpped open live forward 
rompartiDMits of the *ntaBlc" and mmt her to the 
bottom, would scarcely affect Uie atnbtllty of erne of 
tbeee ahipe; and the amount of flooding that ensued 
could be quickly controllad by the ship’s pumps. 

It to this bewildering auHnini of subdlvislan that 


would to tme cause of the great cost of reconstruettog 
a battle crutoer for p o ee wi ger service. To provide the 
paetonger, baggage, mail and other accommodatloos 
proportionate to a ship oi thto alee, it would be necos- 
■ary to rsmova the greater part of die subdivision 
above retorfed to-Hi riow and costly job. Thai, audi 
tranaverae bnlkhaada as remained would have to be 


extended to tto toilp’s outer shell Indeed, we do not 
know whom to pity tnoat^he naval architect who 
would have to design the recoostructlan, or the con- 


straettog engtoeer who would have to carry It tbrouito- 
In adtotlou to deartog oat tto ship below water level 
at least two, IMMI probably thres decks for paseenger 


aooemmodatloii would have to bs added, rortbermore, 
to mate tba veasto a good ami boat. It would bs neoes- 
sary to raise dm frecAxmrd from stem to stern. The 
‘‘AUaretonto** has 46 feet of freeboard forward, tto 
^'Uvtothsm** prabably 6fi or (0 feet, but the battle 
eratoers bava oaly from SO to S5 fbet of freeboard, 
Tto additksi of this boUr and top wdgbt would have 
no 111 effMt upon tto stahlttty. for the reason that the 
heavy waigbts SEf side Srnior, harbettee, tunrsbi and 
gans wohid to removed. Indeed, we rathmr stupect 
that the ibtps %oaUl be grand to be too stiff for com- 
font and ttolr ralltog to a beam sea would probably 
tof )srtcy and therafbre mctnmely unpleasant for the 
t)sstohg<ra y urtha t mop a, becatise tto ffMrward meHm 


oi ^ to* to ^ extremely wet 

irhsn Info* a band- aw. TbO writer saw tto 

k vlWlSf ship fbnradjl than the tottls 
qndaira Ifi tost ukm fteohoard, bury tor 

ra^dadto ^filNdc qgt of sight when she was being driven 
wutfd hOTte to tto nppm* voite 

hatontonm Msinst tog 

ttereto Wdgse, «t cetera, tov^ 
## fM* ifidrOa to wlthstohi to* 


blow Hm battle cruleera were dealgned for 80 knots 
speed with 180,000 bunmpower. Forty to fifty thousand 
horsepower would sufllce to drive them at 24 knots. 

Port Authority and the ffudton Rwer Bridge 

T HK Fort Authority wai formed for the purpose 
of making a comriretooslve survey of tto prob* 
lem of freight and paaMnger moveoMnt at the 
Port of New York and coordhiatlng the efforts of the 
States of New York and New Jersey to this end. The 
recent report of the Port Authority shows with what 
painstaking care this vast problem has been tnvestl 
gated , and with one or two exceptions, we are able to 
give the report our cordial endorsement We take ex- 
ception. however, to the autonmUcqlly operated tunnel 
as being altogether Inadequate to meet the situatloa 
and aa costing a sum of nicoey out of all proportion to 
the benefits secured ^\e take exception also to the 
statement that although there is a call tor a nudson 
lUver bridge for vehieulnr traffic, there is no such de- 
mand for the provision of railnmd tracks to enable 
freight end passenger trains to enter Manhattan 
Looking broadly at the problem, we hold toda> 
as ue have held tor yearn past, that the first and most 
pressing step to be takra Is to Join Manhattan Island, 
which is the bustnem heart of this district, with the 
rest of the United States This, of course. Is only part 
of the problem, but it )» by fur the greeter part, and 
it can be solved at a stroke b> the conatruetlon of a 
great highway and railroad bridge of the l>|ie which 
within the next few years will be erected across the 
Hudson Blver The Port problem is so btg that it is 
tolly to play merely with it by the construction, now 
and then, of a tunnel of Itiulted capaclt>, such as 1 h 
proposed by tiw Port Authority It would lake twenty 
tunnels to equal tlu* one bridge In capacity, and they 
would cost two and a quarter times as much 
The problem Is one of handling possengerM, hrav> 
frclgtit, and light, ainall imckage general merchandise. 

llie Fort plan makes no provision tor brlnglttg kmg^ 
distance and commuter passengers into the city It 
lands them on the Jersey shore, and leaves them to 
mate their way as best they can, by tunnel or terry 
ncroM the Hudson Jllver Tto bridge will bring the 
long-distance p€M8engor8 Into a union statiim In the 
heart of the city, and will enable commuters from New 
Jersey to move from tlidr homes to the downtown dJu- 
trlcti without a change of cars. 

The Port plan proposes in abandon the waterfront of 
Manhattan as a location tor the transter to steamships 
of heavy freight coming In from the sfrathwest and 
north, and lubstltates the Jersey waterfront m Its 
place. The bridge, with its twelve railroad tracks and 
Its clasalficatton yard In the Jersey meadows, provides 
tor bringing heavy freight In carload lute across the 
bridge and Into Manhattan, where tt can be unloaded 
direct to steamships at the docks or into Its line of 
warebousea extending down West Street 
The Port plan proiswes to handle tooil clothing and 
general merchandise, or what Is known as less-than- 
ctrload lota, by Imllding a tunnel beneath the River 
and diagonally beneath Manhattan Island, and provid 
Ing a series of warehouse throughout tbe city in which 
tto material can be sorted either tor Immediate dis- 
tTflumon or tor otorage A eyatem of electrically- 
operated trains without craws is to be employed. Tto 
ay et em may to good, but it has never been tried on 
tto amUtloiM oeale which te hers suggested. To that 
extent It is an experlmeDt Ttoretor^ It would seem to 
be tejudiclons to comndt the dty to the expense of 200 
mlUkn dbHars whlcii would be required to piece it In 
toll opsratktt. Tto bridge sohemeb on tto other hand, 
pcopoe y to employ a btrge fieet ot motor trucks whteh, 
at a cissstftcatlop yard in New Jersey would load up 
widi raii^liiMiaBdise and rim Erectly across the bridge 
to tto msrdiant warriiouse ^ the store front to which 
the stuff iras oonalgned* >'mhsrmore. as regards heavy 
freight ip carload lots, wbettor It te consignsd to tto 


city or for steaiushlpa sailing to foreign or domestic 
ports, the bridge scheme, instead of abandoning the 
Manhattan waterfront for such freight purposes, pro- 
poses to tmlld a freight and passenger track down the 
length of West Street and boose these tracks within a 
ctmtinuooa stretch of warehouses, with cominunlcatlonH 
extending across the street to the various plera. By 
this means, heavy freight <H>uld be either delivered 
direct to the ships or stored tn the wsrehouses. 

Germany Is Disarmed 

W HHTHER Oermony has acconipUsbed ‘‘moral** 
dteanuament or not, there cun be no question 
that she has carried out to completiott tto 
material disarmament demanded at the Armistice and 
at Versailles to completion If today she were morally 
war-nitnded, and If she were not disarmed, the threat 
of war would still be present But Germany, so far as 
any military operations Is concerned. Is so comptetely 
liereft of armament, that any military man, basing hJs 
statements upon the fai te as they are and as they are 
known to be, will tell }oii that, for all her seven million 
men of fighting age, site Is not only Incapable, today, of 
military operations, hut of necessity must remain eo 
for a long period to come 

Modem war is an engineer s J(»b It Is a matter of 
mechanical appllonivs produced on an enormous scale 
and wielded by a highly trained army of mecbanl 
ciuns. Destroy *tho inechnnlsin of war and you have 
destroyed tlie possibility of war so fur us a dlsanaed 
people Is concerned 

Tlianks to the Conference ut Washington, we have 
liiJd the btigHiKKi of J/irmnesH navallsm It remains 
for the Conference, or a slniihir fsie, to lay the bugaboo 
of un ever-present Oi mum iiillttarisin The questloti 
1 h Has Gennim\ disarmed or luis she not? 

The answer to that qiu^tloa Is to bo found In a 
review of the work ckf the InteniUled Commission on 
Military Cmitrol, with hendquarters nl Berlin, which 
was printed In u recent Issue of the New York Time*^ 
In which U Is stated that both In respect to manltloDs 
of war and of establlslinients devoted to their manu 
faeture, Germany today Is from 90 to 96 per cent dis- 
armed Field and heavy nrtlllery Is too bulky ter 
suceossful concealment, imd wo have noted that occa 
slmal oflkHal re{M)rts during Uie past half year have 
stated that all of the OefTnan war material of this 
ctiaradter Is accoimted for Of the celebrated iiUfiea- 
icer/cr«, 11,579 liaxe btvn surrendered, 11,489 have been 
destroyed, and 90 remain Machine guns and rifles are, 
of course, easier of (iint;eulmont , yet the surrender and 
destrocUun of them* liave been on an foormons scale, 
biclvding 8A500 machine guns surrendered and 84,108 
destroyed, with 2397 remaining. Of rifles and other 
small arms, 4,400,049 have becA surrendered, 4,851.027 
destroyed, and 100,021 remain. Wo are Intenuad that 
this military disarmament has extended to field bak 
erias, field ambulances, field printing plants, armored 
trains, pontoons and bridging niuterlal, that tC coven. 
In fact, everything conceivable to the military mind. 

Not only has Germany surrendered or destroyed her 
finished military material , but of the 7000 nmnutectur* 
Ing plontH and factories which were known to have 
bem engaged wliidly or In iwrt in mnnufacturiug war 
materials 5000, comimsitJng with the great Krupp 
plant, have lieen de-niflttarin*(], and of the 2000 tee 
tortea remaining, the maJorit> un tniiall and of very 
limited caparit> Tlio TntenilllcMl Coiiiiiitsslon on MU 
Itary Control has ikmo this work of Industrial dlsarma 
tmnt so thorouglily tliat in Ite oidnion fully two >ears 
wtnald elapse before Gertimny coultl begin to supply 
immitlcns of nar even on a limited srale 
Shortly ator the Armlsllce, we wrote in this paper 
that the very last thing the Gcruion people were think- 
ing ateivt was amdher war We repeat that statement 
today, with a conviction which has been strengthened 
by the sweeping manner In which her disarmament hfig^ 
been carried through 
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S«mpl« speach^eama hov tha phanatle laboratory 


VV THAT in hninim Hpm*h7 'Whot are Uh oomptnent 
VV ol^nenta and bow idioald any one of Ita vorietlea» 
iinr limKiinge, be atndted nntl taufcbrV Ih It u rot-ond 
dry Kjatoni of rulM tntllc^ prainnmr, fCovemlnir <to ootiie 
c>xteBt) lt» Miiiten retNird, lIlHititure? Cun a Miiwr- 
ndul Ntudy of thin iirtJftclnl deciHlIua, an ctwnntmly 
currletl out ut Hchotd, iiiovey on:itblna llbe an Intimate 
knowU»(lffo of H foreltm tanauaaef Or la It mtlier a 
U\tna orfnmiKtn, wHiteihlni; extntina and irro^rlna and 
depaylna In mllUcmn of huionn mln^. Ihvobltlna In^nUI- 
UtuN of hninon lieoiia and flndtnir Ita Immediate, ita 
furenuMt expreHMlim, not In the 11 tern o produota of a 
fea but In the luouthH of miUlona of human betngal 
Tlie iH ienee of pbonetl<9» hue developed a growing pro> 
IMifdty toward the bitter vlew|M>lnt 

TiHiugh tbia )otmKeMl bramli of lUkKulaUc aclenee he 
nt the Miiue time un ImnltiHhle iild to the me<lt4*n1 prao* 
tltluner (deriving addltbmal knowledge on rrKirldd proo' 
mweft) tt» the iwyiladoglflt (atuiblng the inentul nmke> 
up of Inngiingrfll, to the urtor und piiltUo speaker (In 
font on |ierfe< ting Ida eloctiilon), and to the temher of 
denf-niutcff and Ihoae nffeeted with Muite other deteti 
of aiimh, there la but a limited number of pbiciw 
where exiierliuentul phonoHin can he atiidled from «m»e 
Hliectal |M>lnt of view, and there Im |»erhu|)H but um 
place In the world where thia aiudy ran lie carried out 
In the unlvernal rather than n apetlaUat eidrit tlie 
l4ihi>rutor> of Kacfierlniencitl Phoned !<*« of the City of 
llaniharg 

Tlda unique Inatltutlon la under tlie dlrecthm of Prof 
PnnoomilHd'atilu, a ^Rotimn of Rome," who after 
atud^lng at Certuan and French univeraltleii and work 
big with the pluneern of phonetle mtence In both theae 
«>untrle«. wiia nptmlntwl to take charge of the newlj 
fuundtHl PhiAefic LulMirutory t*tr African l^rngunges of 
the nty of Hamburg Cndcw liU care tlda waui nut 
grew the Unilted apace at Uh dlapowil (occupying an 
entire building Inatead of a single nami a« In the be- 
ginning) , juat as rapidly It outgrew Ita original scope, 
until It now eiiibniceH the whole adenoe of phonetlca 
and ItH aitpUcatlona, In place of the mere pbonetlCHl 
elements of a glvtu grtmp of langimgeo. 

The laboratory building Ih sUauled In tlie center <»f 
Hamburg though in h quiet neighborhood, done to the 
remaining State laboratorlea, the notanlcal Ounlens 
and the old cemeteries. It coniprlfaw four sturlea with 
^ rooms, of which 10 are used for experimental work 
Hie arcldlectiire as well as Inner uiHMiintmentH are 
both practical and In accordunce with modem faslUon 
The baseiuent Is nmlnl> w t aisirt for X ni> work, ordl 
nnry photography and idiobqtraphlc voice 

retiirdlng. The main ilmw Is mainly des- 

tim'd for Instructhm, thougli at the same 
time available fur aclentllk work The 
first and seedkid floors coniprlse In addl 
tlott to romiiB for idumograplilc reconltng 
and rejirodm tlon. microscopic examination 
and tlM» storing of records. The direebw Is 
nsslstfsl by a machinist, two meclumlctans, 

H laU)r»tory servant and other luannul 
helpers as well as by several vidunteer 
nsslHtnnts (at the moment under review u 
Mnglng nilHtress n linguist, a medical spe- 
clallHt and a teacher c»f deaf mutes) On 
nemunt of the wide range of work covered 
b> the ]alKirator>, there is a growing 
Hpedall Ration Into different departmeota, 
thiwe already fomuMl comprising ii Pho- 
neth \-ray I>et»flrtmi*ni ii Clneiim Pho- 
net It Itepu rtment and n Phonographic 
Central Htutton, all of whtih have Air 
Hiutie time been supplying new material by 
arlentlflc researcli work, ns well ns collect- 
ing and oUisslOlng the nvalbthle material 
and giving out hidh sclentinc and practical TW ] 




TIm MtopboMMOpe, with wUdi llw and tlw 

tnveaUgainr are able riawritmeeady to aee tha vem 
cords In vibration 

Information. Tlie work of the laboratory Is ably aaslstsd 
hv the pubUcatloQ of on Inismatlonal mngailne, called 
M OA** and which under the joint editorship of Dr 
PHnconcelll-rHlxlu iind Dr H Outjunann constitutes tim 
ttterarv center of the >(iung science of phonetics, tmb- 
llsldng accounts of the licst work done in all countries. 
An regunls methods used by exiierlnimters In pho- 
netics, It should Im* remembered that even the mere 
ttlmtrviifion with the unuldcd ear, e>e und simse of 



A sewnd recorder for piumetk 


touch will suiH)ly H wealth of valnuhle data Hm ahtl- 
lt> of dluc«*mlnK sounds, of course, \nries within wide 
limits fnim one person to the other and can best be 
tested by meuns of i)h«u>graiih reettrds , many personii, 
especiully deaf mutes, with or without u atSHlul train- 
ing, have a surprising farillty Air lip-reading, and the 
touch enables wiund vibrations to be distinguished with 
relatively high NensIllVeness. 

Far UMire acrurate n*salUi air, however obtslned by 
ref«>rttng to siMHial niipnml^s for exuiiilnlpg sound 
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A s ps s tl i cur ve nf w swh nt dUr«reBt duuMeT'^ 

phenomena, Htune of these sfs for vlmial observatloii, 
without sny recording derices. The working of the 
larjiuc, the mala orgkn of buman voice, U, for instance, 
with remarkable ease examined by means of Dr Pan- 
cimcelll-Calatii's autuphonoscope. This comprises a tube 
one end of which Is Introduced into the mouth, the 
oppofdte (e)o-piece) end being Intended for the expert- 
monter, Tlie person experimented on (or the pupil 
recelvlDg a lessiA of phonetics) seen his own vocal 
organ In the breach tv^ The main tube conUlns a 
half transparent mirror The tastrument also comprises 
a lamp and smnetimes a lens gystem. The meet coo- 
iqdcwms advantage of this Instrument Is that both the 
exiierlmenter and the person experimented on simul- 
taneously see the working of the vocal organ 
An apparatus taking records of tlie sound vtbratlons 
constituting itie human voice Is the laryngograpb. This 
comprises u sninll metal box coated with a taut rubber 
niemlirsne imd fitted with a tube as well ns an adjust- 
able reoonllng lever Tlie person experlmeoted on keeps 
against the thyroid cartilage of his vocal organ (larynx) 
u caiMule Communicating Uinoigh a leather tube with 
the litr^ngogmpli Just described, and transmitting to tt 
an> vibmtions of the soimdlng air-current The record 
Ink It^ver accordingly traces un the rotating drum 
nmted with blackeoed paiier u curve chamcterlsUc of 
the tNOund vlbniUons, 

Another sppurutus In nddlthm to vfhratloos also re- 
eonls Impulses. Its recorder Is cnafed with a loose 
lueiiihrane and pnivicled with a very mobile recording 
lewr resiMmdlng to the slightest Impulso A funnel la 
used IIS receiver Sounds are reproduced In the fonu 
of straUdit or curved lines, pertly slnuMddal curves 
similar to those of the lai^ngogntph 
A great advance on existing methods has recently 
been made by Frof Panconcelll-Calxia and hU col 
league. Prof J Hegener by remtrilng to dnemato- 
graiiblc Hs well as to stereos^c records of the vocal 
organ, so that all the details of tbe latter are seen with 
remarkable plastic effects, as well as In the course of 
Its natural motb« 

GrMurint Bleetric Trailer Wlm 

T HR sparking of tbe troUey wbehl Is not only annoy- 
ing to the motorman and the passenger as well as 
to the Inbabltanta at night, but It is a cause of consld- 
emble wear in both trolley wheel and wire. Tlie same 
statement Is largely tms of mining opmtking vriiero 
troilos are nsedT According to the sUtemeat ot an 
assistant mine Inspector of Kentucky, by greastag too 
trolley wire with a hard conducting ebsqp 
grade oil, the wheel may be caused to 
operate without sparks or flashing with- 
out any considerable extra expensa Tbe 
singing of the wbeid can not be heard 
wtHsi tlie grease Is used, and the practice 
stso saves tbe wear on the trolley wheel 
It Is sold that one new wheel on greased 
wire will ouHast a dosm on dry wire. 
Forthennore, it glvw perfect eoBtoct and 
mt saves pow^r, esperially on a heavy 
grade, and prevants stoet from acoumubU- 
Uig on the wire. One greasing win serve 
under ordinary nre Air flve or six montbs. 

Um Bight «r War 

* nmnaH motoriw paam m 
fj Dm • diaeanlMi ot tlw taitMtocUat* 
nwAanMno. TIWfnutiBf of pneadwe, 
10 tko rpf «0 tlit i 1 «kt HracMNO 
ion mlad M Manilla Ii in pHea tt la 
PMiHMed fhet m ytUOt tti Oml nali 
Nod ivr* Hgbt pt mgr. Md gwt «Imb 
■MQ ior rood la a voii om^ «m or Oio 
aittn otiwr M map w w odairawiaai 
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Airplane Racing and What It Means 

niA Immediiito htmom to be Drtwrti frtm the Pulitzer Race at Omaha 


By H&ofard Mtngm 





AoM ta»r 

tMtHer |Ue« 

fl(tt m&fOB 

fit iffMd atee a doeett 

tta antiif Ittd tfMh thivQiCh 

igtm tt awaaa of lk.f 
nAhm im boair laalor ttum 
tba **««»• 

la whkfli ^vorgM 
Klmh bad woa tha drat 
Itaatacbe do la ICearthe 
Trop^ aad created a aew 
WDfWa record at Btampee^ 

Fraaoe, October lat 

Hie MUaer Tropbr oonrae 
thla iraar waa trliuiaalar aad ladttdad twdva, darM 
a^ aeven mile atraldhtavaya nila amde fire complete 
lapa la the race^ Aooata told tbe writer that on the 
twahre-mlle atratghtaway, with the breeie, he had made 
a apeed of approxiroatdy 280 mllea an hour, deapite 
the fact that an latermedlate drlnx wire, one of the 
OKNrt important wtrea In a plane, had snapped Iwfore 
he had flntehed the flrat lap. This anre the darina pilot 
aoDW dtfflcolty la rmmdtng the psrhait at each iwtnt on 
the ccfvrse, neverthelees he 
hope the machine at fall 
speed whenerer opportunity 
attorded and durlna the en- 
tire race did not Hae more 
than 000 feet from the 
around. 

Thousands cheered them- 
selees hosrae at tbe aaUant 
pertormance of idane sad 
pnot, whlidi was not without 
keen compeUtlon. Qlatence 
Oomnba, drlrtef the Cnrttas- 
built **Oactns Kitten** for 
8, BL J One, of Houston, 

Tex., who first entered tbe 
ptene In tb» OorOon BenneU 
reees In 1820^ had an evmi 
e^oe with Acoata when 
tha race besaa Usny be- 
lieved tbe ‘^Onetna Kitten” 
wan tbs faster plane, faster, 
aU poltits considered, br atx ns Osiilss racer "Cm 
tetlcssnhour. Coombs, how- haps the fasteet mscM 
«m, hsd never flown the 

‘notoa Klttsn.” and fba plane Itself had never been 
opened wide In a raoa. To tbe spectators it was apper- 
ont that Coombs was sot able to get the most out of 
his mnchlnt In roundlBg tbe pylons, for be made wide 
taraa at hetgbts and prabfibly traveled 25 miles 

ttorfi darittff the raos thus did the otborsL So fiest woe 
the opeed of the OvthseOoa: entry* bowew, that 
Ooottbe won second place, averaglnc 1T(K26 miles an 
hour* BvcA at sseond, Coombs flew fhstw than any 
ethiv had ever flown on this 


Curtlaa ifii horsspewsfr Navy rsc«r piloted by Acosta, the winner of the Pnllttcr Troidiy 


miMt load, and picked tha best field available, a irraM- 
covered plot, which proved treadierous with a alouRh 
running clear scroHM it Into this the plane cthsIuhI 
while rnnnlng over the ground at a hnndred miles on 
hour Ilartney wiih thronw deer of tbe wreckage 
Now It was not motor trouble nor defective design in 
the plant that brought him to earth Tbe Wright mo- 
tor, dmllar to Uiat with which McCieady won thint 
place, functhmed perfect l> as long as it was ted wllli 



ne Osiiloe racer "Cmdtm Kitten,** owned by S. B. ft Cex ef Houstem Tex., end piloted by Coombe, per- 
hape the fasteet mscyne fai the rare, but condemned to eecond piece by anmensgesblllty on the turns 

f Itself had never been gasntlne It was the s cc e s e o ry, the gasoline pump, dlstanceM. A Uuiih wkH 
pectators It was upper- which defied the eflTorts of the Wright experts, who hod l>e h^ird to detmi at 
to get the most out of labored with It all day to guarantee success. When u ship euipholi 

Ions, for be msde wide That, and the ftut that ruoee In the^nlr or on the lug land It tlirowa a ip 
»bfibly traveled 25 mllee ground are by nHlurc. If they are real races, calculated aunie tlmo emits u wirel 

IS otboni So gnat was to test to the limits— often pest them— the endurance reflatert^d a reoortj 

entry, bowew, that qualttlee of ordinary transport That is the chief value llKtenlng itost The nc 
raging 1T(K26 mtles an of recc e to test the d^iaetty of all mechanical qaaU corded, but only after 

t flew fbstw than any dsa. That Is trie prs^itfcni side of sport It Is the of time, which, of can 


Among the starters who 
did not finish uras Hartmor. 
wtteWMWteched. Rtestart 
vtes dOteyed by trouble wdfh 
the pvnnPi end tfd* 

cidM tfkiB awhw fliiht, 

Mtofiat 4 mi plane m4 

awHtt Ike pilet te tte Aef 
piteL ^ M tlMA fee 

^-nsr^s's: 

mUm ftefle oit mtehsa- 

pirniin fijlidfl fhUed UfiL Qs 
Mm tiansfi Ids^eteecidMr 
ipiesiMf vnnm go vrsat 
Mnf itte mm fN( hn Mii 
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mit MUi CMiM I fi ih sdi UM ed amM pBetsd by Bmrtmdi an **s1sd ran< 


•portmanshlp displayed by 
racers which eets an exam- 
ple to tbe crowd, ^d it is 
this lack of sfiorfamanshlp, 
or rather, a retarded (level 
oimient In national coum tous- 
neaa, that so ter has left to 
the few the task of develop- 
ing AiueHcitn avlatlnn The 
makerw of planes, ss well as 
the tSlota, ore doing tbeir 
share^ That was dMuoo- 
strated in the PullUer race. 

Hut races should not be 
cooflmied without all pro- 
cniitioiu bring taken There 
slionhi liH proTlsUme for 
forced landings lUicc conrsee 
should lie over available 
landing fields, emergccicy or 
teniporury There were few 
enlrleH in the ruUtxer race 
because It was not ached 
tried earlier Months are required for the daslgn, oon- 
Htnii thm nnd tests of nvord breaking planes. And 
there Is Iliile value entering planes unless they have 
II (hance of winning Chie of these days tlie public may 
he Rufllcienll> \cniod In tniallon to hsik upon the air- 
plane HK It now looks utsm otlier vehicles, not un a (ru- 
rioHlt) to he puked to plei'es when It Is brought to 
earth tenitNirarily hi IpU^ And one day, If present 
IndltafloDrt jiiH(lf> the pniphiHV, we nit shall fiy et 
• Mining, sihhhIk of 1741 and 

j:w iwWon an lumr Kven to- 
da\ Vmeiidin designers are 
working on yiliinM the> con 
fidenih tnist will produce 
iitiii hinex which next >ear 
will Umik all nsxirdH 

New Process of Pitoting 
Ships by Sound 

T ilts piloting of slilpa by 
meunx of an electric ca 
We wrts one of rhe ek»vvr In 
vccthms of Uhj wur The 
priK'eHH Ik. howe\er, rather 
cx|ienMh(' and necewtarlly 
fldently trust will produce 
locallh It 1 h now propotfeij 
to make use of w>und waves 
to pQuhle pilots to estimate 
th^lr distance fnaii land. By 
means of the siieclnl nppa- 
^oted by CmbiIm, per- rutus known as hydrophones 
igeabllity on the turns the sounds made hy explo- 
slonH can be heard at great 
distances. A hmiih wriglilttg 100 kg:, ter inataoce, can 
lie heard to detmi it< at a distance of 800 kin 
When u ship emplo)lng this new pmcees Is approach- 
ing land It throws a grenade Into the sea and at tbe 
Hunic time emits u wirelewi signal The latter la at once 
reglKtenal liy a recording upiMmtua installed at tbe 
llKtenlng iiost The noise of the exphielim Is also re- 
corded. but only after the lapse of a certain interval 
of time, which, of course, depends uism the distance. 

If (liere an? two listening 
jMwts on the Hbore, Ihrir re- 
siiecllve distance enables the 
pilot to deiermtne the exact 
poNlttfiik of the boat This 
tiiolhod has been found to 
givt* results more precise 
than those obtained by radlo- 
goninmetiic luoasurenMAts. 
It Is especially vuluable In 
time of fog imting tbe war 
it was employed by the Fksg- 
Ilsh moniton to bombarding 
tlio Briglun coast, which whs 
inrisible, In order to deter- 
mine their exact location. 
The Aetwe Scirntiflqtie, to 
which we are Indebted ter 
these facta, predicts that lis- 
tening posts of this sort will 
soon be in operation In Kng- 
land, France and Algeria. 




How an Inventor Straightened Out a Labor Tangle 

One Cate Where a Labo]>Saving Machine Went Jbto Use Withoul a Gonfliot With the Ifan 

By Jamet H. CoUm 

Umo that could be MTed tnr nicb a nwcbliWi Tbe pewit- 


T HR tecbnlcnl pmblMne aolved after five yeanf work, 
and Ute tnacblne runnUifr A great market waiting, 
and the flrat cnaiuuier rea^ with hla money Tbe In- 
vention flnlalied and iin(.*ceMtful--bat a labor dlAciilty 
atanding In the way of Its Introdactlim. 

Many iBvrnttonM niaat bring a Milfttng and dlwilaoe- 
mmt of worker*. Thta wai that kind of Invention — 
the antophite, an antoinatlc device for making etereo- 
type platm used In printing newapapers. And tlila waa 
Ibe altoatJiio faring Ite Inveotor* Henry A. Wine Wood, 
■ome twenty year* ago, when hla drat machine waa 
ready for delivery on contract 
The labor prhhlem la human, end mo are Inveotoni, 
naoatly Tbla Inventor had the characterlaticr and the 
proUeiD waa aolved by atrulglitforward human dealing, 
man to man 

If there waa ever a period during hU boyhood when 
he waa not faihlllar irith the roechaniam of printing, 
Mr Wood d«)Offi't remember It At a yttungater he had 
hla printing preaa. and later puhllriied the aebool paper 
In atodylng engineerlDg ofter that be had a deflate 
pnrpoac— to Improve the printing art 
**At ita opcnl^ the nineteenth century bonated hand- 
made type, Met \fy hand, and a wooden-ncrew hand preaa 
capable of printing two hundred 'aldea' an liour,'* be 
nya. **At ita cloae. It had huge eatabliahmenta turn* 
Ing out dally iaanea of many paged new^wpera well 
np In the bundredn of thonaanda of ooplea, printed by 
nmchlnea of Incredible awtft- 
neaa and accuracy The 
twentieth century opened 
with a adll greater demand 
for printing apeed " 

Hla flrvt Inveatlgatlona 
were made In the field of 
book printing, hut be quickly 
aaw that the newapaper waa 
tbe grenteot vehicle for con- 
veying Infbniittion to tbe 
tutMea, and centered bln at- 
tention upun •newopapn* 
manufacturing A ann of 
Kernandn Wood, mayor of 
New York City in the flftlea^ 
he knew Jamea Gordon Ben- 
nett. pablltdicr uf tlH> ^vto 
Iwk Hcntld, and got per- 
ftiMon to atudy tbe techni- 
cal aide of newHiwper mak- 
ing tn that Jonntara plant 
Tlw manufoidure of newa- 
IHijiera, he found. Involved 
three luechanlcal depert- 
menta—tbe ctuiipoabiK room 
where the type waa aet the 
stereotype rootn where the 
printing capacity of tbe type 
waa multiplied by caetlBg 
from it curved aeml-cyllndrt- 
ral printing plates, and 
finally the prem rocHii In 
tbe compoal^ room such In 


venttons us the linotype and monotype had rabatitiited 
machine fiir hand labor, and In tbe preea room there 
were giant perfecting mariilnea that antomatlcally 
turned out newspapera at the rate of 111,000 to 24,000 
an lamr But stereotyping waa sflU entirely a hand 
procem Tlie papl«a*-mach4 tfigtrlcea were made, the 
hot tyiie-metal poured, tbe caatllupi cooled and trimmed 
by skilled niectaonlca, aided by' practically no labor- 
saving devices. A newspaper Ulee the Jfartrld at that 
time reqnlred 400 aterantype plates fbr Ita dally edlUont 
and 1700 for the Sunday issue. To make thmn, a gnat 
many stereotypera wore employed. Between the final 
locking up of tbe type pages aiid the starring of the 
presaes an hour and a half wa#requlred to nuke tbe 
plates and begin printing. When today, by means of 
this Bterootyplng machine, the wbtde battery of a great 
newspaper** presses la working to ten to mtnnteo 

after the type forms are duaed. 

**Tlio Btenotyplng dopertiiMint was like a single-track 
bridge connecting two sections of a fonr-track railroad,” 
Is the way tbe Inventor exprenssa It, “and everythtog 
Involved In the making of a ntWMuper bad to be 
crowded over that hridge.” 

After some weeks’ study of the dUtonmt operations 
neceswry In making atereotype plates by hand, be was 
oimfident that a machine could bt built to do the work 
•-no confidont that be went to Mr, Gardner I. Howland, 
buatoesa manager of the ifereld, with estlroatea of the 


poper man waa Interested at once. For already pnb- 
Hshera vaguely sensed tbe renuiiuble eipanrion of 
both drcolarion and else that would be brought by tba 
world war, and tbe need tor machinery to meet It 

**What do you wont me to doT” Mr Howland asked. 

”01ve me an order tor a machine," was tbe reply. 

A contract was made, the Kerold agreeing to aceept 
and pay $20,000 tor a ataraotyping machine, proviM 
it made oatlstoctory plates, while the Inventor was to 
bear all the coat of building sudi a device, and get 
nothing If It proved inadequate Wood fitted up an 
experimental laboratory, hlr^ uuichlnlsta, and went to 
work tn secret on the problem It took five years to 
build tbe first autoplate, bringing It to a capacity of 
four stereotype plates a minute— later Increased to 
eight Two different sons i»f methanism were needed, 
one for tbe autunuUc casting of the plates and tba 
other for trimming them to fit tbe cylinders of tbe 
pr e ss es . 

When tbe device was ready tor demonstrarion Mr. 
Howland was toactoated by its worfclng^nd also a 
lltUa scared. There had latriy been a strike over tbe 
tavtallarioii of tba monotype machine to the office of 
tha New York Bga- TUa had bean barmful to that 
papar Mr HoH'land was afraid that labor trouble 
would tollow the toatallailon of tbe ateraotyptog ma- 
chine to tbe fforoM plant This conttogency bad been 
topeae cn fay Mr Wood and 
provided tor to the contract, 
with the agreement that tbe 
BetnOd waa to deal with any 
labor dllAculty that might 
ariosL When Jamea Gordon 
Bennett was told that the 
new dnvlea was ready end 
that tbe labor dllBcaltlsa 
were now up to him, be waa 
even mm opprebanrivn, 

"I have done my work and 
carried out luy part of the 
oontract,” aald the taventor 
when Mr Howlaad de- 
murred at potting tha ma- 
dblMtofoQML "Hereto the 
macblna Moat of ny money 
to tied up to It It to borit 
to the Heroli** pagh eiiA 
and etto not be used by an* 
other nfwqwper. What are 
you going to dor 
Face to fiaoe. rito dUHeotty 
lookad tormlMleb Howland 
ODofd onlSr niiegt that thb 
matter be aettlpd by ICr, 
B e nn ett who waa hi Paits. 
The pmpaet of Bigo*><dtog 
aueh a Mtaatton by oaMe 
M not ifevy proinditeff^ 
After aptoa dtoeonraMnent 

to MtoWto 





^ ^ of both Bowtaid oilkd twn o tt , 

titto IM to Mtefit «ftd p«jr fw 

it eooM kbor trooblo. 

Tb« IkiMlMor^ dM itnb vw to let jtho Kow Torlc 
tter a iiitf rtrO* Qtttoii know; tndlfoctlrf that a matibina to 
make toawkpObar a frxrty p a plataa Iiad baen pfnrftctoiL 
TOW wort mada a atfr anoOir tba atanMypara, who 
hald *r ntOQttng avA appotaffd a ooounlttao to let sodii 
tsfenontto* ahoat tha davtea aa was oMatnabla. Tha 
only p awO fr who bad aaan dM» machlaa at that tima, 
apart from tUa tavaotfW and bla workmen, was llr. 
Howland* ^ oovuaittaa of atmotypara baUeved that 
any MMmHoa tbar aaeoiod wmld bata to ha got in 
roondahoQt waya Aa aooa aa ho beard of tbia aetton 
wood wrote to tba ataraotypM organlaatloit, wing 
in aiibaUnoat 

**yoo bava heard that a machine haa been Iniwntad 
to make gtoiaoCypa platea automatically, repladng hand 
labor ramor la tma. I am the Inventor of tba 
madilMr and abonld like to meet yoor inveatigattag 
committee'' 

The ccaanlttet came to mm blm, abd they bad a very 
frank tadt 

“Omtleineii, thia la an age of macblnwy," wild the 
tnventor *^ork Ukt yonra, done by hand, li bonnd 
to be brought In^o the tnacfabke field soonw or later 
1 have Invented the machine to do your work If 1 
ha^'t done eo, aomebody elee would have Invented It 
It U a machine that may diaplace large nuroben of 
workmen at fint but Uke all other devlcea of tlie kind. 
It win eventually make a greater demand for labor, 
Tbece It no caoe on record of workmen oppodng ma* 
chinaa tg etrikee, or otherwlee, and winning agalnet 
them. Tbe machine alwaya wins in the end. When 
there ia a etiike, there muet eventnally be a compro* 
miae. Cto 1 tbonght we might get together at the he- 
Rtnnlng and aee If we couldn't have the coiupromiae 
wltboQt the atrike. Tbe sacceee of my machine dependa 
partly upon youroelvee. Take plenty of time, dlacuNH 
matteni. and let me know what auggeellons you have 
to InataHlng my machine on a basis that will l>e fair 
to yoaraelvea aa well os tbe Hmtid and me " 

Tbe eCereotypera went away Iniprrmcd by the la 
ventor'a frankneaa, aa well aa the force of his argnment 
After another meeting of the union the omimltteeiucn 
naked If they might eee the machine. 'Hie request hus 
granted. Whan they aaw delicate atereotype printing 
plates tbrned out five tlmea aa faat aa they could he 
made by hand they were apptvdienalve, naturally But 
fear of loamg their Jobs waa mingled with adnilnitlcm 
to mechanism that did their work— there conld bo no 
better audience to such a machine 

Bnddenly one of the committeemen pnqMitm<hH] a 
qmwtltm "What are the men operating this macblne— 
■tereotypmr 

"No. they are macblnlata , not rae of them haa ever 
been In a Mereotype room " 

"Conld macblnlata operate thli machine, tbenr 

"Certainly— It haa never been operated by anyone 
elae." 

"What do you pay your mnchlntauf asked the com- 
mitteeman, and when told that they got $2.75 fbr an 
Hght-bonr day. It woe obvious to the visitors that poe* 
Hble rivalry with another trade wee a factor In the 
altoatloo to be dealt with. For atereotypmu were then 
getting $4110 for elx hours' work. The new machine 
could be both installed and operated by machlnleta, 
wlthont etoeotyptng experience, at a fttUe more than 
half the wagea. 

Tbage roeettnga contlnned over several montha, and 
finally ont of the dleeueslone grew on aitHngement with 
the stereotypenf organlxatloti whereby tbe autoplate 
v^M to be Inetalled In the Herald office, and operate by 
Heriifd e t e r a o ty p e r a. Three men were enough to run 
tbe machine, but It waa agreed that five should form 
tbe firet crew Aa money aavlnga were effected for 
the Harard, U waa agreed that tba acereotypera riiould 
ehsre In this economy Moreover, tbe union made 
ebaagiM In Its ocaiatltu^ that amounted to adopting 
tha macbhw— tba tnventor bettaves tola to be tbe first 
case to history of a union tgktog under Its protection 
a new laborwattog Iftvsotluo. fOKrald other newspapers 
want to laktaU It, tba gnlon delegatad two of lu mem- 
bers to fp Into an oflloo Where the aiftopCate was work- 
ing; and pw learn its operation, batog paid by the 
imlMi. 'Imhera also ngr|i4 that theyi^Winild operau 
the majtotog to ways to make U effidenkp keeping It In 
good raptor apd cmOtttoii, 

A|a^ ton toyentoeVi juddhent. g ateel fence had 
hetojkiljtt hr, the Htowhl aranh4 the machtoe when 
totofiN ^ $%$, and a sign tobade un- 

^ netotty working with It 
worn was tafeot gradnahy 
|Si«toptote making only 

od sewal waoka it was 


tuQUng ont more than half <if the work During that 
time tha inventor was in toe atereotype department 
every nl^it and became acquainted with eveiy man 
persoiutUy Tbere was good toaUng and confidence on 
botbaldea. 

One evening, coming In about 10 o'clock, with his 
mechanical assistant Wood walked Into tlie cage and 
turned up the lights— only to turn them out again 
almost Instantly kor one glance showed that his 
machine had haen damtiged. With a single lamp, 
guardedly tk^ went over broken gears nnd working 
parts showing too plainly a here they had been poimded 
with a heavy toedge, Wlum a list of the broken parts 
had been made, tbe light mia turned off 

"We must replace Uioim) jiaits and have oreiythlng 
running again tomorrow night** bald the Inventor to 
hU aasiaiant. "Phone the shop and start work at 
once," 

Preeently, storeotypers coming in to work Tbe 
dark, locked cage attracted Immediate attention The 
machtne had been jokingly dubbed the "Iron horse." 

"Why, what's the matter with the Iron honef was 

"It Im't working tonight," Wood rc^tllcd. "We had 
on accident on that lust nm this morning and broke 
some of tlw gears. But well be all right again to- 



Henry A. Wlae Wood. Inventor of tlm avtotoate^ 
d o i aenatrating the working ef the machine 


*■ 

morrow Maddnery will brmk down once to a while— 
1 think we've been pretty Imky so tor" 

Fortunately, tho Herold*# stereotype force was still 
large enough to make all the plates required. One of 
tbe HerahT* men was president of the union. After 
the paper had gone to press. Wood took him aside fbr 
a talk Be had alreody sensed something more serious 
than a breakdown Who did tho damage never trans- 
pired, but It was nndoubtedlv the work of outside hot- 
heads. Wood was confident that none of the Hvrald 
meu had done the joh, but pototod ont to the union 
olfirlal that tbe machine iiuwt be protected. Should 
tbe Herald hire guards, or wouM the stereotypers them- 
selves undertake this reiqMmtdbUltyt The union official 
pledged tbe piotecticsi of bis men. 

The next morning Howland gent for Wood and 
showed him coiqr tor an ad\'eftlremeat to l» printed 
to the Herald, ottoriiig $10,000 tor totortnati<m leading 
to tbe coovlcthm' of the stereotypars who, Mr Howland 
said, hud dsmaged the inacli{pa. This offbr bud been 
cabled from Paris wbgn^iim^Oofitfon Bennett learned 
of the trouble The inventor laaltood that tbe adver- 
tisemeot be suppressed, sod os ha was In charge of the 
labor idtuatloii, his wishes wore respected. At first 
Mr, Howlapd refised to ito It, jsytng that he must find 
the iiMihb0ni of tba iHorald Smm who had done the 
dkmagA To this Mr,, Wood ttfiM that he himself 
wopto vondl tor toe toct that the Harold man were 


stnilgfat, loyal fellows who would not commit such 
an act 

“teuve the matter to me and forget It,' finally said 
Wood to Howland 

"All right ' HMaented Howland. 

"Now will >ou do me a favor?* 

"Wh«t Is Itr 

' Take down that cage tc»duy, und the sign— I don't 
Uke them " 

"Wlmt? I was g4»lng to put a i>ollce guard to It to- 
night* IJowovcr, If you will take tho rcsponaiblllty. 
I'll pull down the cage " 

"All right " Kiild the Invi'titor 

Nows of this ud\emHeTiHnit und Its rapprotwlon were 
not long In niching the lltruld HiPrentypers, who that 
night came to tite inventor to thunk him for Interven- 
ing to Huve them from the sutipteiun sueh an advertiso- 
iinmt would linve <HMt niHm thnii The steel cage was 
taken down and uU were Invited into the raclosuro 

These steps Improved good feeling to such a degree 
that there never any more damage or tronble 
Htereotypers saw that tlte autoplato was not a mitke- 
slilft but n practical devloc It had been polnti*d out 
to them that It vt’ould lighten their hot, heavy aork 
enabling them to use their mechanical skill nnd their 
heads to better advantage, becoming mipervtsura of 
muchlner} Instead of working os machines tlteniselvos 
nnd Inoreiislng their output and earning capacity 
Ttiese promises were now realised. This union bad 
ulwujM liud excellent relations with employers, and 
was proud of Its foresight in helping make the tnuud- 
tlfin from hand to mm hlno work Insiead of opisMlng it 
In a feu weeks all the //crald's stereotype plates were 
being cast by mat hlnery, and delegates of stereutypers 
from otlier newspapers were working to acquire the 
exporlen<‘e needed to make the same transformation 
elsewlierc 

There was praciUally no bMs of emptoyinent The 
growth of tho Herald’s work wna so great, becaose of 
this ma< hlne, which made rapid publUiitlon so easy, 
Umt In ii ahurt time more stcreoiypers were employed 
In the Herald office thnn ever bef<iro. Once when a 
\lKltor askeil the foreman how many mm wimld be 
rcqulrtMl lo produce by luind the 2301) plates bring made 
that night by 1$ men, he calculated that It would re- 
quire 75 Rt least 

From that day to this there has been only i»ne strike 
against the autoplato, which occurred when tho inuchtoe 
WHS first tntriKlucefl In Kurope On that occasiem the 
Inventor went abroad und settUsl the difficulty to n few 
hours. He was ln\lted to do this by union ofilclahi an 
the other side, und curried ii letter from the storeo- 
typers In this country 

When the first uutoplate was Installed In New York 
the stercotypers union hud about 200 meinbers. Todny 
It has 050 HtereotvperM and finishers ut work, In addi- 
thm to *Vs) riiH iroiyiiera, u striking IllustrutluD of the 
fact that labor saving mucblnery ultimately dues to 
crease eiiqdoy ment hv Increasing output Any prospect 
of going buck to hand drudgery would Iw vigorously 
oiiposed by stereoty|s.rs theiuselves In tho old days a 
new simper sten'otyplng room on hot suimuer nights 
came as near bring un inferno ns the stokeludd of a 
steamer going through the Ked Sen It was iM»thtof 
unusual P>r three or fmir men to be o\ercomc by boat 
every night Burns and strained muscles were cunmoo, 
nnd so w HH |K»lHonlng by lead and antimony fumes from 
the tyiN! mrial Ttsloy the "iron horse does all this 
hot. heavy Wfirh autonmtU'ally, easting stereotype plates 
from metal heated to flOU degrees ugninst the TOO de- 
grees necessary In hand casting Instead of lifting hot 
metal and plates, mm hlne oiM^nitors simply pull levers, 
nnd a nowH|MiiM*r stereutyiie ns>m In summer Is now aa 
cool nnd pleasant as any other department of the plant. 
8o this ln\entlon biwldes being useful was luerclfui 
us well 

Alfalfas 

A S a result of Investigations, an account of which 
Is contained In the Jottmul of AgriiuXt^ral Bn- 
aearch for July 15, 1921, Messrs, it A Oakley and 
H 1* WestoMr nf the Bureau of Plant Industry, 
Waslilngton, l> t' ounLiiide that it U the doy-nlght 
rriatitm of alfalfas and not their reaction to temifers- 
ture that cuumw the development of marked dlfTorences 
lietwoen tho seedlings uf the various vurlotles when 
seed Is sown at certain times of tlie year By the 
pro|ier control of tlie length of day, which cun be 
HcciunpllahHl In the greenhouse at any time of the 
year with little tronble or expense and by tbe method 
used In the authors' experlnienta, it Is easily poMslble 
to distinguish between seedlings of the con.merdal 
groups of alfalfas. The testa can be so quickly and 
easily made that tbe method Is oflhred especially to 
Kxperiment Station workers and bow engaged in 
sltolfa-seed certification work as a Tuvans of awdsrin g 
to tbe iden t ifi c at ion of tbe various lota of wad. 
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sciBimna^MiXBiic^ PPitWIlif 

Comwion Inywti^tTOiis ^ 

Some of the ControUmg Facton» and littvr AetHmai la Beat ^ 

D. aJ^fiddimd ^ \ ' 


A vy oxpor]nfH>ntn nhlrh remilt tn a better u&tkN^ 
KtHnfJinir nf ttw infliieiicea germbiff the oorroetoa 
of jron iind Mtoel fire of great Tolofi, not only to mu&a- 
factunTK bnt to UHorn of ferroua metals as well Test- 
ing tMKicilefl, gcivemiuental laboratories* researcfa or- 
KunfriiiltoiK. unit Interested indlvidaals are contlnnally 
luxestlKutlng tills problem from many angles. 

There Ih no doubt l*ttt that the corrofdon reslstent 
proiterries of the many preaent-dny conimerclal irradcs 
of ln>n and steel differ widely when subjected to tbe 
various coodlUuoa of commercial requirements. Ohein 
leal i»uiity» degaalflcatioo* selentlfic annealing, freedom 
from slag inclustona. proper aiqdlcallon of protective 
coatings, and exacting rare In all stages of the menu 
faeturtng process are factors which undoubtedly tend 
toward the production of the most satisfactory oorro- 
Sion reaUtsnt product 

Krom Uuw to time non-technleal Investigators desire 
to omduct tests under their personal observation These 
m»tes sre submitted as an aid to tlwlr study and cem- 
tain suggestive procedures for ourroaloa tost inveatiga 
tluna. 

Bdctttlflcally contrvdied corrosion Investlgatlana arc 
valuable Indicators of the service life of ferromi metals. 
It la esasotial. however, that all tests be esnied out 
under exact unlfnniilty of test conditions Title Is true 
tor both atmospheric Investlgutlons and accelemUH] 
hiluralory Immersion tests. All grades of material 
under test must re(‘el\e tbe siiine preiuratory treatment 
and be subjected to Uke cunditlonii. 

Tlie following iwrugraphs do not Ip any measure tell 
the whole story of oorruiilon test condltlonii^ yet they 
will 1 n» of \alue, In tliiil they bring to attention many 
essenttnl factors 

An atUHHipbcric corrosbm test Is usually conducted In 
ttm foUowlng mmuier The full sjjse sheets which nw 
chcuien are uniform In length, width and giigc Sik*- 
tlons of sheets are nut n^coumiended for outdo* ir teslt*, 
as tlie results obtained on small sutuiiles iin non 
cooclusive und oiien to questUm 
Usually MLTcral slieets of eu< b grade are nsetl for Urn 
test, so that when the results arc obtalninl, such rcmilts 
will be BvemgeM and not single Instances. Flat slieets 
can be used, bat In order to stinTisi the sheets U Is 
ciiKtoiimry to corrugate all specimens uniformly 
The sheets are securely naileil to a wrooden rack 
which has been erected la an uiien space In suth a 
ntunnir that tlie iittlre test will l>e e(|uull> exposed. 

After tlie sheets are In readiness and the nu k pre 
pared, all slieets should he nailed In place at the same 
time It would not be satis* 



A large number of sa mpl e s untegoiif tmmef4on 
tests for eorrooloa 


atmospheres or In air free from aettve reagsnta. 

\\ Ith reference to the coating protection to be applied 
to the ctnotnercfaT idieets cbooeit fbr atmospheric tests, 
galvanising Is recommended. Bare, nneoatod sheets 
w*ere used for the Pittsburgh test as above mentioned. 
Tills was unfortonute In that tbe results obtained have 
HO llinlted an aindl<*aUon Tbe number of actual sendee 
Installations where hare, uneoatod sheets are naed Is 
trivial Since teats slnmld aimnlate actual service con- 
ditions as near as possible, tbo choice of coated sheets 
for atmospheric tests is m6iit desirable 

To Insure unlfonuUy of oondiUons in immersion test 
-laveatlgutloDs all variableg In any way rSletanC must 


Bthdkm vdhtoiMik siir« ock ^ mdk ^ 

enttvo tint at m ssM^ltaAo, ^ 

ti p d qser toysm of thd dorwdtgg . 

Il^d puist 1^ i^kplnatM- AB «lqodigs6ta 

«NMbMt44 «t jsiug^ ^ 

M). and wo^gbt of «d<h imM M$/m 
dosfliy, 

arept cam most bs hncdaafm ipigrd agsMTpe^ 
haustiow of aotuUon otmgth tduM V ^ of 

tbe chMDieal maetjUm, It Is oscsssanr to r^m the 
test pleoee at proper tUge infcervali knd Mptbos dstd* 
In equal volomee of fmsbiy pmparsd coetoii^ tnedlsu 

'When ii Is dsalraUs to dsooiibttng tkp fast an apsci^ ' 
meps must be rsmovsd from the sohittoti as tbd same 
tlma, washed wsU In matting watsr, lempad tm Unns 
adhering partldsa, dried and wslgbed, Tfyk pematon 
losses siw usually nportsd as loss In gram psr sqaars 
meter, or mmoes per squses foot of netust surfaeo 
s g poe^ 

tbo invsstlgitor has an nslUUltsd Md from which 
to dioose the eonodlBg medium. By way of exsiMh 
■olutlooe of tbs ftdlowtng chetnlcsls nrislit bs msm 
tlfSMd 

Ammeotum nitrata, acstiv acid tvtaMgsr), tiydro- 
cbtoiio add, anMnoolnm persoUhtei, sulfurie add, aftnal*^ 
num sulfate and acidulated ferroua sutfats. AimaMt 
the many examples where ferrous metsl InstaHattos 
are subjectod to sneh Immerabm conditions nXflbt fas 
nwaitkmed the dyelog Industry, paper making, coaHntee 
eqnlpcnent, manafa^^re and use of vtnagay, ehsmlieal 
plants, sewags-dlspoeal gysianis, vaiioiM addulatsd 
waters, watm^poHAcatlon plants do. 

Tbo desirable strength of a given oorrodso ectoUon, 
and the best period of solutkn rhsnga, vary for At* 
ferent solutksiii. Aluminum nitrate should bs In a tt 
per cent solution and sboold be chsnspd every three 
days. For otiier eolatlaito the correqiQndlttg Hgures 
are ocetle add, S per cent and 0 days, hydfo^kwle 
acid, as per cent and % hour or 20 per cent add 8 
hours, ainmonluin persnlfato, 10 per cent and Si boors, 
sulfhrtc add, 0 per cent and SB hours , sUunlttum sul- 
fate, 20 per cent and 4 days, fermus suKsto addulatsd 
with 0 7 per cent sulfuric add, 1 per cent and 24 houra. 

Immersion tasbs yMd very valuable data wb«a sden* 
tiflcally conducted aa hero outUned. Tbs tset-varlsfaled 
as Bumerated are essenhal ^ nadect any eooditlan 
of unifbmitty means thst mtslesdlng results sre ob* 
tainsd. Yet they am not so technSoal but that a careful 
Investigator who Is desirous of obtaining true resutts 
can easily follow them to a successful and rsUstals eon- 
ciuslalL It Is obvloas tiiat 


factory to place one grade 
on tbe ruck and then wait 
a few days to place tbe re- 
malDder Tbe angle at 
which aheets are exposed | 
varies from 15 to 00 degrees, I 
In choosing an angle It must 
bs remembered that the less 
tbe angle tbe more severe 
are the servtoe conditions. 

After dtooalng the angle, all 
Sheets must be exposed with 
the same degree of slope 

In dedilng on the locality 
tn which to cdhduct Uie tesi 
several points most be con- I 
ddered If tbe test is started 
In a congested monufactor- 
ing district wbera tbe sbeeU 
are exposed to air laden j 

with smoke tbs atmosi^iere ' 

will be contaminated by tbe 
prodnets of oewibasdoo and 

will be on **add atmospbore.** Such was the air condl- 
tlon surrounding the Pittsburgh tesu as conducted by 
tbs Amertesn Sodety for Testing Usterlsls. In such 
atmosidkeres the conditions of service are fhr from 
normal, and so unusually severe that all grades of 
material wtU fall comparatively early Such add con- 
ditions are further Indicated by the fact that Incmsta- 
Uons of farrons euUste will upi»aar on the sheets after 
ezposntA. 

In a rural community wrbm the ntr Is pore the cntlrs 
test wUl mm several years before falluroe are obtained. 
Also, In sea air, where teat conditions are again entlrdy 
dlfBemt, tbe service Ufa of tbe sheets under test win 
not bs comp^bie with resnlta obUlned m *'add 



At m ss p haric corrssmi tests sf msUl almsta 

be considered. The folloMfIdt sre Important. 

All test specimens must Ha uniform In gage and slae. 
SamiM Id^age, 2xS liKiM ^ recommended as con- 
venient gage and sise, i M wig h other measurenwnts 
will answer quits as wen^MtiUM unltbmitty Is mate*' 
tamed. 

All mntiies must be Ms ffdn grahsi^ oU, rustt dttt; 
scsls, mechanlcsl In juries^' iSrmes InSgiilarlttsS, 
dasty deep standi msil^ ain To ramovs seek an 
spadittons dtould be untfOtatk pMM In CtttosntrsM 
hydroAloric sdd, washed aidl,drisi, 
tmBpsrsturs eondlttons must iMun dsiata^, Tbs 
samples dmuM bs careft^ MUbNA vurtt ca gy pisesA 
In separsts tnmbleif agd oomiMs^ tmm s rs a d tn dgiit 


tlm big danger of lAunaindon 
test iPvssUga t tons lies in tbs 
fact that esrdesmss or lack 
of ddfaalto kaowledfs rsWpto 
In test interprataOeo of t 
nonoondudva or qqntndm 
tory chsncttr. 

When immsssIpB tfssts im 
salts are putdlMbsat a fan 
report of Mtmg dstsns 
should sccdamaily sneh rm 
ports m order to msunf tbs 
nowbigrbadar that an tsh 
mpfskin vsdaMss baft bs«a 
nmislArrod 

AB tatwMtiac teM IB 
IBtaMnM, tMt MmillgtttaB 
I. tB, BMfwmif BM U O* 
AU* A 

taiSi toll «|Bam W tl* 
ma^mj^ar tMC H . 

«M|iMweB)Mhar, 

^ ay c iiwi w i W SBidi'v 

m ibmtetek ThaimfhWsl mdnsM std 
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tMli iB WW 

n^wrltli. 

fjtL iom tmiMt ft wtfM i o ft to 

«i0t[ of ^ rborMtoM 

1^ nWt * It thft 

Ikfttor MMtlBfti^ ^ nift^iUft. 

vkM tW •^lUrta. 

dio|i^ ftiM W ^ a^itfifttr «tidlrafta«r^ 
narf>B<tortPt» tfcft iMU-kftowa ftln^ftw 
ft jMtaltqi^m air Mlvt- 
te #ivpfttM tr ft 

b oi' i <> >tt# ir ftWftftfd to tUft rtfto ftftd lypft 
ftT ear if pvffftift 

Vtift liftdMft peM^S^t tbfft imr ftnio 
ftift ft«N^ biftm wltli. tbo 

car ft» ft wb^ ta^Hiftpfta Uke a rctn- 
4xvpr wHIcb ftiamftM a perfect ■tMoiUne 
ftiitt"-tbe ehftpe of teett reaUtaftce. Tbta 
form hoM tNM cftlrM out ftrom tbe frotmd 
»Pl Tbft dhaaile htm it; ae wrtl aa the 
Im^ Itartf. ^ia ahiipe reaulta 1ft Oie 
e^Bitloft <Ji moeft dUcomlirMt that U 
aviflA^ tftr tftft pawfijiira of tlw oaeat 
tjrpa of AtttoiiKMIc; vscli oa ootae; lieat 
aad amett fronr tii« stotor ftnil of dtmt 
ariatttf fnift ^e road. 

Tbe CtMaala la coaatntctod of two wlUo 
plecea of pnawied ateel tN>««d like Um 
IiqU df ft tmt Tbm front axle pftaow 
tbrooftft tbft franta wltbout toudiliur It, 
and fleUbb aprtftftB ononect the two. The 
pftapnmft'in a aae a , which produce awaTinic. 
are reduced to ft aitnlmoni, while the 
epriof-eopifofted maaftw that etop It form 
the nuxlmiup welftht The reanlt la that 
the bodjr awaya hat aUghtly. while tlie 
wheela ctlftft to the ground aad bounce 
but little Onaaeqoeatly there Ih very 
Httte wear fin the Urea and the cal' la 
eKtreroely ifteadyHrtdlng. Since the main 
welchta are located In one apot, the cor, 
when turned out of Ita coume. regulna the 
road aftnta qulckty without tipping The 
ftpritiga aM aery flexible. A tlieoretlcaU^ 

Pforlbct mugNaieloa la provided, while rhe 
placing of the eoata between the axlOH 
mbUintBea by one-half ttie motion Imiiurted 
by roAd ahocka to theee. The chKUfIbur*« 
aeat la In fraat, In the middle, Juat ba<*fc 
of the front axle He haa a clear \lew 
of the roed and can run the cur much 
better than when he alts a oonalderuble 
dlstattoa back from the fnlt end aa U 
uauat The variable welght-*-tb6 
placed In the middle doea not aftect In the leaet the 
relative load of the front and rear axlea, while the 
oonatftat weight la located at the two endft the chauf- 
feur being In front and the motor block briilnd. Those 
welglita are alwaya thare when the car le rtumlng, and 
thof beep the load cmatlmt upon the two axiea. With 
the ordliuy car the motor and tra n ei nl mlon, as well 



C l iaaa i a with unit power-fdant and apringlaff rear-axk 



Sectional vltw and plan of Germany*# latest aniomoMle production 

pasaengefw— being a« tho chauffeur, are both In front, and thus tlH> rear 

axle la but tightly kmdod, vthlle with this new car the 
luiidlDg of the front and rear HKlea la prucilcully tlie 
Mume As the driving and Mleering wheels arc properly 
loaded, skid^ng is IniLMi^lhle in vret weather, while 
with the old style car UiIn is a scrhHis defect. 

Tlte motor, transtnlsHlitn, and rear axle form o unit 
which swings about the ivur axle aimiewhut to allow 
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for road ritoftka, etc The pumber of parts 
Jg the loweet poastbUi, great altuplJHtj 
being obUined, and tbs length of the 
motor blocfc betng kept very abort Hw 
motor is a fl-cyllnder, water-cooled one 
<if the X tytWf wlUi a third pair of tryUn- 
ders vertical In the middle of the T 
Tlie center of gravity la about 70 mm 
(2^ Inches) lower than wltii much 
heavier curs of ordinary coostruetko, 
whereby the atablllty Is Increased very 
greatly and curves may be taken without 
danger at high speed 
Mecdiantcully this new Knmpler auto- 
mobile iH very good Indeed. It has no 
belts, chains or universal jnlnls, >et In 
spite of all tills the rear axle la spring- 
supported Its impulse and acceleration 
at starting and Che brake moiiicnr la 
stopping. UK well ss riie *‘set*' of the 
wheels, arc all tiHhnlcally correct. The 
front wbeelH do not hit the frame and 
wear the tires In lunklng sliiirfi inrns, 
ftnd whererer titero Ik nrbblag fiiciloB, 
pniper lobricutliin Is pmrided. The front 
axle is iihiunteil Indcfiemlcnt of ibe frame 
and passes tliroiigh it wltlinul touching It 
Tlio ulr reslMtunce of hutli Ihh 1> and 
chassis Is reiluced 1» a minimum by 
Hireamllning to the shafie of u ilrup uf 
water fulling This drop form Is Htmngly 
maintained lM>ih with otien hk well as with 
« lowed cnirM. Th<* nmf of tfie Uiiiounint. huH 
the fonn of an airplane wing, or aen^foil. 
In pntflie whereby ulr rvslKtam'e «t Idgh 
NptH*d 1 s redm i*d A cuiiii m ri w m of 
the llunipler with the old Nt>lc cars as 
M croHM-MHihm shows flic former to have 
but a fraction of the air reKfNlance of tho 
Jailer The outHhie |s completed stiKioth 
the mud gimnlM ure nKllimvitar> nlrpltme 
wlngH the liimtm and Kimrv rliu bnukets 
tlo rvit prcf>Ht, hut are htillt Into the bmly 
Hsidf ihe Mjaire wlu't'lH are neither on 
rlic Kitli ni»r Itelitml tlie mr teaU, but are 
n»mval(s1 In tlie * IiukmIh. Tlie fnmt 
KprIngK HK well iim the rear ones an* fully 
hunt hi with ilic iM*epilnn of the rear 
(RilH Ilf the hitter \lirfl> the ^•nd'^ of 
thi axles proJet I Unoml ilu cIuihhU fraiia 
and make air n^KlHiumx. The eximimt Is 
Ingeiiloiisl) coneeiiliHf at the extreme nnir 
end of the <jir The <hiUh isxlal and 
hruko le\er are Inside the Imk 1\ while the 
miming InmnlH mn lie fohled up when the 
(iir Ik iindir wn\ 

Diu to Us uinfiil streamlining tlie air 
lienotrati^m is an^unaiNKed and the dust ouesLloc has 
liecn miUed csuiipletely Utth for (Uien and i*ars 

Faseengers riding In the latter will have plenty ot fresh 
ulr and will no lunger be annoye<l by gfts fumes, heat, 
iind noise, for the air Ktreuin la draw'n back by the 
nifUator fan of Dm? reurwardly-lociitcd motor The oil 
txaisuiiiption Ih reduced to a minimum, and special pn>- 
\lHlon 1 h made to uKstire no leakage 




106 


Potash, An Essentiai^r Ftain^ 

The Wide Scattering and Low ConOantinthHi of d^hM^bi^oDiqMiifiai indai^Wc^G^ 

Sv Gwwgi^jr. ItacK 


, -C 



Dryers In a California plant wIms 


an f wraco km at 
Bbimt'tfffioo tiom at pota^ 
wtdap ms canrM away in 
iba iaam pswrkMa to tba 
lAosp^A at $M ^ aOditat 
msthod of c eoss Pi^ n ji tkisoa 
waste tfum^ tbe mvset 
amonat of potash rac os w r eJ 
m tUe wv siaoe ttna pet^ 
tilts salvage aye- 
an Ufil 

whtdi tiiat year was B par 
osikt ot the jotal s np pty pro- 
dnced la tlila cooai^. The 
trouble has ben that tbs 
potash volatlUsed from some 
plants was too small ta 
amooat to aava^ while la 
other Instanoee sotbndi dost 
was qolleoted with the pet* 
aiih that It did »ot pay to 
leach tha material nor to 
ship It for direct nae os a 
fertlhser. It la anticipated 
that fdiOrtly either a me- 
chanical method of Separat- 
Ins tha potaah and dust dur^ 
hiff collection will be devised 
or a M}wtem of reducing the 
amount ot dust which can 
escape from the cement plants will ba pargse te d. 


T HR greHtest phosphate 
deposits In the uorld oc- 
cur In rhv rnlted fitates und 
are made nuicli of whereas 
oar imHhhIi holdlnga, which 
tire more than twvnty times 
as large, are Uttlu used be- 
c'Hiise (hcv HIV Hpmtd over 
such an extenstve Hreu and 
because the depoidts are of 
luw concenlratlun, none of 
them averaging much over 
10 i»er cent Moat of tha 
coiuldnurhNQs In which iiot« 
ush occurs In the natural 
state are neither soluble In 
water nor In add^dreum- 
stiiDceH which render tlwlr 
pnifltjihle salvage for ooni- 
lucrdul uses almoat Inipoa- 
tdblc The chief source of 
all iKiianh salts is a class 
of Igneous rocks known ns 
the feldspar gnmp Weiith 
erlng and exptMure loHili tlie 
pofasli from these safety de- 
IMMdt vaults and Iny U down 
In ilw soil, In the ui*eati (»r In 
Inland depreaslona. Auban- 
qiientty, when the water Into 
whhh this potash has been carrieil evaporates, soluble 
depcMits ere formed The potanli HIjemted from dis- 
integrated ruck Is taken up imd otured in plants and 
may be recovered hy burning the plant Hence there 
are three natural sources of potaHh^V^wks, salt> lakes 
or soluble detswlts imd plant iimterialfi 

Uvery plant neoUs iiotaidi if It Is to iimke healtliy and 
vlgurouM growth and profit able emp ^telda nre posslhle 
imly where the green, growing plants have access to 
plenty of Utis fmid. 1*otOHli starvatlnu Is evidenced 
when tJie h»aves of the plant licctiiue bniuu and un 
healthy hNiklng and the aieum lieciUYic weak and brittle 
rienty of iMdaali enultlea u plant better to resist the 
attacks of fungous dlseasHs, It produces fleshy fruits 
of fine flavor and texture and U pmvldeH sustenance 
essential to nominl growth and de\elf»pinent A pmli- 
leni which has lung been of iMirtkuliir I'ODcem to the 
national Deiwrtnwnt of Agriculture has been the nmttor 
of making the most of our natural potash supplies. 
The government experts have investigated and expert 



Pttaah aaHa ohtalMd from the twine of 
Searloa Lake, CaL 


mented with tlilM und that Inethod of reclomatktt and 
sahage and have btillt the foundation for what po- 
tentially promises to develop Into a national Industry 
which to a certain extent, if properly handled, may be 
able ti» compete with the Import^ potatii from France 
nnd Omaunv 

Attempts have 1>ei«n made to use the rotnaral rocks 
rich In potash dlnniU us fbrtlUsem, but the reaults 
have ni>t Iteon favorable tbe expenses nt applleatlim 
lielng out of ratio nilli the benefits obtalniHl fiWi such 
pnatices. The pructtciil plan perfected 1ms featured 
the treatjuent of the materiel with adds or In olher 
wa>s to render the ]M>raHh soluble before using It for 
ftrllllxlng purp<is(H. Tlic fact that most of tbe min- 
erals and iHKks an \erv low In potash content has 
cninplh ated this pnibliin as. although successful 
iimtlHMlH i»f extraititig and rendering soluble the potash 
were de\lwd, the value of the fCrtlUwr freed did not 
Jnstlf> till expenses of tlieea operations. Up to this 
Him iinfortunntel> no mlne-rtin rmk has been dls- 
nivennl In the I nlted Hiutva which ctmtalns as high a 
percentage of potnali as the depoelts of Gemmny and 
France In whUh the iKjtush la already solnhlf The 
most sailHfachiry rwutts have ohsala«Hl from recover- 
ing pntiiHh tis a h\ prodm t from some of tlie Industries 
where fiotnsb rich nK-ks are used as raw materials. 

The Federal Iturcau of K<itls reiwrK “A study was 
made of potimh recover> from rocka a bleb sboned that 
the most practical results occurred where sHIcate rock 
mas Ignited with Htiie us In the manufacture of oonwnt, 
or by the digeHilon f»f the rock with Uoie and water 
under prwure. In the first jproceM potasli Is vola- 
tilised und tHisses from thd kilns In the process of 
burning, being collected akk^trtqal precipitators, 
mdilfe In the second it istssoa Into solutloo during the 
digestion In both cases the reaidne la suited fbr the 
manufiicture of cement or other building material At 
the present time both ot theat methods evolved by tbe 
government stdl chemists are being deveknwd on a 
conimerdul scale*' 

’The process at digesting thd potash HUlcatea with 
Ume gpd steam under presifure has occupied our nttenp 
tloo and research activities far some time,** said llr» 
W 11 Roes of the Bureau of Bolla triien the writer 
Intervlewsd him recently **an4^ H has been found pos- 
sible with pres ro re such as hfR nadlly be moInUlned 
in the industries to accomphslk a very high percaitage 
extnuctlott of potash. This p |li tf ss la now being devel* 
oped on Ru elabonits ocale the frsatment of green- 
sands^-certnln solfs occurrSug^gldtog the Atlantic Const 
from l>etauane and New Jenw^Oii sooth to the Caro* 
llnas, >Ahlch are rich In potai|H^th the otlect of pro- 
ducing bricks and other bulmto material In addithn 
to potasli As a market InTfiHiiid for such buHdlng 
materials, this doubtless wUf prove a profitable but 
Hmlted source of potash ** 

The domestic cement plants la this country prMfnos 
approximately W,C)00,ono hae^ of csmaiti aantudly, 


Potash can also he recovered from blast fumacos 
aa It Is volatlllaod os an Impurity from ore,, coke and 
Uroestone used In the charges. Tbe Bureau of Soils 
la now investigating such sources of potash recovery 
and hue already aaeertalned that the percentage of 
potash in the dust that escapes from some blast fur- 
naces la nin(b higher than that contained la the richest 
cement dust. Uowever, the practice at most blast 
furnaces is to purify the gasas hy the use of a wet 
purification system which causes the potash fumes to 
be hist so far os comniercliil recovery U coneemed. 
The federal oathoritles are now striving to perfect 
a dry partficatlun method which will permit of the 
Having tif this potneli an they have demonstrated that 
MW*h H 10 stem would ftMture the conservatkm of potaah 
at a low cost 

The worlds largest potash depoelU in Oennany and 
Alsace were formed by tlursbuttlag off of an arm of tha 
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M liy n pevvlter fcxv of land whlcb acted 
Ilka a tfap parmltdng the aea water to 
fle# Into tba hay at high Uda, but, mb' 
aaqncotiyt not aUoartag them waters to ra- 
ce^ aa fbe Uda Miad. Aa tbeae waters 
evaporated, soluble dqioatts of potaidi and 
other salts were bolH up, and, finally, 
when the boy was permanently land 
lociEed. a lar^ area of salts tn soi^ie 
places 0000 feet deep had been stored 
away Small deposits in western Ne^ 
brasha, CnUftntifa and Utah have rpaolted 
m ttfia nnmtry from the evaporatloo of 
fresh lake water 

**Tbe lakes from which these depostts 
have been formed bare not been evafa^ 
rated completely, b\it have simply been 
reduced to a potaab-beaHag brine ahlcb 
In some Instances coDtalas ms iimcb as 25 
per cent of potash,** reinartccd Ur lloss 
during our convcrsatloti. **Th1s pirtash Is 
recovered by pamptng the brine from the 
lakes, onnoentratlng H In iqiectal evapo* 
ratora and finally drying the chmatcal In 
rotary kites, Ihirlng a recent five-year 
period, the recovery of potash from these 
lakes repivsented 4S per cent of oor total , 
domestic prodticU<in, and the future of the - ^ , 
Industry will dcinmd princIpHlIy on gov- *• Gfs*r^ 
eminent exporinMnits now under way to oa w 

Iniprovs these methods of extraction. It 
ts hoped that solar radiation may be har- 
nessed fbr cmicentrating the brine, this would markedly 
reduce the expenses. This U possible um the cmicentra 
non of^the brine as It occurs In the lakes Is greatest 
during the dry season." 

**Tbe deposit at Searlea Lake, Callfomta," continued 
Mr, Boas, **U the largest natural storage of soluble pot- 
ash sal^ tn the United States. The salts In the brine 
of this lake ccAtate conaiderahle amoimts of soluble 
borax which is injurious to crops. Hence It Is neces- 
sary to eliminate thtk material from tbo potash by the 
eryaUlUaatton of the recovered salt. This mothoU has 
iNMU perfected to the extent that tbs potash as pre- 
paved tor use In fertlUaers contains less than 05 per 
cent of borax, an amount which Is not In- 
Jurioos to plant growth," 

Sugar beets, wood, wool, kelp and to- 
baoDo are dll rich in potash, but none of 
these materials except kelp la ttoated pri- 
marily tor the recovery of potash, al- 
though their wastM are uUUsed te thta 
maotier iTrequently, these wastes are 
dtstributed over such a large territory that 
tC is impractical to attempt to recover fbe 
potaShr ttor examine, the total amount of 
potakhln tbeaSh of ireod burned as waste 
and that used tor fuel amounu to more 
than IdlMlOO topa mmoally— whldi is 
pbottt 6S per cent of the amoutit of potaah 
wld^ we Customarily import during no^ 
mat dtnsa, The great majority of thla 
potash dhwiattng ftom wood asbss ts kart 
ue tor M soodomle use tor fertiltoer pupk 
nssia la ebnearned. 

^ empi^ 


S QVft ^ of witer from 

Tb» toff I potOh 
In, Ibti ftTMtt oimiiiil mgnraM crop 
wnonrin to t^iwontouitri]! aoyooo ton,. 
iMum nuwfmtvrt. tua jgiotMli TMMtno 
ID oowiiin md n cartnm. part oc it u 











It Ofstml vWw, ihoirlmr UrrMed vliMymrd on tud ^unm, 8. la t)i« foresrqond tlui low fence 
on thi «trtli sM* abovo, thv hlKher ono toward tho no V A eloMxup of th« vlnn 

The vineyard by the sea 


sullant manure A wH^iiDd pi>rt]oD Is umh) In alcohol 
prcKluctltm, tho still rciilduea lielng cnnccntratMl and 
used us potaah fcrtl'iioni. The reinalnlng portion, about 
one-half f»f the to al. Ih subjected to a Mpoctnl precHid- 
tiitlon proocM ' hUh abstracts tlie residue nurar re- 
maining In tlK molasses. Potash occurs in the waste 
water Xino this process and is recovered by eviiiiora 
tlou However, unlcHs tbcee waste waters nre found 
to yield other valuable products besides potash, It Is 
doubtful If ever much more than 40CH1 tons of potHsli a 
>eur will l»e oahaged In this manner 

rhe extraction of potash from kelp wus reiKiored 
practical daring the war only as a result of the scar- 


in acraSfte and a Miato part of U 
fMOitt IB to* itt o to to M t n lonlly par* 

trkkh totoA to Utt vtotorud sttlr 

aMW tooptotoO AW ta Um 



fltart Inip rriha r>di« tout, «M rt Mm wgaato MwaM of potaah 


city of [Rdusli , the commercial traatmeut 
is tco cosily lo bo practical undsr nonnal 
coadltiooa At present, tlw Bureau of 
Solis Is expertiuentlng to deterratne a 
practical iiwthod of saving potash toons 
kelp whlih can bo practiced during kkonuat 
times. Unde Sam it*portH that by snb> 
jeettng dried kelp to destructive distilla- 
tion, tliere can he volRtillsed such products 
ns aiumcmla, oils, creosote and pitch In 
such a manner that potaah salts, active 
f^rbun iind Iodine may be recovered from 
the residue Tlie results show that these 
other pfodw ts will yield suflltlent reveotte 
to enable the rec<»vere<1 potash salts to ba 
niurkefed siKW'ssfully in coiupetltion with 
potHSlt of foreign origin. 

A Seaatd* Vineyard 

HB gniite finds, in latitudes widely 
scattered, the conditions necessary tor 
Its iU \elf»pnient It is only necessary that 
It rect ive In nbiindimt profusion tlie light 
and the virifylug beat of tlie mm Never- 
tlioloMR it Is H(»methlng of h Rhode to find 
vlnr>anlN along tlie Atlantic coast of 
l**ninee, dowm iit the foothills of the Pyre- 
nees and wlililn n mile or two of the nea. 
• lowfeocs Vineyards, to he stirr, arc found at va- 
I vlnn rl(»UM i^olnts utung the dunes of the Medl- 

teiTHneiiD shoret, bnt their sltuHtion Is or- 
dinarily such us to protect them against 
too abundant riilUH and Jaaivy winds. 

At the Anglet vlne>iinlH Illustrated herewith, the 
young \tnes are protectml merely by palisades of tam- 
urink brant lies whUh sumnind them an all sidea. 
Stakes drl\tii Jnt4i the sand from |Sitnt to point keep 
these barricades Ann while rows of poles, disposed 
liorixontulh , oontrlbutu still further to stability In the 
ftice of the north wind whkh Is In this region tha prev 
uUvit one of winter 

Ttie sight of a prosperous vineyard so close to the 
ocean goes to pro>e that tike vine. Just ao It has huSI- 
dent heat frt»ni the siiu to bring It to normal ripeoess. 
will accommodate Itself to pretty much any sort of soiL 
But who wmtld have supposed that m the 
Hhorcs of the Bay of Biscay, where the 
wa^-es lieat up with sudi terrific torce^ 
one would ever see a plantuUoii of vig- 
orous graiH* vinos T 

Yet the proprietor of this estabUshmeat 
does not give to his vines any more ex- 
traordinary care than his coateniporarles 
in more usual situations. He prunes 
tboin, he kuiii>IIch them with props, he 
keeps then) well hoed and weeded, stMl 
this half-century they have been bearing, 
each >ear, hd abundant crop of black and 
white grapes. 

l«lnally, even nwro curious, this original 
f^rmeeun vli]e>ard furnishes In Addition 
most exMiont table raisins for after lu- 
tvlltgcnt and patient ohservatinnk, Its pro- 
prbdor lina found bow to bring about the 
variations apjirti^riate to the pnrtlculnr 
climatic conditions and to the physical 
nature of thU sandy soil He has sacri 
fleed quantity for quality, and If tbe bot 
ties of old Anglet In Ills cellar are not as 
numerous as those of other vtnUges, their 
contents possess no less a dellcato bowioet. 
VetHlIOBs to sny In view of Its long record, 
he has been able to make a comtdeto com* 
merclfil success of this extraordinarily •l^ 
uated grape farm.— By JaooufM Boyer 
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Better Use of Goal 

A Coking Furnace of Novel Design Greatly iMlttgea iBiiiniiia joI 

JfyGmorge H^^kjey 


A mong reccot UiTentl^AR t« that ol Arthur Bobtvti> 
an llltnuftf HiKtnror — n new oven which admtts ef 
ooklng aoD-coklDg types of ctml that bantolpra hava not 
been uvallnitle ftir such dliqiuattlon Hitherto the ?aat 
fleldH of llltnoU and Indiana coali h$yt been owtnl 
ooty for Hteauitng putiKtses and have aold fiir anywhere 
from $10 to $115 nn acre, as compared with prtcea of 
flftoo to la'ioo un acre fttr «peclal-p«irpoee cokiag eoala. 
The Inception and perfectha of the now eoke onn Taatly 
IncreoHes our coklng'ooal renonroea. Heretofore, only 
three per cent of our coal supply has been 
adnidcd fur coking Tbeee valvable de- 
poalta have been centralised la the oon- 
fcated accfloos of tlie Vlrglttlas, Pranayl- 
▼anlH Kentucky and Alaboma, and steel 
mantifactniing Induatries have been pro- 
tnnhKl In thoM) neighborhoods proslniate 
to the supply sources of ouktng coals. 

At one middle western coke plant, a 
total of SO of the new cfike ovens has 
been tnstalted, eooslstlttg of two butteries 
of 40 orens encli which discharge Uidr 
flniHhed product at nltemute Intervals. 

Thflas ovens handle 1200 tons of c<»al at 
a charging and In a iierlinl of 14 hours 
convert It Into high grade coke and Its by- 
products The novel mkn oven Is of tlie 
narrow type and ttueleas. It has tiecn 
tested out offlcially and approved liy the 
llnlted States flureau of Ktundurds. As a 
reenlt of Its use, llUnola coal yields 72 
per cent hy weight <ir a sutlHfaitorv 
smelting coke, nnd pnaliiceH hu( h by 
products as a 5 to 4 gidlocui of light olla^ 

10 gallofia of tar, 90 pounds of Hfumuoia 
sulfate and un average of 11^000 cubic 
fleet of gus {ler ton of coaU 
Illinois coal Is now ytekUng n quality 
of iiietaUnrgIciil cnike which Is producing the lilgliest 
grades of Iron used In the Industries on fewer pounds 
of coke per ton of metut than has been posHlble In the 
past, even where the very best grades of ccikliig <*001 
were cnipKiyed The new coke ovens faiilltatc the sal 
vuging of all the valuable hy-pccKliKts even moro efil 
clenrly than by the niethmls and iippllances used In 
KnnqsHin countries where the long r(»ktng iierfisl In 
unhersnlly practiced. In Rumpe the greatest elhcleno 
Is not reallxed fnmi tli« coking oven, IsMtiuse aci^rdlng 
to overseas methods It takes from 80 to *16 
hours ti> coke on uvsn of coah whereas In 
this country the processes are ex|)eUlt4Ml 
as much as possible, the nstml coking pe- 
riod runging from 17J5 to 19 houm. 

Tim Ameiican system of rapid coking 
has featured the operation of the coke 
ovens at very high tetinwratures, with the 
rasult that the ovens detoriomto rapidly 
while many of the hydrocarhuna are 
cracked so that Inferior by-products are 
prodncfNl The new coke oven recently In- 
vented corrects ull these previous defects, 
being o|ieratcd at u low temperature which 
pemdtji of saving uninjured the hvdm- 
earbons nnd by products. This oven not 
fttly makes a fine grade of coke fnaii the 
mat-coking varieties of coal, but it also 
produces a Oner quality of coke from the 
speclalUed coking coals than ever pre- 
viously has been obtolned. These ovens 
are more durable and efficient, while their 
operating expenses are mnch lower than 
those of the old style. The new types of 
coke ovens are the largest and strungest 
that were over Irnlir. while they foature 
the ontstandlng advantage that every 
operation center la of easy accees and not 
remotely MtuateA away down to toe hot 
teni|ierAturc snn|i|. as Is the cose to many of the old- 
fsshlonod ovens now to use. 

This modern oven Is a setentlflc machine built to 
ereato ectmomtcally nnd efliclaitly to a flexible way 
the coadllloQs required for the coktag of coaL Tt is 
extremely flexible In producing nnd applying the agency 
required to coke the coaL and permits of Hianghig the 
conditions to comply with the requirements of every 
type or vnrlnty of coni Tt cokes n larger qnsntlty of 
cool per oven per given unit of time than any other 
own ever built and It performs this work at a much 


lower tempeewtona than is inei44| 4h ntiy other cMe 
ovena It prodncM a better qnaflkirof: by-products than 
other ovens beesnse It utltlaas ^ fetflilred heet 
of dlstlllstloa to vropof volunUk OMd doqs not have to 
defNsnd on atskormaliy high hai|to esaeatlsl to otodr 
ovena In order tost a snmdeet^ |fPlpci<7 of coal per 
ov«n per day may be developed. 

Unlike other owns, tlie BfbMs oven la so Mas- 


tic that It will handle any kind df dogl withbUt costly 

1 citoe prodaoers was to 


altenitlans. The tendency of all < 



ieida to sftfathf ^ 0om BiMjitoM' 

tnnaito of ton cltofDato the hortobHe raflhtorhMflilBa ^ 
iMtod ai^ that stoeato. 

Cun DOW ne nseff to pwwi j r e cMDsiurc 
totostoni Thito ibr ensaqitei the oishff 
itB mi ddl e wes c ss n aul a m ah wetoum ktoil 
tomd adviutofliotiMy from ht idpto kanreiiilMh^-omt-^ 
SMHU tostt tooiMtsMlah^ptoly^ thhr 

of toe new cefce dveae will »tttoktlai 

pcotoie^ of a maJMVfdC thia uM 
doae to tot loeaUttis wflave 1$ 7Mt|i W 



Gemhtottoi gf UgtA BitorfUf 


T he J e toa iesl Gasslto tor April vm* 
tains an importani artIMs bp WMgbt 


Bertlenal view of top of the battery of 
evens to hydraulic amhii^ crossover 
apparatna, and elevated rail oa 


of ovwMb Showing estewi 

pipe wlM oanries fees to the by*prednct 
the husaatpye en wnoi the car runs 


utilise the wider tyqws of ovens, ontll Mri’^koberis be- 
gun his early experiments whldl have been extended 
over a perhsl of 12 years and krhtoh have been respon- 
slWc for tJie i/pHluctlcai and pertoctfou tft the new 
Rolkcrtft oven. Hts resparrhee demonstrated cooclu- 
slvoly that tbo anirow (jiimi of coke owns ere more 
(trikient and now ovens of this variety ore universally 
Itopulnr All other ovens employ the skla-frictleo proc- 
ivM (»f beat utilisation while tlid Uoberts* oven empha- 
Hlses the utility of the buplngSmcnt-or-beut process. 



A- Gantonr cn the Mtoet of Ughf on j 
totoatloa of Itsbt-esnritlvU toads, in Ida 
tovtotlga tlon s Mr Gartoier attemitoi to 
dietovur tha tondmoental relatfon tri ll|tot 
to the fermlnatloB of toads, and to tdww 
Judt wjbkt light does tp start gerwihiatkm. 
The seeds of about Ifl dlltorsot Rectos and 
varieties were need. 21io aathor pruaenfa 
bis reeults In tabular form and oonclndse: 

The SBOds of Nseiee ertopas, /totorw 
gffosiosiiua, and fhorndesdron /toeosoeiM 
were lloand to be light ansltlvia The gm^ 
mtn at h si of meds of itasiow critput and 
rAorodeadron jtoresMM was promoted hy 
light , the germination of seeds of iMerd 
dirusioutoto was hiadefud by Ughc 
Abrasion and reuunral of coats (overy 
walls) of Burnep rrtopeo seeds proinotiNl 
their gMuUnation In darkneen 
Treatment of seeds of itumm eriiptut 
and Oesotkeru Meitsto with concfoitrated mtlfiirio arid 
censed an tnerease In the pefccntage of germlnttlcn to 
darknees. 

No radiMwcal rMarion between toe effeets of light 
and temperature woa found. Light was not necsesary 
for the sbfMMTptioa of suflleieot water for gemilaatknL 
Injection of water did not yirid Incraased germtoatloD 
la darkness. Almost all kinds of aingto etoetrolytes* 
regardless of the nature of the ions, spetoed to puDcnoto 
germlnatioa of seeds of OeaoUhers MemUs, Nfoorisnn 
TO&oohs^ tind VartotosM Tkaptas to 
darkness. Knibiyog of seeds incubated to 
Ugbt became more arid tosn those incu- 
bated In darimess- Light seemed to acti* 
vate lipolytic ensymto which hydrolysed 
tots to totty aridn 

The germination of seeds of Jenwo# 
ori$pu9 In darknees wa* promoted (in- 
creased) hy hot water trsatmeat, abra- 
sloa, traatment with conooitnited snltoric 
addr sodium suipbocyaaato and hydragen 
peroxide. 

nw gHmluttea ot MMto «i jriwNm. 
niMM» in dkrkiMM wa. prawitM lir 
ataUag Is MlMItsw «( HNli^lort, set^ 
Mdlsm ratphM^aiis|% aaS bydrogm |Mr> 
ozldt, u mAI u br tto sm o( amr wdiUm 
tfWCMiytM M MrtwttStSr 
n» iwm&uMbtt oC Mad* ot YtrUumm 
Is dSTfeSMt fttfSMM hr th* 
sHtas ot Ught> hsc^UritM of tauatstsi# 
tarhig Mesbsaas, SiNksstiBg Uglk'SM 


Bsttery ^ 40 of sw typo by>pN^ colMr>s^ IWoas sUdiSMilis St 
tosa of cool, io Nwws ■ s t p idti oa th«|i^ «tor^ top of tho wiSi 


Racli IndlTldiial part of titto typa of oms^ d*> 
idgaed to perfone la tin moot hpMwiteal asd eSdait 
inanaer its iipeoltl fnsetlae wl(|w,asddllBg asy oatfs 
burdasa os tho othor pacti. 4pg ftatsfo has hots 
more or leas ncglectad Is other (Hjisdiftss. 

The isvcstios of s oote ovta^h^lA will oohh sos> 
ooktsg tariotlot of coal nuttljf' hMtsdd tho aporstltaa 
ot the Amwicas steal Isdattiy^ ^sfdch prsvtowy h«l 
bets restricted ts dowdoftaMot IS thoao metkma oMs- 
to tbs sanity soarc«aotooktog'(W> It panslts of M 
potntlal devSIopBMst of stsel ihsdMtlDSt «s s 


tho gsnslss^ of thsfr^Osss A tas 
WjflM, IS dsthssSB stss praaatsd ^MMsg 
cdMIs ssaSM hr hot enoss tipsttetsf; 
man^ aoMl psNIsdSair tseshsttap sf 
lovtonrsiMdri^iiMAttMihtfhMa^ 

IMT MstMesM did sia4i^ 

nerpMsidaa^ ssoa sd dfsetthi^^ 

tbo sas ec tognVhw ss ) 

It swpeeys-v^js^thtsi e l ii p ; H i s« j>t g iM|aM»gi»i. 




scientific AlCBlKICAN 


0«i af thi 

TDttyt 

rtfiMI li|MipH 4 Mmw Aw «i ai* m«mA tij (to tm- 
«r p mm mim icattjbto tow 
wnuiito by tto QotMtroetim oC * MW tm 

ot qU rtOm M omr, wtucti Mmo* 

I toMto (to qgwtett «A • U* «eBtito«r tom 
atomMjmOBf **«i tbooto Art bt toiU on Ita tery to|v. 
IbntBttoiJiatoa (0 protMt wtond oO u 4 gwottM 
lui«A toll^toJBMd (Wtor to auUtlnf tto •UUoiwty 
notk w«hiiklto pit tli^t uiA doMiy JoUmA to tto 
wytiAd vPlto Ito MW principle need in thle recently 
dinieeA i^ttoMtoy le (bat «( n Jtoettnf reef which rldee 
■pob (to enritof the dt regnrdleae eC Its level and 
as at ad ttuea preweota its expoenre to tto air In this 
way (to toad fa o f^ij^ne In premntitoi evaporatlcii. a» 

W DiP^lVfDClBlI^AVAHli 

la o rt cr tjbwct th« roof voMy ride eerily >oa the oil and 
rlae ant f|ttt with the chanrintf laveU the diameter of 
a glTca rt^ U aevarat hicbea leea than the dliuoeter 
of the tanka JWr a 50 -ft>ot tank the roof diameter 
vonld bk 48 fleet. The remotntnf apace between edfa 
of the roeC and tank waU la flUed by Invenlona gravel* 
lilted, bttframf which provide a aort of enahlon that 
eerily lidMf over any IrrekalaHttoa In the tank waU. 
Tbeea grtTal cwnlara are Imllt of lO or in gaga matat 
find are each hinged to the roof and held In place hf 
tueana pi n WWtofe 

rer the porpoae of dmonatratiiig the atiaulute pro- 
cectkat afltairied hy tbia Invaatkai the nutkera have fre* 
quently piled hmirii on the top of one of these ruoto 
«md then after satorattng It with oil have set It aflre. 




On the roof of the new oil tank, wldch liaea and 
frila ttke a gaa tank 


2JS Itm * 44n. plpOe 4 5 Ihe^ and 6>ln.t 7 lbs. The threads 
are well formed and can bo made with band threading 
inachfiies fnmlsbed by the manufacturer Bven 6-In. 
pipe can be tbreoded by band. 

It Is at present made In «»nly 7-ft. lengths or shorter, 
and It can not be provided w tth dttlnga of like material 
Lead-Uned Iron ells and tees are furnished to go with 
the pipe, also ennifalnatlon couplings for connecting It 


io» 

\ 

ContalBer Sjatam la Opornttan oa Bdtfali 
Ballwajra 

W K recently Illustrated a system of container cart 
which Is in operatUm on the lines of the New York 
Oentral Ballroad, and tlm accompanying photographs, 
for which we are Indebted to the courtesy of the 
fTfiy AoHctc, show the cimtalners used tor freight and 
mall senlce between Lemdoo and Belfast, by way of 
the tefnd<»n and Nortbu'cstcm Ballwaya The contain- 
ers liave betm bnllt with the tollowing dluwnsfons* 
leogib uulMlde. 0 toet 11 Inches, aldth outside. 4 feet 
H Inches, hclgtit. indndlng u heels. 7 feet Inrhea; 
and the catHiclc> of each container Is IIM cmMc toeC. 
They were dcnlgned fttr the rapid transit Hblpment of 
parcels and Inikruro hetneen train and boat at the 
Fleetwood do(4cs. fnnn wliKh the ItelfnNt Hteauters Kail* 
and between the Inuit and quay at Ihlfust Tliey are 
I arrtod on 4fV-f(N»t flat rarn. aiininiiuMlutiug tour c«jn- 
ralDers eadi Tlie fnirnlng of tla* contalnerN Im on the 
outside, and they are nnlKlieil iIuhU ^ihIIs and 

varnished on the Inside, sfi that there are no pnijectlnns 
to daninge Uie ofsitentH. AL eiuli i^d ttt rbo contnlnors 
Is a dour through which, alien on the truck they can 
Iw loaded or unloaded from either iddt of the I rain 
Two steel lifting allngM are IIximI nnamd the bottom 
and sides uf each ctmtulmr and Urudnnte ul tlie top 
In e)es for tlie chain luHiks of the lifting crones. luach 
ctailalner Is i^rrled on six bnsid faced wIuh>1s. the 
center pair Iwlng sllfditly larger than the two outer 
liatrs, so as to make It eus^ to handle ilie containera 
on the quH> Hide. 

tiacli container la wcureil on the car by four chains 



Despite fhg Iptanse beat of sneh a test, the oil below 
has never eanght dne, even tto edges being thonmghly 
ghbt hff from air by the gravei-fllled bulfers. 


Nait Kind of Pipe UmIa of Fiber 


A KAW ktad of plpo hu tow pot <*1 tto aartot 
wlifdl, It ta Milrrad, wUt kAto ntasy troablw 
MW wwMtned ia >tMt ud oth«r itmlglit-tina ptre. 
It la alaJMtad that aultorto; hydrnehlArlCi aeatto and 
ottor adda do not In^ it and that WIoiIm gaa will 
mt tarm tt> 

fin atfWAth. taHto that of wood pipe, la not depwA* 
«t on Inp. bandii tat la htowwt in tha plpa itoatt, 
4 Hiy« da jnttofity. JL Uttia paint aee at e h td olE wood* 
atave anA (to tandii wtu eoitode, leavliig It m 
loBAw watnrAiht. Ito lowta of thla ptpa ai«i in««> 
itm, tottiand and (toaa fci a raUabln 


to to! iMI|hC toiaataa. It la ona^torto that of Iron 
oc atol tip#(.to Aw BtrMiffh it baa atood dllM pomda 
par aenttonta of er waaiac Hnai a l araa appUod astar> 
tollPrmtUMMAtSaiVMtatWBaUy. It ia raeoa* 
— to tntoeftwtatoa to ttaa tadtr a prewan 
ADA pahnAa par aonara Inch, fa ttop 
ft if atoUa of vltotandto arach iiaalae 
MHr nmSWunc eondUlwa. 

etoilMMtvtf of WthMltar taa ftam 
aito tahtor^ tthwillloatha vt an 
^ <*“1“ of <55 

A ASMt fh< Wi tt ia Mt yaeoontaAad 
M ifntac ft oanr t8A 
, nr amp of tan. 

, __ oSbad. two^^Pto 


with iron pipe and pumps. The fiber lUpe can be leaded 
Into casl-tnm fittings. Tto cost Is onexpectedly low, 
and It can be Installed for half as much os metal pipe, 
because It Is Light and easy to handle. A coating of a 
specially-prepared paint luakss tto joints sirtlghL No 
tools srs needed to lay it 



uhleh are huokcfl to the e>cs of the lifting slings and 
Icftd down to the rides of the nir, the slack being taken 
np by screw shnckltja. Htecl clianneltors adjusted 
luroHS the top of the cur rides aHrist in keeping tto 
contutnors In place 

According to our cimteinporary, the cuotatners have 
proccfl very sutlsfactorv Delay In transit Is obviated, 
imd since the freight travels uniier seni from the Hcnder 
to the receiver, the risk of Hu ft Is eliminated 1 heir 
use does awnj with four distinct liundllngs, and (hJs. 
of course, nrinces the llahUlty to dumtige, the goods 
being carefully and ch)tiely pm ked TIiIh result Is shown 
by the marked reduction In cvimplalnttf and claims a hlefa 
has been noted since the containers uere put In nerviceL 

Iron CorroBion by Carbon Dioxide 

A n Instance In which tht corrosion of lr<m pipes was 
directly iruccable to tli« presence uf curiam dioxide 
In Monni la reported hy a writer In a Oerman chemical 
Itsper The wrought Iron pipes carrying away the con- 
densed water from tlic Hteam radiators employed to 
beat the air In a liirge dniuft plant were found to 
suffer grontly from IntemHl c<irrori<m, so that they had 
to to rennwiri nlsmt evcr> six weeks. Investigation 
led to the conchtrion tlmt the cstnse must be sought in 
the steam or ratJicr, In agents nccontpnnylng tto 
steam, tlie most probable boliig carbon dioxide In con- 
siderable amount On lairsalng the matter further it 
was foimd tliat the water-sofumlng plant for the boilers 
was not up to its work, and allowed a large propurtlno 
of caMiim caritoiuite to pass Inh* the boilers, where It 
decomposed, the whole of the liberated cnriKm dioxide 
hccompenylng the steam thritugh the heating syatem. 
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Building Betl^ Home» 

Factory>Made Houmo that NerertheleBS Blade • Itetam to tike Wayi d iO^ur ^ w mA fi i t liawi 

By a. HL Scott 



T IlKOUnHOCT New Rii|l 
land there ure atandlng 
today itiiiny faniibouitefi and 
town realdencen of from 
aeventy flve to two hundred 
yetm old nhlrh ure etlll u 
huhItHlile ns when oiiirlnally 
built These old houses were 
built when lunterluls and 
Itthor were comimratlvely 
ehettp and the lumber and 
hiintunri! employed In their 
construction were first class 
and the wor^ done pafnstak- 
InK Hnd fine. In funner days 
of hand work artisans took 
great pride In fitting even 
the minute nnd unseen parts 
so carefully that no stnuv 
tural weakness would de- 
velop to nmr their work as 
time wtmt on and the Imlld 
Ing WHS subjected to rigor- 
ous climatic changes. On 
the other hand, we have to- 
day the average house put 
up by the HiHMuhitlvp builder which in a demdi or two 
will bo a shabby ks>klng slnK ture Inside and out, par- 
tlculiirlv If It In u tuo or three decker which has been 
rentetl and not II ml In by the owner If these build- 
ings had been fabricated uith cure and the suiite style 
of fiiimlng employed as that used by our nnccHtors 
Ihi*^ would not show nearly such i^idd deterioration 
evffi under the intslem nntal system 
At presunt the nnllno wide slogan Is *'Own your own 
Imme,** and U la a hopeful sign that the drift does 
seem to be In this dlnHi,lon, as the majority of build- 
ing tieniiits Mug Issued just now are for the erection 
of small single houaes to be used as homes b> men of 
avenigti means. Bticli houses are usually built under 
fndi^fdual contpaefs and the pnsirress made watched 
over day by day by the prusiiecthe home owner, who 
having prospects of spending a conaiderable part of his 
life under Us roof sees to it, os far us Im knows, that 
no slipshod work or faulty material enters into its 
const ructhm. 

tn uur furefathenf time when a home was to be InilU 
the fimndatlon was made roudj and the frame assom- 
hled flat uiasi the gTimnd and when all was ready the 
homesteaders In Uio vicinity gutheriHl fiw the house- 
nilstog The work of raising the fmiued soctlons Into 
position and pinning them together whs quickly accom- 
plbUied, and not Infrequently tltc building won com- 
p|ptel> sheathed In nnd roide# <»ver by sundown This 
fnunlng of the building on the gninnd In advance 
necossltated diagonal bnidng of the members In order 
to bold tlMun togeiher while being raised This <Uag- 
ona) bracing In also the secret of the strength and 
lasting structural qualities 
of so luony of these flue old 
bomestcods, and unless they 
have Iwen neglected or un- 
inhabited and thus fallen 
Into actual decay ft*w of 
these old housos will he 
found out of plumb nr to 
have developed other struc- 
tural faults. 

The modem method of 
preparing the wall-supimrt- 
Ing structure la termed 
*tm1loon framing" the stud- 
ding Itcing sot In a vertical 
poslrirm with no diagonal 
braring of unj kind, the wnll^ 
depending for Its rigidity 
merely on tlie Mitcathing 
whlHi Is nulled to the out 
•Ide UDfl to a slight extent 
upon Iho Inlh This metlmd 
Of framing hj^s led the preu* 
ont generation tn lieemne ac- 
customed to seeing unsightly 
cracks appear In the plaster, 
floors drawn awn^ fnmi tlie 
baseboards and donVu that 
appear to Imve been made 
too targe for their eastngs. 


Huch faults arc usually oocribed to the Inevitable 
slirlnkAgc of the timlier musing the lath to pull from 
the studding nnd cnick the plaster, ete„ wbM Is true 
enough but It Is equnllv true that a house can be so 
fraiiieil that siuh flaws cun be to u large extent pre- 
heated And Mubstantlal and lasting qualjty at a 
reowmabte price Is what la being Insist upon by the 
man building a home today. How to ei>mhlne this 
accoiiipllfdinient with the ready-cut feature which Is 
necesMirr If u tme-fumll> house la to be maintained 
within the Ihiilts of tiu average man's chedit Is a prob- 
lem whbh U Isdng wihed 1^ adut>Ung the old time 
rugged bruce-fruming methods of our furefatheni to 
meet nHMlura requirements, The tenn "rt«dl framed" 
has lic(*a coined to desrriho this method of iiraparlng 
the fnitiie, nnd It is trul> all the name Implies. By 
referring to the cuts It will be utwerved that the frame 
Is actually made in conveniently handled sectloos ready 
for qukk aNsenibh in the building The diagonal 
bnulng U seen to bt» continuous, holding each otud 
flriub In place and iwrflf tiy rigid, Insuring a wall that 
will not allow ihe phmter or stucco to crack, and a 
bouse that will not sag 

These houses ure Imlll on a uniform plan of Internal 
arrangiMiient, hut the exterior, such as plaxsa, doorway 
and finish, can be so iiNidlfled that their similarity In 
this respect Is unnotlceohle. This allows for nil the 
fnunlng and all other s(K.aIted "rougli purU" to be cut 
t<i tit at the mill, while the faliricntion and assembly 
of the frame pn»per Is n distinct advance over the 
method of merel> numl>cring the Individual pieces and 
shipping them uepurutely to the builder, who neces- 


sarily aiMtfdi congldbMilt 
tlins B o riing ffim over loid 
nsUlAjr tirtui tnfsthir, Hi* 
huttbsr Is flfat Mbssd on all 
ftiUr sides and tbeh cut nc- 
corittag to drawing tn seta 
of five, as this is tbs ndni- 
nram nontbsr of any derign 
wUcb tt bas bean ftrand seo- 
nomlw io jCabileats at dio 
tints To prepare the ma- 
terial Her flve ooms rs- 
quIfM cnly sevtnty worldng- 
bonrs at tbs mill, all tbs 
sawing for five dupliegts 
ho uses bstag dons by ocw 
man, who bos to maks bat 
one reference to tbs draw- 
ings for each set of flve of 
any one part. These parts 
are piled in sets of five and 
move fbrwurd to the asaem- 
Ueni, who nail the framing 
iimterfal together and bobk 
ber the parts tbns fonnedr 
Tbe dlogimal bracing is oil 
cut from material which would ordtnarlly go to waste 
If the lumlier were hand-sawed on tbe preiuises. 
take a spedfle instance, many plaxiuui are seven feet 
wdde, on odd width which results in much waste of 
good material The piaxsaa of thla Une of booan are 
therefore made eight feet wide, tbe left-over four feet 
fnmi standard twelve-foot studding being used to make- 
two two-foot diagonal wall braces. Thus a saving Is 
md only made, but strength la added to the building 
and a more ^mcious ptaoxa Is aecured. The dlagunsl 
bracing Is also umd between studding of partttlcms, 
where It serves as « "lire stuii,'* a feature demanded 
vvlierever building Inspection Is in force, Tlie sectiona 
when completely asaombied are made to fit perfeetty, 
nod in addition to being numbered are otherwise m 
marked that no time wriU be lust In fitting when the 
house is being erected The assembled sections are ao 
designed that they will kotd weU on a flat (Hir, one ear 
usually bring aafllrirat to cQrr> the framing and other 
material for one housei Such materials as brick, plan* 
ter, sand, etc, are not Imdnded, as they can usually 
be more Hdruntogeoiudy obtained at the place where the 
Jioiise is to be built 

Tlie occumpunylng llluatnitluiis show various stagaa 
In the erection of u house fabricated on this prtncttde, 
the actual time miulred f6r erecting and securing the 
first story wall-fmtnlug of this particular house bring 
thirty -el^t minutes. 

In order to raise further the standard of sainlt house 
construitlon n number of preeauilons not usually cno- 
Midered are observed to insure lusting quality and a 
satifUted home owner The flrst step is to provide a 
fmvttng flir tbe cellar walls; 
this Is a layer of rich con- 
crete Bix inches thick and 
rigfateen Inches wride upon 
whidi the concrete walls are 
built up. Tbe rilect of this 
la to Insure an absohitehr 
firm ftmndation, which pre- 
vents erncklag or settltag of 
the cellar walls and conse* 
quMit sagging of the whole 
structure. Sills and otbsr 
aaml-ekposed ports, such os 
vtadow frames, ora tarred 
or Uneeed oil treated to pre- 
vent absorption of motst^ 
ifblrii thns ellmlnatse alter- 
Bate wetting and drying so 
conducive to timber decoy* 
Special cere U token when 
patting on rtiestlilam Ordk 
Mlly tbrat boards ovw 
nslM on vrith little coSe 
regarittttg tight jrintn and 
often tbete am spoess a half 
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m > MW ftVK to ton* niM 

toaie^ to Ww«yi W |*4 
thd wW) P» da^ibardt. (htoito ar 
«tqoeo^ «ii4 Hum* a wall thraogti wlUch 
BO ajlmaii e«b pMMtmta Tha dUgonal 
laechod oi U iwi tttnt adds fordwir tQ tte 
ili;ld^ ef ttia tfcrootuf* aad takm cala 

of aay potM^ tbrtakttaib tovtead od 

frying pladtd m posIttOBi tlM ogn«t 

wlttdairt «r# ast to coomto and wiAl 
padtod to pramt the entnukoe of 
dtoughto X>ft»n a collar window froma 
win oan> ao much ^^Agbt that if made 
of matoriat It win cause the bdlld- ! 
tog waag. l?he twotoch aah frames en- 
joyed to making thr cellar windows of 
these hoossa, however, are blocked to two 
{daces, as will he oheerved by referring 
to the eat AU window frames are 
Hashed with stoc, which la, of conraa, > 
iKHi mstahte, this being on Important 
precaution which efCectlTely keeiMi out 
wind and water Bay windows, which 
are nauaUy a disappointment because of 
draughts which enter from below, ore 
protected at this point with a sheet of I 
heavy canvaa, flrst shrank In salt water, 
followed by several coats of white lead 
and Unseed oil. In putting on the roof 
the utmost cere la used* The beat grade of %-lncfa by 
IS-locb cedar shingles ore used, being laid H Inches to 
the weather, with galvuilsed non rnstable nails, which 
makes the root covering three courses thick. 

Lining n Creek with Concrete 

F orms designed for quick and easy resetting as well 
as great adjustability to position on tangents or on 
curves were us^ to recsent work during the deepening 



FlnLdmd boose built shoot a mill-made fnuoe 


ends of the face plates. The units, on curves, were set 
at a minimum distance of 12 indies H)>art at the top of 
^onns on the inside of nmea. Uf>re tho planking was 
cut to flU the extstlng intirvenlng splices. 

After tho forms wen* tlm track was properly 
alined between Uie two outer edges of the Invert. 
Upon rolling the fonns forward the form facos were 
Jacked out to the buck tine or the earth face of the 
cmicrete sldC’ walls. The space between tlie fOrm-tacea 


cars to tbs ds slopast At tola point cha 
cbntss emptied into other diotes leading 
down into the lining spacOL The coOLrete 
coming from a central mlslng plant wom 
lifted into the hoppers and cfanted down 
to toe spaces to be lined. The hoist on 
the aeooodarr traveler car joggled the 
chutes up and down while pouring the 
concrete, and the dmtes were raised also 
as the concrete rose to tlie apace being 
flllod. 

A 90>foot section could be puddled and 
concreted to a working day by mdng tiMse 
forms, it U claimed, and the framework 
was pulled ahead by Its own power for 
the neset day s work 

Gangs the Dwdling- Place Whfla 
the Home Goes Up 

W ITH the hulldlng inuterlal market 
playing vlgoroualy on tho np-and- 
down scale and things In gonenil sUll un 
decided, several prospective hutno bnlldent 
in IJncoln, Nt4iraakn luivo adopted a 
rather unique solution llcntul of apart- 
meats molntnlns Its otand at the saiiie 
high rates, and with Uiia tn \1lw the 
parties In qucBtUm are eret.tJDg bnlldlngs 
on new and ptdiitlvoh low prieed sltos In 
the Hec;k*s Grove uddltion In the edge uf town These 
hiilldlngs are being furnlsliett In beuver board and 
pliiHiir to tide tho funUlleH ovc*r the winter Nest 
spring tilt y will 1 h* vaialod when tlio homes have bum 
built, and (hen iiH(*d an gurugco. 

Mr Fred \ocel, u (‘tmtructor. clnlms the idea as hla. 
He put the proiMmlllon to one of bin clients and ths 
rc'KUlt was that the first building was started. The 
buildings as a whole uro on tetiUM>rary foundations. 





Lwftt A pIom-op vtow of tb* form iu«d for tht oonerota KisAl llta Anlahod job 
Making a creek over with concrete bed and concrete banks 


and lining with concrete of a creek channel In Syraense, 
New York, Tho channel was deepened, after being un- 
watered, by a walking dragline excavator PrngraMtog 
downstream from the end of the deepened channel the 
ounerettt tovert was constructed AU that was required 
In the way of forms for this Invert construction were 
steel channeOs aet to line and grade at the ootalde edges 
of the Invert 

klVe units made up the traveling form used for cou- 
struettog the side wnUs, Mounted uo 
donbtoflanged^ wheels, each unit was 14 
feet to lei^ The track on which ths 
form travelsd was laid directly on ths 
eoQcrete toyert Octree rigid trusses 
spaced Mach centers and cross braced 
mads up the todlvldtial uniU of the 
torma. Attached to arms sliding with 
the upper and lowmr chord members of 
the trussss were the atoM faces of the 
furtot against which the concrete was 
dkpbslted* Hie face forms could be 
moved hoHsontalty to gain adjastmenta 
^to* desired pesittoog. The movement <aAd 
adjaetoont o| the face forms woe con- 
tratM by torae jack-aciews at each end 
of eudL ppm* Thff arrknfenwnt made 
It poMNt to.toewe absoluto rigidity 
Ihd lata tai^ns w«rd set 
- nt miM ttoto spaced four tost apart 
y trtiiiM itimm cw* . lu _ ^ 


and the excavated bunk wus titled with earth and com 
liuctiHl b> tiun[)lng After ihls hud been coniplet(*d the 
IwMB forniH were |mlh*d hurlxontally away from Uie 
earth bonks by the m rew jacks about 17 Inches and 
the ofNice, U ln« hea, to be tilled was ready for pouring 
cmicrete. 

A secimdary traveler running on a track on top of the 
form trusses carried tlie cimcruting equipment Out- 
riggers carried chutes from the hoppers on top uf the 
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With the ultimate povltlon of the residences well 
planncHl, tlic Imlldlng^ iirc set In p1uct» thuugb one or 
two of tbe tenants Intend to move their structure in 
the spring and add it to tho new luHiie. One owner 
plans to annex the garage to the bouse and build a 
steeping porth overhoiid. 

The Idea <s growing tn fa\or and several buildings 
of this tyts* are b**lng ounntnicted at tlie presoot time 
With plans well laid, the ultimate program of building 
will go on next >eRr and in the meantime 

tlio owners nt>j imJfAlng home privileges 

with hardly any rental, and this adds 
u substantial sum to tho amount to be 
allotted for the homo building later 
A roMldont of n Jer«»v suburb of New 
York has prol1te<l bj this Idea even more 
than tiN western conteiiqiornrles. He 
iHUiglit his lot in Iftlfl, exposing to build 
at once Kiting costa prevented this, so 
he pul up a two-rnoin frame structure and 
made It conifnrtnblo Inside He then beat 
the game further bv pnictlcalh building 
the {N?miaiient fwl<lence hlniHeir to spare 
time— he figured he had all the time there 
w HM to complete It In This Kummer, after 
his house was finished be moved out of 
the two-room quarters and rented these 
to the owner of tlie ndjolning lot, who 
Is now living to them while he builds his 
house Tlien th<» owner will coovert It 
daring tka to a garage and demolish tbs shanty bs 
ssrvks Is now using for his car 
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Highly mggniftcd porttonB of Hkaru of httman hahra of varkwa ailora and from Mhrldttala af Tarto M raca% ihowllig Ttflatlffi !■ 4 |m y Mm— 

Human Hair Under the Microscope 

Recent Acquisitions to the Knowledge of Its Minuto Strueture» and Their Applicationa 
By Leon Auguitus Hausman, PAD., Camdl I/nkvsntfy 


whJt*h niMH^ne In Imtr firom variona Indlvidnala. 

A fourth plcnitsit tn the balr abaft hitherto of eoam* 
Inffly little worth In cHmnectkm with ajialyala of hair* 
aainplea la the plKinont Tbla la uaQaUy dlatrlbuted 


Figs. 1 to 6 lUnatrata aotna of tba atrlkta^ dUfirait 
choraetera of the pigment gnuiiila pattama to ba fkmM 
In bunuin hair In ordw that thaaa amy ba el^arti^ 
Been and atndlad It la OM nacawry fo MbjBct the 
hair fragment nnder examination to mvarat j 


T HK nUcroaciipIt atudy of the atmctural aleoienta in 
the huiniin hair Iiuh, In reefnt yenra. begun to be 
of conaidomble \aJiio to Inveatlgutom In aeveral diverse 
departunmiH of aclentlflc reaearclu Phjalclana and phya- 
lol^flta, detectives, ontbroitologlata, archavloglatm and 
otlteni, are turning Increaulngly to tbe aid which the 
mtrroacope ran render tn search of nnatvenf to some of 
their many quest htna. A few fruginenta 
of luiir arc found upon n murdered man a 
cloUUng. or In hla hand. Are they hla own, 
or some one a else? Of what race wuh 
this some one else? Man or woman? Hair 
dyed, or of natural color? Artlflrlall} 
wav^ or ntituruUy curl> ? Blonde, bru 
nette. or red? Or the arrhieok>glat finds 
a mans of hntr aplintera In some ancient 
burial mound. Arc they human or tmlnml 
Imirs? And if hiiuiao, of abut mce? 

These are a few of the hoal of qiicsthma 
which a detailed atudy of the human hair 
under the nilcroM*oiie is helping to ansa’er 
Qruaaty tbe buiimn hntr is a mere liumo- 
geneoua shaft, mlntilely it la a nmiplexb 
conatltutcd atnicture, with diflnlle el^ 
nwnts found In dellnUel> \ar>lng rela 
tlonaliltis. Fig 13 nhowa the three struc 
tural units of tlic slmft of u t>pUTi1 hair 
Through Uie center of the ahaft runs a 
core IMF pith, te<.UDlrall> known oh the 
meduUat composed of shrunken niuMscd, 
distorted cells or cbaiuliers, 'hiore or less 
fliled with air and oonnccted hy a ruml 
Cytog series of 0 (»mlfled fllomenta which 
usually completely fill the medullary col 
uum. Surrounding this stmefure Is the 
cori€9, or main shell of tlie hair abaft, 
made up of elongate, fusiform cells almost 
completely coalesced and forming a nearly homo- 
geneous and hyaline Investiture The outermost Integu- 
ment of the hair Is termed the cafbde, and la composed 
of tbln plates or Mntles of Irregtilar outline Imbricated 
like tbe shingles on a roof or the scales on a flsb (Fig 
14) The varying ph} steal nmke-uiM of these three 
rtemental structnrea of tbe hair nod their varying 
relatlonshliM produce the many dirferent textures 


Htmmg and ulthln the cloaely ccmipncted cella of the 
(ortex, In ihe form of granules of definite shape, rise, 
color value, and color desHlu Moreover, the pattetna 


prcdlcaMe relationships In balra of different cblor and 
from peoplea of different race, tn aome balra pigmeat 
Is found also among the orila of tba maduUa, and In 
the case of reddish hair It la pp aeant m tbe cortex aa 
fl general dlffbse color and not gathered Into maieeg 
or gmnniea. 


the objects of which are: Artt, to etaan the outae 
face of tb« half from oUj aabatenoM; gpd MooMdi to 
render tin abaft aa traniifNireiit aa p pas t 
Me without dlsterttag the ofeaMta which 
oompooe it Under tbe htgbeat p o w ers 
of tbe nOeroacope at piaonit piwetica|)ls 
the granule pettema can be clearly the- 
cemed and tven tbe form and alee of the 
Individual granutea mode eut Two aidk 
nuie fragmenta of blacb oWe from 
H Chinese, tbe other from nn-’BbigIlib 
brunette, would hardly reveal tbh bnanW 
of thrir dorivaUoh eacepi tauler such 
study The dlflenait and dieractegMIe 
granule patteiitf of these two bdlfP hie 
shown In Figs. 1 and & The typlfel 
gnmole pattern in the balra of atgrpaa 
la shown hy tbe balr of the Boeth African 
Bushman in Fig 2. 'tlMae fninnle pa^ 
tenm dlfter In the dUtesnt racae and 
In riw mepe of 
ovoid m an ee a of vacytng alaen 5 
shows tee at^earanci of «nd 

hair the majority of tee pigdwnt 
Is dUteae la form, with laiger jnaaiie of 
ptgmcnt than la tumal la moot ooMoia, 
distributed Irregulariy, 

Not only are teere marked and ebu^ 
acterintle variatkam in tbe grartale patf- 
terog, but also in tee physical oMneiata 
of the granulee teaamlvea, Tbm BMSt 
obvloua of teeea are tbe vhriatloBe la 
term and dee of the grannleB. rtga, T and § lIMaNfs 
the nature Of tbeSe tarlatlona, aa aeah wttethe devlea 
known aa tba eompartaon oeatar, shown tn tea phot*- 
graph. 

la maklag noeprate determtoatlone It is f Wgne nqy 
neceaaanr to reeoM ?«> aorteo of mwiaarenmta dteae 
of the granule pattwna or of tee lidlildsal 
teenuMvee, For ludi nice meiilnivatfbii tee apimalM 



Uftr irienMiwsnratlim sppstmdw. Tte su st ly SMgnlM fmagv «f the vliMi sadw < 
I n stk m !■ thrown npon m aetSo loentod on tho Snvtn nhovs. tlw m nm M tki Ksht i 
hidlwiUi hr the dotted Hn«. Kiiht Two mrnrnmm fltted wItt 
which brlniw the twn ohhwte Into the WM Add for ddtas 

Two of Dr Haaaiaen’a microaeepic attndunmita wUdi be naea for the i 
atady ef minute fra gm S at s of buauia hair 



trthea, tmt are In 


fonued by these gninulea within tba cortex have ^ 
found h) the writer to vary In certain definite and 
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fc CkHMwMIt wpmrna** af tt* aaci^ aatwal wd of « woaaam’o tele. lA. Uoukl wp m m oo of • wuio hair, tko oad oM wWi oaimn. II Hair alialt wMi brakan owl 

Ita Bnd of iMir Uftvit witk nmm 

Bam tht HtiTMMpt MfMli the ty tmt t# wkick Um luir Iim hmm ■ri^le ct c d > nf gwtton for tho writer of detoctWe fiction 


IBBftmtvd ett pfiffi ID Ifi emplofedt and tbe greetl^ 
Mftilfied fpm0 tbrowp upward m to a aerie. 

orip sra tba fontm and rina of tbe ptgnAt gna- 
riev araUaUa a» MwittflcaUca criteria* Init alao tMr 
color TatM aad oolor dopUM. Bone are dark bmm, 
otban jeuoWft othm reddlah. Br the uae of lUomtna- 
tloa, lor tbe nl croecopt^ of ataadard color, dlreotloo, 
and lntmMy« aenutfe conpariaona of color ralnea of 
eery mttw tw frasnMWta of Iwlr ahafta can be made. 
Berimae of tim aBPiPitiide of the enlarfcnienta oaed 
for fba afeodr of plfneat fraaulea. idioto* 
mlerociapby can not be aooceaafrilr ero* 
pkwed. eaBBfipt U a meaaa of abowtiig gen- 
era! tefitarea of hair coloration. 

Vroik npon tho plgtiieBtatt<in of heirs 
eupe aboat aa a teanlt of eummatian 
of a lane aartea of animal halra made 
hf tba amtwr tomi D16 to Ifiia It waa 
tbe po eri biHtl ee of tbe forensic eprilca' 
tlfltt of tbn atttdjr of roanmiel hairs In 
camectlkin wltii tbe Air Induatrles which 
led te a ptettaalnanr aurtey of samples 
of human hair of dlllersnt color, and par^ 
tlealarir fioni Indtridiiala of different 
num At the preaeat tlma it can be said 
that Idntldca tt oni of hair eamplea, and 
em^urially ol mfaintu ttmgmmtm, are upon 
grtmada of much greater trostwoithtnesa 
than nfor bafom Mtanite criteria, of the 
•Dit ttacoaaed, have elrsedj proved their 
worth aa aide In anriyeea. In forensic^ 
arcbaaelnaleri, Industrial, and purely eel- 
enrifle nveatlgatloiu. 

'the medulla and euHcuUr aealee Uke- 
wtee rikow characters whose varlatlnna In 
fbna, riae^ and relattunahtpn also afford 
TtloaUa aid la analyola Ktg. u shows 
the titpbia) fbrm of tbe cutlcolar scales 
and ihsdriU of the average human hair 
Them twu riemsBta undergo certain fairly 
dsfialt* modlfleatlaiia In tbe hair of dlf 
fenot nesgp la hair of dlflbrent criona and aometlmes 
hithahalfenfirondtffnuttBdlvlduata. Btudlee la tndl- 
ritfual hair rarution, with regard to tbe ulcroeoopic 
attnctural Ma m en t a of the hair ahaftr wlU wril rcfMy 
thobe sngagld la medlco4egal weilL 
One of the sarUeat uaahta asriea of daU for the sep- 
aration of p e o p ie a Into raoea cn the haaia of 
hair eharaeteri waa that pertse te d by a Fr«rii|\p«o- 
fiiaioE^ DC. Fnmerdlay, who about ifiSS pointed out 
that dba riiape of tbe cr o aa s ecti o n of tba hair abaft la 
eonalamtttV chanctertatte rheeu By an extended 


series cxamlnatioaa uml asaaurementa Dr Primer* 
Bay showed that each of the various types of woolly, 
wuvy, kinky, frisay, or straight hair exhibited Its cfaeiv 
actmiatlc form cmm-soctloik. Tbe atralgbter the 
hair the more nearly circular ttie outline of the croae- 
seetloa, the curlier the hair the greater its elllpticlty 
Thus the straight hair of tbe Ifongols and American 
Indiana presents a circular, or nearly drcular, transec- 
tion, while tbe woolly hnlr of the negroid peoples of 
Africa shows an riliptkul one. (See Figs. 17, la) 


This basis for race classlflcatioo baa been hmg recog- 
nised as a rather precarious one A sligfat dlq[»lacefDcnt 
of the hair shaft under treatment away from a vertical 
position with regard to the edge of the sectlonbig knife 
reaulta In the formation of a distorted transection, and 
may change a circular oroes-aeetlan Into an elliptical 
onei, or increase the index of elUpUdtjr in a sUriitly 
elliptical hair 

It la foequently helpful, or aven rital, to know accu- 
rately to what sort of tivatmtat a hair has been pre- 
vlfrasly subjected And here again the microscope can 


help us, for almost any sort of treatment of the hair 
registers Its eflScU In some modlflcntlon of the delicate 
structures composing the hair shaft Hence it Is that 
the lulcroecopist can often detenolne whether samples 
of hair were taken from the head of a man or a woman, 
though It must be eatd that the recent fad of bobbing 
the hair has worked sad havoc with the reputahlUty of 
this partlinilar criterion! In general, however, tbe 
natural ends of a womaa's hair present the appearance 
shown in Pig. 9, while those of a man's appear as in 
Pig 10 If a hair shaft be bent and 
bmken apart Its fractured end shows a 
c hBracTeristlc and easily recognisable 
furm. shown in Pig 11 A hair cut with 
n raxor Is shown in Fig, 12. These are 
Boino of the many separate bits of Infor- 
inalion obtainable through a microscopic 
examination of hair fragments. A tabo- 
laietl aeries of ohservntluns of this sort 
Is of great usefulness to the microHCOtdst, 
who la called upon to search for aasweni 
to exceedingly nice quesUonii, answmu 
which lie. often awaiting only the proper 
treatment and exnmiDatloii to make them 
rtvider up thdr aid 

Trend of Antonobile Donigo 
in Germany 

A MAIIKBD preference for d^ryllnder in 
tlie place of 4-c7]lnder motors la to be 
noted In the ciise of heavy types of car, 
while the B^ylinder motor appears only 
in a few exi^ptlonal cnaes. Motors with 
overhead valves are being preferred on ac- 
cNiunt of the gn>utor reliability, higher 
elflcleiiry and considerably lower fuel cno- 
Muinptlon due to the improvement of oom- 
bustlou chamliers thus obtained A new 
tyiM* of motor has been produced by sniv 
dividing the cylinder bead and carrying 
the crank case up close to tbe combusUon 
chamber, as well us by using steel cylinders and alu 
mlnuiu plet^ma. Tlianks tn an exteosive use of atoel. It 
has be«n possible, c y , In the case (»f the ftfMredM mo- 
tor, to reduce metal maKsea In the cylinder head, thus 
allowing auch motors to be sulMultted to heavy over 
loads. Moreover, there la a wealth of Improved car- 
buretors Intended to deal with Inferior kinds of fuel 
(heavy oils), fuel economlxers. Ingenious oombinatUsm 
of the igniter, starter anil lighting dynamo, new and 
imi>roved accessories of all kinds, etc . and much space 
at the recent Berlin show was allotted to them devicra. 
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A Secon4 Bompcii 

Remains of an Ancient Hettopolis Discovered, Beneath the CeBici of (1% 

^y Fr^d Giiman Jgfp 


I S thMV Q wHMOd Pompeii 
under MexiiH) City? Hoea 
Ihe largest- city of llie south 
om r4»i 111 bile litive, us ii foun 
dutloti, tlu roofs (»f uD 
imoleut ( It) of which It 
knouH notlilnjf? Iteccnt ex 
I'ttvatlonH huvtf Indicated 
that tlilH Min>rlttlng poeel* 
hlllt> pxtHts. 

Whih doing some eon- 
Mtruf tbm work, one of n 
piirt> of workmen In the 
hetirt of Mexico City mid- 
tlenly dlHuppeured fnmi view 
In tlu* pnieeiw of remulng 
him from the deep pit Into 
ebtch Ite suddenly fell It 
WON disco vered that lie hud 
literally falkn Into another 
town Nfttarflily. great ex- 
dtement at ontn prevailed 
snd crews of workmen were 
at once brought to the place 
and started on the work of 
remoTlDK thu ground level of the modem dty 
When this was dune, and the existing earth renuived. 
It vms found that a ctnnplete building. In exc^ellent con 
dltlon, was supiiortlng the Hiipposed soUd ground 
Walls of rock, not a bit crutnbl^ divided tbe bouse 
Into rooms and passageways of various sorts and 
detHhs. Tiled floors, ctuuparable to modem tiled floors, 
unro fimnd Intnct, and other elements of bnlldlng con- 
••traction tndlcated that tlie builders knew os much 
of the principles of cofletructlon as modem c(«tractors 
and ercbUects. 

Most charatieriiitlc of the builders of the undent dty 
were tlie carved stone Images found in the walls snd 
nbont the floors In vnrloiui places. Of these the large 
•iivne serpent mhlch guarded the entrance Is probably 
most notnwoitliy, This huge affair lias been carved 
nut of the har<knt stuns with an exactness that would 
do credit to a mariile worker of the present day Detail 
to the extreme Is to lie found In this flgnm. yet the 
Instruments with which It was fashioned mnnt have 
lieea altogether crude 

In another place a wnuplete hake oven Jn perfect 
condition, built of silolie bricks, was uneotthed. Ae- 
cording to sdentlsts. tlie presunce of tbe bake oven 
would Indicate a fairly high tyiie of dvillsatUm among 
the reddests of the mysterious dty 
A pile of *^alls" for use In further coostnictlott work 
Is of gfbat Interest These consist of stoosa, pointed 
aitlfldally at one end A pile of hundreds of these Jg 
SurprlHlngly uniform To 
fashltm them from the hard 
rock of wlilch they are made 
moat Indeed have been a te- 
dious task Apparently tbo 
Inhabitants had Intended to 
do further building, for there 
were many of the **nuUs' 
stacked up In a pile, ready 
for use. 

Tbe bricks used In the 
walls are of two kinds flrsfr 
those made by chtiiiang 
rucks Into regular shapes 
and. second, thoae made of 
adobe mud. In the case «>f 
the bricks nmde of steoe, 
tbe walls are foequcntly 
built sloping back Instead of 
straight up. eddently to 
avoid a cave-tn or aUde. 

The walU an extremely 
thick 

Now that thla much has 
been unearthed, Mexico City 
residents are wondering 
what Ilea under their own 
property U It poaslbta that 
a whole underground dty la 
there walttngjto be imoov- 
ered? Or I^Aie min that 
has been dtaconred Mmidy 
that of an^anetant Mexican 
dwelUng that haa been grad- 



L&ftt Tht ■hme ■rrpsnt Uwt kuhiiIm the entioaew XliM/ The bs to mm ti hssOM ytsn 
Sitnis of ths sights seen on hreslring thrangh the Isirtf enst of Mexles City 

uulty covered up and forgotten? Advocates of tbe 
latter theory cite the recent finding of a complete boat 
under a San hnm4lHc<* dty lot aa support for their 
Uieorv Man\, Imwf'^cr, are equally poslttve that under 
tho modem < Ifv Uch a aeoemd Pmuiidl, waiting for 
sonuMino to dig It up ugiiln And atlll others, who take 
little IntercHt in the situiiiion one way or tbe other, an 
speculating alsmt a more practical question They are 
wondering Just how secure the foundation of their 
property la. The posoiblllty of living over an undent 
dty, with one*K dwelling sui>port4!d only by wedged 
Hirih, is not exactly <Hinduclve to tlw ippst comfortable 
of foellngs 

Qnantnm Theory Color Vtohm 

I N n re<<(<ttt number of the IVooeedlaps of the Nepal 
Kodefp (liondon) Mr J Joly, ScD, FR.S., has an 
ImiMirtunt puionr cm a qaealnsi tkeorv of color eitUm 
Introducing hlH puisT, the author sa>s that bs takes 
tbe view that the aensatUm of light Is In every case 
Btlnmlated by the action of pbotu^lectnma set free In 
tbe retina. Further, the energy of the photo^lectron 
bdng proportional to the frequency of the light, the 
strength of the stimulus produced ia the aU-suindcct 
orlgJi of the color sHiiKHtiunfi. That color U entirely 
a cerebral phenoiuenon la evldrat Ught, visible and 
Invisible, cunoists of a unlfontUy graduated series of 
wave motions or energies. There la nothing to dtstln- 
gnlsh one port qf tlo* siN^rpm fttun another save the 



dUforenba ol 

teqneDey. But Mim to 
nature react 
toward tbw* waveg^ ntisdrto 
ing sotpe, reftottat Mere, 
and so theseleetlvedffietfl^ 
natural objaeta toward UgbC 
bu d la covettd to toa brgito* 
ttim f vamm of ImpnHrlag m 
iwMitfehroaiatlo vMtont a 
ntaana of dlsttngnlahtog olth 
Jects by tbdr aelbctlve alK 
aorption and reflaetloa. Our 
oolor aenaatlons wm detol* 
oped solely for this purpoas 
and aolely uader the Infto- 
CDca of tba fight rallacted by 
natural objects. Hmot a 
limited numbtr of fdnda- 
fomtal sensatlona bMng tba 
almpleat, if not todaad the 
only, wgy of secuing the de* 
sired end, we should expect 
that these sttaationa woaKI 
be developed so as moat af- 
fectively to Interpret the freqncnclea mat witli among 
natural objects reflecting solar light Tbe avolatlonary 
attainment of three hl^ly developed color emmtiolia 
according to the extreme and mean reglona of the spec- 
trum is the result Color sensations, ie* (whits) i«^ 
grsMi, and Hue, were evolved, whereby tbe whole gamut 
of the plectrum can be dealt with. 

Tlie conrlualoa Is reached that tbe number of igieo- 
tral quanta oottvertnd to electronic energy and thendqr 
rendered capable of exciting vision la controlled by the 
light absorption and bleaching of the visual purple (or 
eutistance possessing a almllar qioctral absorption 
curve). The quuita. Increasing In energy from ths 
long to the short wMve-icfigths, sHmutate two. three and 
four fibers of the cone occordlhf to their energy, as 
shown by the color sensatton corves. The idmultaneone 
stimulation of two fibers Is attended by the rad Sanaa- 
tion. of three Uhers by the green sansatton, of four 
fibers by the blue sensation. The unit of luminous 
stimulus U the nerve dlaebaige of one fiber. No color 
sensatloo la uaiioctnted with thla atimuloa. 

The relation of lumtnoalty to color sensatton la, 
therefore, according to the autboria tbeoiy, as followi 
Luminosity la the more primitive aenaatiun, and at first 
was associated entirely with rod vhdon. The evHutlon 
of the cone brought in nioltiple sdmttU, and the. emmt^ 
tlon evoked became oorraspondUigly comidex. The basal 
lumlnona amsation remained, excited as before by a 
nerve attmnlus from the rathu, but it was accompanied 
now by a new and additional 
sensation, that of color 
Color aonsatloa nanmsartly 
InvotvM lumtaona aanaatton. 
It tMcaaaarlly Involves ft be- 
cause the eneigy ia tbaaa 
wlilch edtdtea It The cqn- 
veraa propoMtlan la not 
howemr. true, Itlaaottmr 
because there may be InaolH- 
dent enmgy to exdte color 
aenaatlon. The aaparatton 
of color amaatfon from fuml^ 
none aenaatlon la thetetore 
hDpeaafbto, 

The quantum theory oeeo» 
edea a large plaae to modacn 
phystes; but It to doubtful 
whether any of Its apsfilca- 
tkme are of graatoff totareac 

(hail tola ttto 

IbtoMitoObiniiW 
Vumamm 
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jSCIENTIFlO AttSEICAN 

Measuring in MilHonths 

lllb Lttest Reoocditig Ultnmicrometer, a Device with Instantaneoiu Actioa 
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ttttMWtlBC aA^nttit (or tte 

. ttvt Uowat the Meant AMOdatten oMtuu ' 

lM(«iBeAnr» tfifti*) wu th« fMordUif ttltnuo tero nwt e r 
jfcfft W NiS Itr iMn Ja I>9Vl^ UjL. of xrolTonrft^ Ool- 

lUPP^ IMlbL TM prtBdpld tmderlalfif tbl« dorlee U 

iMit oMwitdod fDom t&t fotiowtag osporimodt, bat It 
snutt le mt*d ttuit tiM portlcalar y$Xf9 circuit here 
vttfe f> oobr oM bf meral that may tw utiUied. 
eiwtain ptiqKma odiw arraotameau ore more 

IrVUnm 1 the wtle XT, YZ are email pancake colla 
eatCfthly plaoad hr trial m m to make the appatatua 
tWBtUn oa ttoaeribad bcfkw The oonflepaer O la formed 
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TIm experieunt npon whidi the action of 
the micrometer la baaed 


hr tmIkamaU dlaka tuned reoaonablr true* The relative 
mottair'^^rmallr) of theae producee alteration In the 
capodtrN^ich catiOM eorreapondlna chanjpea In the 
anode current, and it la tbla anodo current variation 
which la meacitred br Hie galvanometer By meana of 
the ‘‘•ero-ahimt,'* comdatUig of a tew cella R and the 
mriatanoa R both In parallel with O, It la poealble to 
employ a mnaltlve galvanometw to record only the 
okMpet In the anode curreat, I, In the neighborhood of 
a portlcaiar valve thereot If the realatance R ia great 
eocnpared with the galTanometer realatance, it ta eaay 
to aee that practically all the dlflerencet dl, of the 
anode curmit, I + dl, trom the **atandard'' valve will 
go through O Very minute 
ctiangee In I are tboe 
corded- 

The curve repme^ta the 
varlatlua in the anode cur- 
rmt os C ta ebanged-^he 
vavlatimi in O being ex- 
preaaad in temm of the read- 
tnga of a micrometer ocrew 
which movea cme of the 
^tea It la obvloua that 
over two pajHa of the curve 
the variation of I with the 
diaptoeement is a simple lin- 
ear one. This to a tect of 
great tttportosoe In stmpU- 
Irlng^tbe employiiient of the 
dniea, By emptoytog the 
**a«<H«nint* the gtavanoioo- 
ter Shunt B con be dtsMSuwd 
with, 004 H the oppmtus 
is famcuiiuiig oovtohera m 
«n»«S Hmstredght ports of 
thn cuchsi the eztroordlnar- 
tlr mihvth dimdacmwm of 
ttm sm^thsm Pla^ S» 

tz thn tnmide abown n dtndaoeiimt of 1ms than 
yjOgogaoi m n tlfwstor was dotectabto. 

^^B|PpnffStn% «h«t Sdynmad to veiy high sBudtlv- 
Iti^ims In bn ^srf mne d os to pn«l to utmlflM wort, 
MMk ia4tstto:s^ and weovsrs jnstmitjy from mi 

iteMBwehsll^ m hutp* oontournttag mram of this 

jlfg^ flready whsd out 

hitf hoTf twm SPPIM 


the measureuMat of minute strains, dlsidocementa, ex- 
panahata and the like can ba carried out with a degree 
of refinement altogether out of proportion with the 
elrapllclty and rellalfillty of the aptmratua. Alt these 
can be made from a dlstanoe and can be recorded by 
a recording galvanometer If cMred. Doth tmnanrrse 
aa well as longltndlnnl atrnJn boa been nieafoircd on 
41ttlto nnall apcciroeiu (2 Inchea by H tech square) and 
thoa oU the elastic conatanta determined. 

Welihing devices have been developed For esamplCi 
a balance weighing 2U0 grama to the neuresr uiilllgmm 
woa alKiwn In whicit tlie micrometer device was uacd 
to Indlcato, instantuneuusly, the dUTerence between the 
weight of the aubstonco mttored and the nearcat whole 
nauiber of grams. To use it, welid^ta are mnnveU from 
one scale pen until the gum of the remaining weights 
f>l«« the aubstanco dlltera by a fraction of one gram 
from 200 grama. Tfie scale reading then directly re- 
a>rda the outstanding diflereoco In mlUlgrania. A bal- 
ance setteg <ai thU principle la dead-beat In action and 
enables an accurate weighing to be obtained In a few 
secondii instead of several minutes — a great desider- 
atum In monv oases. A suitable inodlliiatlon of the 
**si>ring*' enables weights of, even, tons to be deteniilnod 
with equal percenlngo nmir»e> 

On similar lines an iiiiparntna la being developed tn 
enable minute variation In gravKatlonsl force to he 
(iliserved. The derrense* In weight of a klhignini when 
raised one meter tun hi> readily observed 

If one of tite condenMer plates la carried on a flexible 
diaphragm, minute pressure dlfrenmcea are recortUnl 
with great ease Dsing a mhlier dliiphragiti one ml 111 
lueter thick, preasures of less than OOOt utmospliere 
are measurable to one per cent l^uch an apparatus, 
a rough model, waa ahown 

Incorporated In Hclstiaimeiera awdi considerable mng- 
nlflcaUun to obtainable as to make It possible to Intro- 
duee enonnoua dampfitg Much smaller Insimmcnta 
lire llkewlsei possible, while great wmslUveiieas and Its 
coocotiiltant dollca<*y of adjustment are no longer so 
necessary In the seismometer Instrument Itself 

The measurement of the **growtb pulses*’ of plants la 
another jiroblem to which tlie apparatiui hat already 
lieen applied (^at 1 tre June 23, 1921) and, la Its most 
wnaltlve form, tt promises to yield valuable results In 
this as In other fields of research 

The foregoing purUculara are In respect to the actual 
apparatus exhibited at the meeting of the JlHtlah Asso- 
clatloa In Bdlnburgb. As a matter of fact, however, 
the Inventor has obtained much higher sensitivities 
with the apparatus set up tn the quieter surroundings 
of the laboratory. Altb<mgh the micrometer Itself does 


the rod on two drclss 5 ccntltneters apart The rod to 
screwed vertically Into a heavy base and carries a small 
table above Any desired small compression can bs 
given the rod fay placing weights on the table, H kilo- 
gram actually eauttes 5 centimeters of the rod to ooo- 
tract doonoi centimeter, and the condcoaer plates aiw 
therefore moved Just this amount. 

PrcKsure gages of moderately high senattlvfty nrs 
calibrated by the drop In pressure ahmg a 1-cestimeter 
tube when a current of air to drawn through at a 




meosured rate. Prefomre differences ranglttg from 1/10 
to 61) dynes per stjuare centimeter are readily obtained 
in this wuy, and there arc mi treubtos frimt temperutniw 
effects. In this wuy sevt ml gages all made with stout 
rubber dlnplirogms f«e lulJllnieter thick have besa 
tested. 4s regards conittancy of aero, steadlnesB. qulek- 
ness In rpspooHC, and sensltivltjr they leave nothing to 
be desired, and eoch one can be varied In oenalttvansss 
at ulH by shunting the gnlvunometer 
One or two points remain to be dealt with which 
arose In coarse ot discussion at dettKmstratioiua Hr 
Dowling has tested the sete 
sttlveneas of mlmineteFS at 
intervals while the valve cto* 
cult was kept In oadllathMi 
and also fnmi day to day. 
In every ease the SMUdtlvlty 
was found constant, pro- 
vided that the fltomeet bat- 
tery was In ipMkd cooiUtioo. 
fUmllarly. after **startlnt 
up** a minute or two sufflete 
ter frteady ci«d1Uoiu to he 
reached The Inventor at- 
tributes tills steady behavior 
to the valves being run at 
low voltages. 



The DewUng ultnmknHMter, s«id«tsty mm 

not flpiiMf to bs much altetlsd by vtbratlott, sto., the 
p n ttd WMT portion cannot always bs made rigid (s.y., 
a prsMurs gage) and this is then Uabis to cssss flue- 
tMtions If disturbed Another point, already men- 
(fooed, to the necessity ter proper riils}<Hng of as mnrt 
■a ponfiblt of the apparatus when vary svuttlvsi. 

For ^Ubration at these high smsltlvttlss tbs dsvios 
Shawn tn Vlg^ 3 Is used, the two KMotlmsiM d3> 
cupir coedenssr' pistes (a) Art carrtsd by ths ebonite 
eoUavs (b> bf meatM of sulUbls tovalling scr ews and 
tprtoia ^ s^ knI <e) passes tiuoagl torgs hoist 
tti tbs ddnars and maks, bwt ths Ibrnisr are hsld tUditly 
on ths rod hr Sits of tbres seC-sevsws (d) whtdi msec 


of JurariavlR 

rpHB Reiwe dee DaUboM 
1 states rbat Jv«oslav>a> 
limiHmse nMoorees of prime 
materials have been very 
Uttle extilolted up to ths 
present because of lack of 
labor and capital The wood 
todiutry bolds flnt place to rhp country, «ns-thlrd of 
frtich to covered with forests. The textile indastiy to 
still to a primitive condlttoe It hua some 69,600 opto- 
dies and 2300 lounw. The clothing and cyriiet Industry 
are Important la Siberia, but these aiterprlsM art su^ 
feiing especlully from lack of cotton. The Iron toduM 
try to very little developed. The annual output raw 
Iren to 2J)OOjOOO hws. The depuslta of magnetoum to 
Lubija have sot yet been exploited, although ths annual 
iMfoduction to estimated at 411000 waimns. The sofiar 
todostry to well developed. Tbs six sugar refineries of 
the territory obtained from Huugaiy can practtcslly 
satisfy the needs of Juguslavla. 
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A Question in National Resources 

The Importance of a Central Station for Peat and Muck InveatigMMini 

By Alfred P DaeknouMla 

PhysloloKist, United Htatetf BorMii of Plant Indostry 


T o knnvt imy think that la today of fundamental lli- 
teroHi about iieut deiKwIta* they must be analysed In 
tlin*e HHirdlniitei*— in their if|>uce and time rclatlcma and 
In their eneno value The ealtmaies which have been 
miulH of tlie iiriMiH of |M*ut and muck land distributed 
o\tr the I nltt^l Stiiles are tiiilta unlike (fiFoil 
10 drci-miTi — UKIO) but the Htrutlfitraphlc method — Indl 
x^tluK the nature of the plant n mains and the order 
In whliti lu>(rM of peat niateriul lie uiam one another 
in the dep<mltM — oticm the busts for a careful conald 
4 ration of the acreage and geographical dlHtrllmtlon of 
peat de|s»sltR which more pn»|*crly constitute the reserve 
of profUahle future farm land The stratlflcatlon of 
|ieat deiMMKlts, and tite unliiial and plant reiimlnM Im 
bedded In them, Is moren^e^ of high lini»nrtanee to geul- 
<»tSU cllumtU, und Idulugit reHeunh iiSotunit'til Omeite 
’ll r>7-W, Although the speciu lists engaged In 

these studies are few. their investlgiitions are of much 
value, since they indicate tlu> relative age of these de- 
posltH and the time periods In the iwst tilstnry of the 
country, uhen the beds of organic niiiterlal were formed. 
The different Opes of iieat material uhlch supply the 
4 Mential trlteria i‘uDceralDg the physical, chemical, 
liacterinlogical and othir merits of workable tracts of 
lieat and murk tan now Ih* studied ns sources of energy 
In coordinated effort and wltlaait diflkuUy {Bulletin 
1102, U K Dept of Agrifulture, Burrau of Plant Jndu$ 
/ry, 1010) ^ime of the localities have been Indicated 
{Botanical flazette 72 01 1021), near which layers of 
psaMMterlut are dlKphiyt*d In typhul form at or suroe- 
whatM ow the surface of repreaentatlve lamt deposits. 

The chief purpose. If not the most lin|K>rtant one of 
all in the problem of peat and muck lands, however. Is 
to cnaMg one to fbnn son>e reasonable estimate of the 
fiituMitfnuriie of practical lumge, tlie future agricultural 
and Industrial development of pent and nmek land, so 
fur as that Is gf>vemed by economic oondlMons. Buch 
an estimate most also be baficd m ones knowledge of 
the pniflle stnature t>f th<»se deiwmtts, the materials of 
which the different layers cimslst, and tho Oeld condb 
lions tliat cun Ik* seen In operation at the present time 
or In the niHir futum In atteiopting such f<irecasts 
laboratory studies, ex|)erimental results, and statistical 
data. Including crop pnaluctbrn and ileiiiund, are un 
(lucBtlnnably an Important aid cme of the greatest 
advantages which tlie future may Ik* cxiiected to have 
o\er present Information concemlng tlm relative value 
of peat and muck lands will comdst in the greater accu- 
mulation of comprelicnslve, exact data, Tlie better in- 
slglit as to the kind of Infonimtlon collected will help 
to distinguish tlie Important from the unInuiortaDt peat- 
lands and will direct attention to the methods most 
worthy of handling these deposits. 

In relation to ttie coinmtjo welfare the problem of a 
safe and profitable utlllxatlon of peat and muck lands 
la a serious one Them areas represent not only the 
last unused natural reeource of the conntr) In both land 
and raw materlul. but tho prosperity and well being ibe 
roalDtenance of many rural coninmnltlcs in states hav- 
ing a largo acreage of peat deiHisIts deiiends upon the 
posalbillty of Increasing the usefulness of these "waste** 
land areas. Economic and mh lal f*onslderutlons demand 
a keener Interest than has been cnIlMted thus far In 
helping to meet and solve tlie peat-land iiroblem to the 
fullest degroe possible, 

Peat-Land Crsp PosolbilUles 
In almost all retattems between larger private enter- 
prises on post lands and public service an unconsdous 
niovenHfit Is seiin toward coo|ieratloa There Ih a grow- 
ing conception of the futility of Individual effort to 
encoiupasH the nscesaary knowledge and the measures 
needed for the commercial extension and rapid devel- 
opment of peat and mvifk arcus. Experience has shown 
that many compOdn^fms are Inlierent pusallillltles. 
KxplolUtlim of peat deposits has for so long outnm an 
understanding tif their structural dllferenceH and rela 
tlve value for live stock and dairy farming, for gfmeral 
crop management, and for the manufacture of peat 
lirodurts. that even among laymen the operuttons and 
n*Mults on moat peat lands are known to fall far idiort 
of their pooslblUtles. Peat hind agriculture Is not dlf- 
fermt from a manufacturing plant, both should know 
at frequent Intervals Just what progress they are main 
Ing and what changes must be made to avoid damage. 

It does not seem neremry to advance many argu* 
meats as to the valne of collecting, accumulating and 


dlssHnilnailng fundamental Information relative to the 
agricultural development and management of tho Im 
luense and varied |K»ai land resources. The fanners 
themselves see the need of more complete knowledge of 
liow to got better crops from pent and murk solla, and 
they are willing and ready to adopt a coherent program 
of drainage, of eroiw and new plant varieties suited to 
these soils and to the markets, and of properly balanced 
fertlllxers for the iHirtkulur tyiies of peat deposits, to 
reiiiace the guess work and uncertainty, A beginning 
should bo made by applying on selected peat areas the 
fKlenililc prlmiplcs and methods that come from the 
laboratory and the hold plots of a central station for 
peat land Investigations, so that definite InAirmatlon 
limy he given on the undt riving causes of success In 
itiHie matters. *nie trend Is deddedty toward a larger 
use of pent and muck land, consequently to a more 
vuried und diversincd agriculture Peat deposits, there 
fore, must bo gUcti their proper place In a system of 
fann iiianageinent That this should lie done within the 
next few years Is lutrilcularly vital to the tendency 
tow uni an orgimlseil agriculture. To meet this new 
movement the peat land Issue should be faced with the 
wllllngnem to consider uuist carefully peat land utlUsa 
tlon with respect to the country*s future requlreruent. 
Tliu answer to the problem of botli producer and con 
sumer lies In making tho better quality of peat and 
muck land work to better purpose The pmduction of 
highly speculative special trops, such as celery, onion, 
and mint, upiiuara to bo a success only on the henvp 
peat soils, on deposits whlcli show a protlle structure 
of aquatic types of peat alternating or intermingling 
with more fibrous layers. On the other hand, the light 
peat soils from manili, Isig and forest tyiies of peat 


7 ’ HE peat dcpatiU of Uig UmioJ Statei 
preteni ioJap one of the great field* for 
produettPe work in a wUe range of actv^ 
ifiei There is a continuous demand for dtf- 
initc am/ sjfndkanf wformaUon regarding dw 
usc/u(ness of peat and muck landi The 
interest u Widespread and there u a pressing 
demand for a thorough comtderatton of these 
areas stale agencies, communities, am/ pri- 
vate owners A great vane/V of important 
problems confront me nwesitgator am/ 1^ prac- 
tica/ man as well Mr Dachnowski m ihu 
article states some of t/iesc, and indicates the 
dtreciion in which he behopes a solution ti^he 
— The Editor 


Hpiiear to mcot the demands of diversified farming. It 
Is obvious that ihofw fundamental differences In types 
of peat form a sound basis for systems of crop manage- 
ment and for Industrial plans of devetoplng fieat de- 
posits. They represent OUtor^Mm In potential energy 
which sliould be known frop^ various standpoints of 
M lentlflc rosea roll The years of oxpeiience of the prac- 
tical peat land tanner are valuabla points of departure 
Tho practices of the compotsnt and successful fanuor 
are at present the only guide of value to the Inexpe- 
rienced prospective produevw cm peat land, whose obaer- 
vations are confined to crop vartetlos and practices on 
mineral aolla. But if distinct and far-reaching progress 
Is to he made In the intensive and extensive uUilxatlca 
of the different peat end muck lands, then the estab- 
lishment of a central stntton for peat and muck Invea- 
tlgatlona becomea a fundamental prerequisite 
The lack of Information cmotming the nature of 
peat deposits and the properties of the raw matertala 
Injures the standing of tho peat-land Industries with the 
general public Both have been left a prey to mtstn- 
formatlon, and the nwd Is stilt open for Uie promotion 
of Impractical fuel and fcrtlllxer optratlons. There are 
many obatacles In the way of attainment, and the prob- 
lem la peculiarly difficult. The process of dewatering 
the raw material, the seawaial nature of the produedon, 
the distribution of suitable types of peat and the vary- 
ing volume in dlftbngit depoirita raise problaius that 
make an accurate eatbnate tor the future a dlfflcnlt 
task However, this should not decar nsBufUctunn 
of peat producta from golnf at tba queatlca with the 


determination to get the beet solution possibto. It ta 
to the greatest Interest of all that these industrlea 
should be auble and fundamentally and eoonomloaUy 
strong. The margin of profit is certainly more avail- 
able In the coming years If the basic nkatarlalA their 
distribution and prbpertlea are known far ihore hitl- 
matel> tlian heretofore, and If weU-dtfIned stiuidarda 
might be act up and mads available for un tqr tha 
whole Industry Abler operation afid better reautta can 
come only from a thorongli investigation of tba subject 
This procedure would not only help to eliminate mis- 
information und place tite peat-land problem upon a 
higher plane, but also it would bring on element of 
NtabiUxutlon beneficial to all actlvUies In peat and 
muck. It would meet with the aroroval of banking 
Institutions, state security commissions, farm loan 
boards, and insurance companlea who, at present, find 
themselves constantly handicapped in the exUnsion of 
financial aid by the luck of scientifically determined 
(riteria of peet-lond values. 

Power from Peat Lands 

In tlie states In which peat and muck areas are most 
extensive a cooperutbm between agriculture and Indus- 
try afipears to be tlie only feasible method of Increasing 
the usefulness to a community of Its peat lands. The 
striking feature In this cfsiperative movement of the 
Immediate future Is the foci that tlie state and the 
c(»mniunlty, the farmer togetlier with the ninnufaeturer, 
lutisi play a part Just how tills c<sqieratlcsi shall be 
effected and h<»w It may be brought aiwut la a problem 
of DO small concern It needs a very thorough consld- 
eruilon and on able guidance, fur It Is a question of 
^ulu4>M and the proper functioning of different agencies 
in an organised enterprise The generation of power 
lit peat (lepiwits and the tranmnlssinn of tills poAr In 
the form of giis or clcttrlc energy la looked npon as one 
of the coming engineering posalbllltlea for economy and 
c(»operaU(in ThU project lies nt the basiB of several 
Nupensiwer survey H which different governments in 
Rurn|ie are now making witli the view of the appUca 
tlon of power lo IqrgiHwaio agricultaral and Industrial 
iiithltles. There are peat deismlts In several states In 
this country which offer a profitable location for power 
projects complementary to funning and manufacturing 
purposes. For tills reQism InveHtlgatlunal, experimental 
and statistical activities must be undertaken on a larger 
scale than that done heretofore. A national Institution 
for peat investlgutiims Is the right place to undertake 
this work, to sift the information, and to use It property 
fur the benefit of alL It would remove k vast amount 
of duplication by many states and private agmictes now 
gathering uncoordinated data, and It would result In a 
saving of public funds and of needless expense There 
Is no Justification ft>r the assumption that research in 
Iieiit and muck lands can be suspended or dispensed 
with ratlrely The leading countries of Europe have 
materially Increased their appropriaUoos for this work, 
for there, as elsewhere, peat deposits are tho future 
granaries for Jncreiuilng populations and rapidly grow- 
ing industrial centers. The volume of literature from 
these stations mifllclently denotes tlist the perwuuiel U 
devoting Its entire time and attention to spetlal prob- 
lems In the technology and plant Industry of peal lands 
The knowledke and experience emanating from these 
scientific and unbiased agencies leads to cuncluslons m 
which all may have confidence 

There Is, therefore, a direct relationship which a cen- 
tral station fbr peat Investigations bears to the future 
development of peat and muck land. This Is so lmpois> 
tant that tha value and functions of such an Institution 
cannot be stressed too strongly Its public servloe Is to 
discover what are the best things In science and prac- 
tice as applied to peaMand agriculture and pest l^us- 
try. OoUw end statloa workers one kioktng more and 
mon to a national Instltatlon for pegt tnvestlgnttons 
for cofrelatloii, sagfssUons and assistaiice on many of 
theoi msttem The work done Ip the past is iQsIgnU! 
cant compared with what ma^ be «ccompUshed In the 
fntim The fonndatjkms are already laid. Efforts In 
this directicin have not been heralded by wide pubUdty , 
the work has been done quietly bat none tbe lees eflbe- 
tlvtly. But Oiere Is need of further gupport tn enlarg- 
ing the work to g mpes nnUlsd natlotttl peaMand pc^ 
In order that It may rspnsMnt the biet theokht oT the 
manafkecurer, tbe fkvsntt and tha wOmtiMt nadir the 
bsst practleia which cqn be develaped 
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flsaieCUiit Ntw ta OtMorratiaii Can 

I N order that Iti immngm may enjoy the aonery 
to the ntnioat, the Ohtcago, Milwaukee A 8t Paul 
Ballway haa recently Introduced the new open air 
obanmtltm car ahown In the accompanying view The 
ear, U will be noted, 1 h open on aldca above the 
top of the aeata. The aeatlng orrangement folkiWN the 
faneral llnai of a aleeplog vatt and a wladabield la 
provided between each auctuau Tlie roof covora that 
pordon of the car taken up l»y the aenta, laivlng un 
tmeoverfd aectloo aome eight feet king at each md 
of the car, aa shown. 

Ba^ Traaait in the 
Tricgraph Office 

S BNDINQ telegruina by 
compraned air la the lat- 
est tnnovntlon In Anierlcun 
t^grapb metboda. Greater 
ape^ and efndency and ver 
fact accuracy are the rea- 
•ona given by the Western 
Uoloo Telegraph Oompany 
fbr Its recent expenditure of 
miUhAB of dcdhpril in build 
Ing undergroMWI :pnenuiatle 
tubos radiutlng^^Mtn Its cen 
tral operating rooms to Ita 
nutneroua branch oflkes In 
the larger dtles of the 
ooiut^ 

One of the most extmalve 
and costly pneumatic tube 
plants has Just betvi ooui- 
pleted by the Western Union 
In Hon Francisco, after an outlay of nearly a quarter 
of a million dollars. Messages hondeil In by patrons 
at the 'brunch telegraph otRces In that city aro no 
longer telegraphed or teli«ph<Aed to tho main nfltre, 
but are now enclosed and locked In cyllndrh^al cnr^ 
trtdges and deiKsdied In imeunmttc tubes, through 
which they ure rushed liy ooiuprosacd air direct to the 
top floor of the central otflce, where <*(mne<flon la iimdo 
wltli the great network of tninscuntinental wires. 
Telegrams coming from nil imrta of the count r> to flniis 
In the loofef' branch office districts ure dlspotched 
tbrougtiout the dty in the 
same niimMir eben received 
in tlie UHlIir dfhce, a double 
line of undOrground lubes 
being laid to curry nieasages 
In both dlreoHons. 

Many of the tube lines are 
over a mile In length, and 
the Han Francisco InstallH- 
tlon Is composed of thirteen 
miles of this copper tubing 
encased In croosoted wood 
ducts several feet nnder the 
surface of the downtown 
streetp— nearly enough to 
run a boundary halfway 
around the city 
ThB accompanying views 
show the magnitude of the 
main oftfee terminals of a 
battery of these tubes. Bach 
line shown In the picture 
has Its other terminus at a 
distent branch office In some 
setitiott of the San l^^randsoo 
business district On the 
riipit-band side of the aisle 
are the incoming tube lines, 
from which messages sent In 
from the branch offices are 
OQOstenriy being discharged 
Into a qrstou of antmnatlc 
earrtors by which they are 
deposited a few moments 
later at the telegraidi keys 
and before the opmtora of 
the anuudttg automatic tele- 
graphing typewriters — the 
multiplex machtnea, already described In these pages. 

The multiplex system, on orderly tnase of glass- 
Mwloesd Instrumants, rtfay swltchea, whirling brass 
disks, fUiblng lights, rapidly clicking typewriters, and 
rssls of psrforatod tapA sends eight msa ang ei slmulte- 
Mottsly over a sintfe wire, the typwyrlters at the re- 
esIvlBg end being operated electrically by the sanding 
■sperstors eeated at k e yboa rds serosa the oontteAt In 
the San Fnndaoo office the midtiplex syatem carrlee 
fneateget directly to and from the great wire esntere of 
Nter tork, Obleago, St liools, Kanaui Otty, Dallas, 
Oeavsr, Salt take, and the tmportent dtlea of Hie 


Podfic Coast It Is stated that 70 par cent of the 
Western Union's total traffic Is handled through these 
machines either completely or at some stage of Its 
trunsinlsslon , and tlie advantages clalmc«l for IL, hh In 
the ciise of pneiimatU tiilies, are Hc«'uriic\, siieed nnd 
cifklenct 

The central olttiM. tcriiilnols of the outgoing IinhI 
tube lines are fdioun In the second view Here tjie 
niesftngeM ret^eh'ed rnmi hundreds of wln^s urc carrlcfl 
without a niLiinent M deia> over the imromatii currier 
iQiitem and slKd Into the tubes, uliere they dlsapiiear 


with a sharp hiss of released air to begin tlieir Journey 
through tho copiwr tubes beneath the street tnithL of 
crowded thoroughfares, emerging one or two minutes 
luter at a distant bnmrh otllt.'e 

A Gas-Light Globe That WOl Not Cradt 

E VKUV luborutor> knows tlie virtues of vitreous 
slllciiwnre, wlihlt enn be heated v^hlto-hot and 
dnipiMMi Into cold water wlihoiil bixuklng Hut that 
the Bume iimteiiul has useM In the home, the otlkH*, and 
the store is not so uell known A series of opal glol)C8, 


designed for use with the tncandescent gus-Ught has 
now been placed on the market In Kngtond, which will 
survive the moat severe cundlUons of heat without 
cracking. Every boose^^lfe who has hud trouble with 
the usual glass globe knows bow expensive and dan- 
gerous the ordinary form la, with ite khort life aUd 
frequent crackings. And tbs Uj^tlng engtecer of the 
gas-Ut store or works has heslteted over Installing the 
admittedly superior 'Indirect* or **seinl huUrect** ays- 
tetn because of the expense and danger of the large opel 
flaw bowls aaoesaary 

The new material chaUgae all thla, Tbare Is abso- 


lutely no chance of it cracking through overheating, 
even If a mantle breaks and the flame Impinges direct 
im the glolM* or shadt For vllreims silica Is slllcu 
fused In tho Intense heat of the electric arc (nt u tem- 
perature of over 41 X> degrees F ) and alhmed to (*ool 
Into the hetiutlful nnd urtlstk Tomis In wnlch 

It Is innlluhlo The great charmderlHtlc of this fused 
slllnj In tli/it Un coeflldent of expiinHlon Is practpally 
nil Front iliU (uiiho nrlHCH Ita Immunity from damage 
h> Nliiirp (hnnges of hear have seen a piece of 

IhlK luiiierlMl dlittH**! Into uater, placed wot m u 
ItimM'Q gnn Ihiine und hoat 
tfk briglu redneHN, und 
then suddenly llmiwn Into 
lold sillier No nppureni 
thangf^ pMik place und ibis 
draKiii trtMitiui>nr niu> be re- 
luxated IndeilnltGly without 
I hi OiN 11 is 

ealUnl) hwlng its beautiful 
).la» or Its ehunK^eiisth 
send tranHiiareni y ^^llN lat- 
ter |)ttiis‘riv Hlihh liesfows 
\i|»on light t ransnilttcd 
throiigli It n di llghtfiil soft 
erfrti Is dm to the im^wnce 
of Innuiin rahle ndniite ulr 
huhlileH throii^houl the\\ho 1 e 
lH^d^ of iht matt rial File 
utlllrjition of “vl 1 n*osir' for 
the pii rpoHe of gasilght 
globes und hIiuiIcn 1 h a new 
deiuirtun and II Heenm to 
lie n HiiivsstNfii) effort to 
bring the new dlsctiverieH of 
Rclcnco out of the lalNtrator^ Into the Home, whore 
they cun serve n rtsil pruelltiil purpow 

A High-Speed Crankless Steam Engine 

M b, A G Af MiniET U Uie Inventor of the 
*‘Mh heU-bUH k, Mhkh has had a worldwide sue- 
cesM. nnd haa revohitlonixid print ire In high pisswure 
bearings, Iimh re<*en(l\ eonipUtisl teats of n new typo of 
ftieutn engine Then )m\e U*en niupv atb inpts to 
coDNtnict u cninkless nslpnamtlng Hh^aiii engine but 
none of thm huH uibkviHl any great moasuro of auc- 
eess In the lutCHt tV|)c, Iioh 
ever, advantage haa been 
inloD of tho m*w prlndphs 
Upon which the M I c h e 1 1 
thruHt liliK k is foundi-sl with 
every apptsirance of pmctl 
cal HurcesM. 

Th4» engine Is eneloKcd In 
a r^llndrleal casing, nnd the 
rotating shaft In <s>-axlal 
with thla enalng Tho cylln 
ders are In two sete of four 
iirningefl roimd the shaft 
with tlHlr axea purailel to It 
ItiNteud 4if crank-Mliaftu there 
In h MW HHh plate, ie, n plotc 
witli Its plane Inclined to U>e 
HlmftaxlN, the angle of In 
< limit Ion of tho swash-plate 
In the test engine Is 82^ de- 
gnH*M, hut In later engines 
rhlK will l»e Increased to (tT% 
degrees. As the Hhufi rutfltOH 
It will bt seen Hint tho Bur' 
face of the swash pluto will 
altematolv nppnaich and re- 
oed<» from each of the , > lln 
derH In turn Pistons hi the 
c> Itnders, lieuring up(»D tlie 
plate tlinnigh splieriintl l>eur 
lugs and Uhhell imds, are 
tliereby glvin n redpmentlng 
mnrh>n Opposing idatonN aro 
<>oiui(Hlcd rigidly l»y ii bar 
crossing the outside of tho 
swusli plate Tlie engine Is 
imidow, steam acting on one 
side of the pistons onlv It 
Is admitted to the cylinders by two rotating disk valves, 
one at etub end of thb casing, and exhausts at the end 
of the stroke Very perfect balance Is assured, and 
the designed speed of 1200 rpjn la largely exceeded. 
The cylinders are D Inches In diameter, and the engine 
develops about llO horsepower at 1200 revolutions. It 
may be mentioaed that the coefficient of fricthm at the 
kflcbell pads, where the pistons bear on the swash- 
plate, is about 0002. The whole engine owes Its sno 
cen to this very low valua It insy be that an engine 
of this general design may ultlttiately be uaed ft>r aliw 
cruft power plant because of low weight. 



New type of observation car recently introduced on n Western rood In order that passengers may enjoy 

the scenery to tine almost 



Qlrl despotclim of telegnms with handy directories at hand, and a view In the labyrinth of pneumatic 

tubes with a heft conveyor at extreme right 
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The Voice With the Nagea-Wide A WPlI 

Electrical Equipment Employed in CSonvnying AxlingUm Ceremooies to UnMWidt in 

By Robert IT. jtiagr ' ^ - 


Jr spoakeni hun occurred oq 
acvcru I octnwliinH rwwni ly, 
notHbl> at the Inaufointthtt 
uf Preflldcnt Harding llow 
ever, the arrungonient uacd 
(ID Anntatlce Ihiy far ex 
ceedcd any pivvJoiu detnno- 
atration of the reinaiicuble 
propertlea of thU Intent de- 
vtee for the tranimnlnslon of 
nfieech On Amilatlce Day 
Prenldent Harding*! nddreoa 
and the tirayera and the 
annga at Arlington wore 
heard an clearly and with ob 
mn^ feeling by 80,000 per- 
Bonn In New York Olty and 
20,000 tn Boa Frandneo oa 
thongfa each member of theee 
audlencee had been broong 
the ■pedatlg Invited gtiMt! 
within the Arlington Amphi- 
theater In addition to this 
at iMid 100,000 peraons arat 
tered on the bllhddGa ontatde 
the Amphitheater aloo beard 
the entire ceremony with tittle dUBcolty The com- 
bined audience of 100,000 U by far the largeat which 
ever heard a iqkeaker at one time, and the fact that 
the aiHNvnhlage waa partly on the liSaaten Oooat and 
partly on the Weatem makes th« event even moro 
renuirkable 

Uo tmberalded was the Unking of the three dtlea In 
imited aervlce and so pruinUing seem the potentlaUtleo 
of Um device which achieved this end that the follow- 
ing Inhimwtlon u presented not so tnoch for Its time- 
liness os for Its bearing on the future 

tlie success of the equipment used on Armlstlos Day 
loeona, for example, that the President of the Dnltcd 
SUtes, If he so deidres, without leaving his seat of 
government, may talk to audiences assembled In every 
Btate in the ITnlon, or that the bead of an industrial 
corporation from Ills oflice will be able to address, slm- 
oltsneously, his workers gatliered in plants all over 
the country* likewise college cominencement exercises, 
IMtlUlcal apeocties, lectunti, musical festivals— In fact, 
all forma of entertainment^ 
con now be trananiittedi to 
any number of audiences of 
almost any slse at one and 
the same time. The Influ- 
ence which this latest tri- 
umph of science will exert 
upon poHttcal and industrial 
activities will certainly bo 
for the better, as It will do 
much to restore the personal 
element which ever-increas- 
ing numbers and distances 
have gradually eliminated. 

The electrical equipment 
uaed on Armistice Day di- 
vides Itself Into two dMinct 
sets of apparntna. First, 
the apparatus for Increasing 
the volun« of speech at 
WnshtaigtcMi, New York lUid 
Ban Francisco , secondly, Uie 
apparatus for projecting It 
out to the lorge audiences, 
loudHspeakera of the t> tie do- 
velope<1 by the Bell Tele- 
phone Byatem being installed 
for the pnrpose. These loud 
speakers were >ilned by a 
s I a g V* telephone circuit 
which extended acroee the 
continent as shown In the 
aooompanylng srbenmttc dia- 
gram. This ciTcuit is like- 
wise a developiDent of the 
Den System, and only re- 
cently has besn psrfected 
and taMtalled. v 

Loud-aneaklng eunlpment, 
to be sultaUs tor Important Partial vlaw ef Um 
pubUc gathertngi, must re- 



l^end Oiaaker cMUral xwom at Madfoag 
Sqnara Oordsn, Na«y Torti OUk 4<Bvlni 
mSn ompUior and csniral pnn^ tn 
otn Mnglit thi wUm mm aiagiiisTa» 
transmllMr» oaf pwinct aya 


produce speech which is natural and ttfeUke in all 
respei to. Dy far the roost dUBcnlt preddena whidi bad 
to be solved In developing tlia pfSMnt kmd-speaker 
equlpuMut were thoee Involving the tnuumhadon and 
reproduction of speech with perfect fidelity, so that oU 
the characteristic InfiocUons and mndu1atl«su of a 
speaker*! voice, slight though these might be, would 
be accurately preserved. These problems proved mudi 
more diflknilt to solve than that simply of producing 
large umpUflciitlon of the volcei They tiave, however, 
hem mot aucceteffully and the presmt kmd-speaker gyih 
tern Is eminently aatisfactory both as regards volume 
and articulation, and so marks a distinct sdvones tn 
the art of spsech tranranUolan. So natural are tiw 
sounds of the voice as they come from the lond-speaker, 
and so very rtlght Is the tronoltioa from within eonlhot 
the speaker to tlie region where only the projectors 
ore heard, that If a pensm vriio Is standing beside the 
speaker should walk away, keeping his bock toned 
toward the latter, be could go ^ 200 toet, or even more, 


' iiiUdUl hSk ^ 

to ww>r w Mw to ttoifi^ 
«lp)w A, Afr* 

eg the lonA'SBiBWei, 
•Bd tbOVfrvtftodSlBK JiltoiK 
d I A M w* 

(A#, th* tt M ww a q Nli Ud l 
Bwt on 4Hdam 
toqrlF «re bIbiIUk SiA 

nItMr M^iiaUic: luMiiV 
pufiffd gronnkiB ^ muifgki' 
wboit ggHotim the olr 
wovee efieatod hgr the gate 
glvee riee to rtudattena ed 
tbn iiaotrtc cnrwt mkig 
through tbedk, tiMoe >raria- 
tidQs haiat teoot eagy «< 
Umss ermvsa; a reoetver qfl 
the electremaghtUc bpe 
which ep a yegtg the eortn- 
ttooi of the teliBhw nr- 
rte bach into soaod wavset 
and on oeqpUfisr fer toersaa- 
ing the energy of the tole- 
ptwoe currmt os It oomee from te toantettatr. 

Now In flowing tlmmgh a long ctrcnlt endi os the 
trenstettoentel line, tiie to te hone currant gniwB 
•teadlly weeker oe it gete ihrther ttm ito rtirtlnr 
point, and It soon hecomte too weak to npetate e tole- 
ttene reoeivor sotlsfectorily Uttrdtstoaoe felstfiitet> 
thersforo, domonda some form of aiupUfier to ragtofO 
the voloe current to its original talue, to drculto more 
than a tow hundred miles long, the rsoto rto g or anqdl^ 
fying Is, for practical reoinns, done at nvulor inter^ 
along the line* niese ompUflevs are known oe tolflphone 
repeatots, and their lerattes la the tronsoontlaantal 
line are abowa la the dloiteab 
The pnrpoee of tiie kradepseker la to tmqptiiy spete 
sounds and project them into the olr so that they will 
reach very large nodlencea. Itt conectioii with the 
kHMHgwaker we employ omplUlers, not to netore on 
attonoaM telspiMne enrmt os it trgvenns a long dr^ 
colt, hut to magnify the original cumnt ae H comae 
from the traumlttor to the order of thouoonde or even 

totiikins of tlmea, and then 

to moaeert It Into very hi- 
tanse sound waves by means 
of Invga and powertnl re- 
odvsrs. The anmUfisr of the 
toudepwtoer may receive toe 
moll telephone eorrent 
which It Is to moinMr dl* 
ireqtly from a tranMdttor, is 
woi toe cnee at Artbigteni or 
from a telepliaoe ttna^ og to 
New Fork oml Bon Fhto* 
dace. TUe polar la doorty 
hnmght out to tba dtagnum. 
Through toe agency of tto 
ampUfisr and powetel tito 
phone eeodvucni toe tedk 
spedNc or Arttnglen gaee to 
toe words of PreddnitHai^ 
ding itod toe otoir teotee 
gome rwtoly fhiwuahd ttpae 
on gtoot a votato oe that 
with whidi toe 
tostMtetoottsvedtote. tei 
tntenee aanado ginktotofi' ^ 
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T 0 M 1 

niihtr %t Artlaitoft 

te3 an i i < r< aroftu w 

«ni«M tftiiunitter eeft> 
44«^ «i« til- 

ttM ftrtiL ^ ^ttmat 
««ji^ tnyttafticlQtt, 
taoMl^r IT M 
iKilwd rQ(md0dtaff 
AvtUkciOtl omnoiur 
«t m Itmebe^. Afai 
tiiTol:M booitlaf tlw 
•titrf^ at Wmn rt^ 
peatar atattaa a«ro« 
tbft eoBtbMnt m wall m 
ttdtIaUar at ArlliiittoB 
anA AnaUy ta tha kmA- 
laiaakar at Aaa Fhdi* 
cfMOi. TbMi total ampU- 
fleatlon vlthta tha tnaa- 
eciitfaeotal Uaa was orar 



Schautta lapoot al tiM AxUngtan fautallatloa for caUUaf IIm roica waraa of the apeakcriH the avpiifyina 
ani rapaatiaf anIUi tha drcait, aad the anaagaaMaU at New York and San FranaUeo 

one baadrad mllUoik ndlltaa 


foM. OomhJalax tbit anpQllcatloa of tha Uaa adth that 
fMBpartad to tha tala|di«ia cnmat befbra raaChlBf the 
BAa lA ArttBgtaB and after taavlnt It at Ban Prandaoo, 
gliraa tha total ampHOcattan aa about ten trtlHon trllllcn 
tM, or llM)OaOO(MX)OpOOO,0(XM^ if one prefam 

to baa It written that, And It ahould he borne In mind 
that -this trllUon trlUlca fold antpUflcatfco waa au accu- 
rately ooRtrolled and applied that the audlenoe ut Son 
FranHaco heard tha ipeeehaa and aotum aa mallatically 
aa thouffh they Ware atandlof but a few feet from the 
apeaker*a ataad at Arlington. 

Yha atnpHlieni of both tha lond-apaakar and the tele- 
pheoa repeater make aaa of the thrao a l ectrode Ttieaaifi 
tube wtiiefa la rapidly becominf one of tbe moat impor- 
tant p r ea i t-day Itema of elaetrieal apparatoa A rae^ 
nom tidte ampUder, it ehoutd ba atatr^ la not a dartre 
whieh in any mam of tba won! eiaataa energy For all 
that modem arleaea known, tha amount energy In 
the tittirerae can nattbar ba Incraaaed nor dlminlahed 
Baduced to Itn almpleat tarma, tba ampUfWr la aimply 
mi atoetrle irmlre which la ao extremely acnaltive that 
by itn meana one ol ae ui c eurtant can control with abao- 
Iota accuracy tha tlow of another current which may 
be aa much na a mlllicn timaa larger 

bring out thin ocmfrof action of tba ampUfler more 
Claariy, oonaider tha coorae of avanta in the tranaoun- 
tmantiU dceult aa Hhiatratad in our diagram A atuall 
iMofatory currmt la geiierated by tha tranamltter on 
tha dpbakar^ atand at Waabington whenever aouad 
wWeM atrika it. Thia anuOl dumnt flown only aa far 
an the flint amplllino where it bthutn about tba llbara- 
tta of a mocfa luver Mhilatory currant from a bat- 
tery aaaodated with tUa ampUiW Tha variatiotta of 


tha battery of loud-ftpeoktag raeaivari directly While 
a minute or more may ba required to read about the 
progr o ea of the teleph<me current acroaa the country 
aa thun net forth. In r^lJty It occurred alnuMt In- 
atantoneoualy, ao that ttia audience in Ban Krandaco 
actunib lieard each word aant frotn Arlington not moro 
than 1/nn aecond after li had been uttered. To put thla 
another uny, It la luuiwn that in the Improved tyv^ of 
trauMcuntlnentHl dreult the telephooe currenta trend 
acruKH tlie cimntry with practically the q)eed of light 
no that a given event In \^HNhlnKton and Hm reprodut*- 
tlon gMK) mileH away are drtoally elmultaneouM. 

The Utiliaation ot Atomic Forces 

T hat the atoma, thtme mualleHt brteka of nature, of 
whidi chemistry teachea ua all material la hut a 
combination, are the seat of unlKiunded energy one may 
aay baa only been dlsfMvefed by the appearaoce of 
radio activity TbUH, f«ir instance, It la proved that a 
very tiny particle of bromide of radium sufOoes to raise 
and keep the temperature of Ita nearest surroundlngB 
by Kveral degrees, fondnuaHy throwing 01 into space 
a vast number of eUntnAM, which ure very tiny tuir 
tfetoa charged with electricity TIds activity cuotlnues 
ft>r about ROOD years tilt the whole of the salts of 
radium have been used up. If one takes this fact as a 
basis of calculation one flnda that tlie energy contained 
in a single gram of radium would be sufliritAt to bring 
10 million Utrea of water from lero degrees to the hull 
Ing point Bdentlsts are today of the opinion that 
radioactivity la not only a property of radium, urnnlntn 
or thorium atoms, but that It Is oommoa to nit ntoins 
whatever, only that In other atoma this power Is latent 
If it were possible to start tbe ^decsompoaltlcm cd the 
atoma, which takes ptnee In the cane of radium by Itself, 


tJvlty muat needs aJao 
appear 

The quantity of en- 
ergy that could be won 
by such means Is enor- 
roour and Infinitely 
greater than that at- 
tained by cheinicnl reac- 
tion or oonibusthA Up 
to the present we have 
product^ energy from 
coal, where the atoma 
of carbon remained un- 
chimgptl only comldning 
with the oxygen and 
forming cartxmlc add. 
If It were pmwlble to 
break up the atoms of 
the < oitla and cuum 
ihcni to Hiiend their la- 
tent tmergy an ocean 
liner of 60,000 horse- 
power (ould travel 
ucnHw the <H*etuiH unIn- 
ternipledl> for ten jeora 
using all this time only 
a single kilogram of 
ooaL Of Ikkurac the In- 
teraionitc energy at our dlspowil Ih inadequate, 

but this does not s »3 that It will always retiialn so. 
l\rhui>H there will come h tltike when we kIiiiU use the 
energy In th« iitoiim to dii\e our machines, (*fMik our 
fotal and heat our namis. llealdeN already today ue are 
actually using e\on If lAly a very liny |>art — the 
atoiiiU energy 1 bus, for Instance, the ra\s emanating 
friaii radium are used for tlmrapeutte jmrjNifleN and tbe 
electrons emanating from a gloulng fllanient can be 
dlnvted m> raslly that they can bo nse«l In a large 
niinil»er of api»arntus for i^treless ti legraphy and tele- 
idiooy Most prolsibly phmfs also make use of this 
energy In thilr groxylh iRH-ause It has been denMio- 
strati^ that tin* rays of tl*e sun liberate elec trons from 
the green Icaxes, tmd lastly It may also be mentioned 
that HO huiiiHnn uIm# use a little of this interatomic 
energy uben neelng with our* t yes, which we are en- 
obled to do by the photoelectric actlcm of light, 

A New Bnropean Light Electric Car 

T HR light motor cars that have Ihha brought on the 
market hitherto are all tilted witli eombustbm en- 
gines ftir Ibinld fuels. Niav there ap|)ears a new one 
with electric pnmulKlon tliiit has many udvantagea. 
First of all eletlrltlty Is at present diraiicr thsn fuel 
and then it Is a fad that ran not he gnlnHUtd that the 
lift* of tires on an electrlialh driven car Is tim'e tlniea 
longer than tm any other Also tliere Is another ad- 
xontagi* the electric car has, in that It Is cheaper and 
simpler to keep up and to run It la not necessary to 
start tite motor by evtornnl moans. The car starts by 
stmply tiKiving a lever nt the drivers side The radiua 
of HCthm of this cur Is so Urge that It U in every way 
Hulled for town and short distance tniftlc It can attaitt 
tt speed of 12 to 18 miles per hour und can surmount 

Kloiics of per cent. 
The Uittery Is In tha 
fnmt |inrt of the ear 
and Is large enough, 
when It la charged fully, 
to take the rar *»ver 48 
to on miles of even road. 
Tlie ear having been 
UHcsl during the day the 
an uuiulator can be re- 
( barged during the night 
from any continuous 
currtAt main by using a 
suitable resistance so 
that In the morning the 
cur Hill again he ready 
for use. The accumula- 
tor cun also be charged 
from a main with ah 
ternatlng current If a 
suitable n^lfier be 
iiHod. TV> rcchurgi tbe 
ficruraulator It Is only 
neressury to connect the 
pin plug on the sHiteh- 
limtrvl of the rar by «i- 
lile to the charging nr 
rungement The high 
price of gasoline In Bn- 
«!» gives the electric 
car n very definite ad- 
vantage at present 
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M Is s a mranint owgASt. A It s toft Iron lunMlUN pivfSWI st Itt mitor 

tdralwae sarKml widtk sflwtt the SMgMtto propvrtiM of tlw snuktnrv Tbo plvuCtd 

atopkrsgiSt M dwtm In «lw i m o wJ ^sgnm. Ttw third dtwrram showii th« runMnwtloa mt tho 
ftar mAMnm tb* rahe Wsvis, Thw* srs two mleipphaM mtta eoatalnhig esrhanttmii- 
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Ltftt The ilx bhMbomr phnti at th» hfi of tJiU sroup ipMit ^ winter onidoon and were brouirlit lata tl^ gfoenbouM earlp la Um apftoc i OM weatb htar tlMp hid dorih u d pa dbowa fl 
piatara, Tha plaaU at U» riakt apent Uw winter In tb* araenhouae aaoaplnc tlw natural chllllnv t and tbaaa ■ p eefc n a na ware itfll cocapletalir denwurt wiwa Uw pboUwiaph waa atacad. JUpMi Two 

rearUns aaadUnga of the ffrouaebtirrr wUdi had haan elatUarly traatad 

DeKonatrattiiff tho nocMsltp for o period of winler chitliag «« • prorogvIriU to tlio spring growtli of planU 


How Jack Frost Stimulates Plant Growth 

Novel Exjieriments Which Go tp Show That CShilling Governs All Vegetable Growth 

By D H Georgian 


A OTOUOINO to oouiTDon bollof oojd woather eaniM 
lilimtM t«i lM^*otn(* dormnnt durtifff tin* fnll, while 
WHnn wvmtlier the Bucot'edlnic aprltii; iiKuln Indteo now 
trruwth Intennlve Inveatlsatlong of Pr Frederick V 
<V»vUle of the Fodoml r'cpnriiiiont of Agrii ulturo, which 
luivtt lN*i*n <*(mdiicted over a iierLod of ten yenru und 
which have covered every ptiuHe of this fiubject dcui 
unatnife that both of these traditional tlieorli»n arc 
erroneous. f>nnnuncy in oiir nuthe tn^ and shrubn 
boNdna s(inio time before tho start of cold wimther each 
winter, tlie ai»i><^anin(*«f of Jack Front In not ntnwiwiry 
for the esfiihilNhinent of complete dormancy Farther- 
more, after mucIi h condlthHi of doniiune> has de>elti|ied 
cx(Nisure of tho plunta to the ordinary growing tmnper- 
ttturo tlierenfter does not nrunao llieni from their leth- 
argy so that they begin growth anew 
Interestingly enough, the Covllle experiments show 
thill plants which hn\c rpspondetl to tho lure of autnni 
Dal ond alnlor donnanev will not react properly and 
resume normal gronth the folhming spring unless they 
are subjected during the Interim to a periral of chilling 
A oortuin mimimt of C(*ld Is essential to stimulate the 
plant growth ''-despite the old fashpined Idea thot re- 
tarded growth end low temperatures were synonymona 
Ur <\i\lllo niiHived healthy hluetierry plunta during the 
lute Kuiiimer from their outdoor beds and placod them 
In a greenhouse, whtre the plants were maintained at 
ordinary gniwlng teiiitierntures sneh as would have 
kept tho plants in liixuriimt gnrwth during tlie spring 
and summer iiHmthH. Desidte tliese Ideal environments 
tlie rcfrmdori blm^hcrry iilnnts reAiaed to continue to 
grow, but InMtcail shed iheir leaves and shortly lapsed 
Into a 1 ‘unUiihtn of oomplolo dormancy 
flnhaequenily flu'se practical testa were repeated 
again and again with iaa]i> different kinds of plants, 
and without exception all treoH or alirubs which were 
nutl\ns of northern, wld climates fell asleeit In tho 
late full und early winter Irrespective of the tempera- 
ture rumiiaralUo Htiulles of the susceptlbllliy of In 
dcNir and outdoor siicdmcns of the same families of 
plants tndh^Lti*il that dominncy develoiM & lUtle more 
qulckl\ In the plants cxiMised outside, evidently because 
their follagi* Is Injured by frewlng weather and ho- 
<uuf«e fhp> drrm thHr leaves earlier than do the indoor 
plants. In fml unnatural wnnuth Is a detriment to 
plant gnmili Inasmiah ns trees and shnibs that are 
kept contlnnoiiHly warm during the Inter take up 
their ordtnar\ growth much later Um following spring 
than tliHr iiiates width are exposed to a la^riod of 
chilling and fretsdng wt'^nUier 
Uttetor CoMIhts ihtidbd tosin hIiow that Uie Indoor 
plants which an' not exiMised annually to an era of 
cold weather tliercuficr will not lihtom On the other 
hand, plants which sptmt the otild-weather period out* 
doors burst Into leaf und llowcred luxuriantly In the 
^rfng when tliey were sub Jet fed to proper growing 
fsmdtttnus. In the •mrlv stngi's of Ids Investlgatlnns 
this scientist usauined Umt the plants had to bo frosea 
to stimulate them to growth, but latir on more detailed 


rosenrth showed him Unit the plants required only ex- 
posure to prohingdl (hilling for a period of two or 
three months at a tamiierature nsiSonably close to 
xem Whore this chilling does not occur pUmta will 
remain dormant for ptrlods os long ns one year luuter 
dreumstnnees where the heat, light and moisture en 
%lroumeniN are Ideal for expeditious and rtdiust growth. 

The stlmulotlng effect of cold Is limited to such por- 
tions of the plant ns are subjected to chilling For 
example, a single hlti(*l)eFr\ plant 44 Inches high which 
hud sliod Its loaves and Iwoome domiimt In a warm 
greonliousc where the u^emgo temperature waa about 
on degrees, was repotted and placed In a posltloQ of 
Mint hem exposiitu A stiaill opening was made In the 
gloss of 111 .* greenhoum* through wUch one or two of 
tlie ntems of the plant were projected The opening 
around the stem was Uum carefully plugged up with 
fuosK. Henceforward Ummghout the winter part of 
the plant was exposed to winter weather outside the 
greenhouse, while the remainder was carefully shel- 
tered and kept warm within tha plant residence. The 
following spring the outd(H>r branch grew rapidly and 
luxuriantly while tho Indoor branrii continued dor- 
mant Another test of this description was carried oi^ 
in this Instance the plant being i^aced on a shelf 
side the greenhnuso and a single branch poaaed thron|(h 
tho glass wall Into the warm Interior When the warm 
weather of spring arrived the branch of the plant Inside 
tlM gKcnhouse stUl remained donmuit while the out- 
side branebee begun to grow 

On one occaslun Dr Oovillo made 286 cuttings from 
domumt outdoor blueberry plants^ which be stored In 
bundles, some In moist nioes, others In birch sawdust 
at a tempemtore of about one or two d o greea below 
freealng lie allowed these calUngs to remain In ooUl 
storage for nine nMAtlm and at tba end of that time, 
except In the case of several euttinga which mildewed 
and died, one or more buds hud hegaa to swell on 
every cutting This Indicates that growth had begun 
u» occur even ut this low cold storage temperature. 
On ano^er occatdon be placed 68 cntttngs from dor- 
mant outdoor blueberry idonts In mofkt birch MWdust 
at a cmnmerriul cold storage temperature of about Si 
degreen. Nine months later bu^ mt eveiy cutting had 
begun to grow None of the outtlngi gave a starrii 
ronctloa, Indicating that their tvansfonnatlcai of stored 
storch Into sugar was completed despite their subjw* 
don to froesing exposures. 

According to Doctor Co\tlie, the eaUbUriunent of a 
dormant cundltlon berfore the adwcht of freezing weather 
and the condnuatioti of this dt^mancy through warm 
periods In late f«ll end eur^f Winter ore protective 
anDara adapted for the use H the native planto and 
Khroba. The prindple of chlllhhg ts of the utmost tm- 
portano# to plant growth If jdanta wen constltufed 
so that they would start growth readily to the fall 
under the Influence of a few wsfhi dayiK-withoat tha 
need of eevenil imAtlui of they do In the 

spring, many of our iflants wdntd begin ta grdw and 


burst Into bud under the Influence Of the warm weather 
of Indian summer and subsequently would be killed by 
tho first heavy freese nut our native trees and shruba 
are so Intimately adjusted to the changes of climate to 
which they have been long exposed that they are almost 
ci^mpletely protected from Injury by freeshig On tbe 
other hand, cultivated species of plants Introduced froiq 
Hertlons of the world haring s climate radically dld^ 
ent from ours are only Inipertoctly adapted to our 
cUmatle changes, Theee foreign plants attempt to 
grow at times when our native plants have **leamod'^ 
that It Is desirable to remain dormant, with the result 
that the majority of such ventureaoiae trees and abruba 
are killed. 

To test out all this, one may during mtd autumn 
bring into the house and place In water freshly cut, 
di»mMnt and leaflesa branches of a few early firing 
blooming plants such as the alder, baxetout, pnasy 
willow, yellow bush Jasmine, Japanese quince, peach 
or plum They will not bloom Repeat tbe perform- 
ance during mId-winter and the branches cut ut tbe 
later dates will bloom. The period of winter at which 
these plants will respond In this way deiumda on the 
dme which they, respeottvely, require tor their annual 
chilling Thus the period of chilling for tits peach In 
Georgia Is so short that sometimes unusually warm 
weather In December will bring the trees Into flower, 
only to hove the fruit destroyed by the winter frsesee 
which always follow But no one ever heard of winter 
killed violets, thdr chilling period Is winter-lottg. 

Otiining Is a necessary event In tbe annual cycle of 
tbe cold-winter trees and shrubs. It is so esMBtiai 
that It Umlu the geographical dlstributloa of suCh 
varlstiss of plant life. The cutnmnn northern fruit 
trees such as applts, pears, peaches and cherries when 
Introduced to trotdcal countries grow well tor a while 
but ultimata^ dovriop doimattcy and flnaHy die be- 
cause they are dlvorc^ from the coetomary chtlltog 
tor several montha a year to which they have long been 
aecustamed. Tb produce fruit of this deecriptUia undey 
troplcat condiUons neccssltatea tbe artlflcfal 
the planta at stated intervals. tTnrie Bum hoi adnaHy 
tested out various hibomtory contrivanoto to be used 
in this artt/kial cEdtUng. 

Doctor Oorillfr soggesU thaf the field of Inveetigatton 
cocMVrnlng the ebdUing of plants is stUl tortile tof more 
oomprshenslve tovesugations as be feels that his 
studies have only hfted tbs Ud wbicli here tof o r e bus 
concealed sdMiltfie facts of lumwasurabl# Importancf 
lie bcdleves that aricnafic csnsarch sbonld now be 
dlracM toward^ sorii practical goaii as tbs datomtoa 
Uoo of tito prppsr tentoeratorm tor the Storage of sesdd* 
bnlbe, cuttl^ and grhmng wbodi the proper W^fterw 
tures tor $>0 trsktoMOt 6f planto which ate to be tonvd 
fteto dormancy to gtontb af mtoai^^tonnona; 
orpper M the s tor age of travsmy mMi ' 

ao that tb# nuf aeryHwn may hirtotos topee^ 
condlttan tor m is%ito shtMMtol^ to 

pvrrimaato ' 




SCIffiNTlFlO AMSBICAN 


128 


«r Iiifi4v«i n «trr 


,jyi,i 9 l|jM tUMst o§ tlMaiittini; tad th* 

4ac|M|lt w .vMi apart •■pdgng tbU 
ipffltt Hw fnaMHui Job bM sot ttt 
mi0r a ptect^ it often 

U not teneb blood left 
on ft VMpoDu, U U bft ft dftgfPT or other 
ehftfp IMrmMnt nmdi ot the blood m«7 
hftvo hftin willed off «a the edges of the 
woand or «n ^ tiothl&c of tho ▼tctlin 
Ift jdftftr biM thft fttetn la ao ftOat and In- 
dlatlact that It la rergr dilttcult to get the 
prepaf lAendM zoftctton la the procaaa 
whM naoatlr employad In the close 

eacftia&ifttlen anch cloea. Tbla new 
ftppfti«to«» of which we ahow two Tlewa, 
obTtftlea the naceaiUy fpr the oatalU- 
ttUon of the tiny blood globutea* The 
fainter the atglna are the better, for 
thoae wtf atalna which are the fulnteat, 
becftttiw of tbdr widely aeporaied glohniea. 
era tha moat dealmble for research work 
Tba Camara la tha Invention of Dr Flor^ 
ence, a professor at the School of MedJ- 
dhe at Tdroea, and It la nianufOclured 
by Nachet, of Parta. It merely attempts 
to record tha tdiotogracOi, or phobmitcro- 
gmph, of the stain, without dianglnff it 
In any way And anch a phofograph, of 
the stain itself, left ontonebed so that 
It may be pliotograpbed again If neceo- 
aary, la a fur more convincing proiif to 
preanit to tlia court than are a few tiny 
crystals, for example, which are only tho 
products of chemical treatimAt Another » 

advantage of this rolcrosooplc exanilnn* 

UfA la to show, by tbe form and slse of 
tho globules, whether It Is the blood of n human or an 
nnlnial One of our lllustratinna is n plit»lonilcrogra|)h 
showtng tlie globules In u drop of hmimn hlotnl, greatly 
111 agnt fled 

This photomicrograph apparatuH of Dr Florence is 
comparatively simple In constnicilon It l« made up 
of three parts the microscope Itself, an Incandescent 
gas Ininit, and a camera The whole apparatus stands 
«i a wooden base, from which rise two metal columns. 
Kach of these cohunns consists of two tubes, one sliding 
within the other, and they may be raised or lowered 
by loosening tho tension of the screws, (ki one of the 
columns la swung tho cumera, a black liox ftir holding 
plates 0 by 12 Indies, provided with a UdloHS which 
may also be raised or lowertHl This enmora may bo 
pushed to one aide while tbe object Is being studied 
under tlie nilcruscope, and then swung Into position 
and fitted over tho microscope alien tho olwer\cr Is 
ready to make his photngraidilc record. Betuocn the 
two coinnma on the wooden boae stands a powerful 
mlcrnaccgie^ The weapon to 
be examined la placed on a 
flat platform directly 
netth the magnifying lens. 

To one aide is an incamtoa- 
eent gas lamp, fastened to a 
movable arm, so that It can 
be placed In the most favor- 
able poaltbai. When placed 
on the base, In frent of tbe 
mlcroacope, its rays cross the 
horliontal tube of tbe appa- 
ratus,^ and by n system of 
prisma Inside are thrown dl- 
reeUy on the object After a 
tflose study tff the object tbe 
camera la awong Into posi- 
tion, and both tiie box and 
btitowa ai9 ralaad or low^ 
ered to ftny (Hatance from 
the object so that it may be 
magnffled and pbotograpbed 
at tbe deiffred rtan 

By this method Dr Flor^ 

COOS' and other sdentlata 
have pbotograpbed blood- 
atobm oolored materials. 

Diidar anclt dnmmatancfa, 
m Staton an» often aearcely 
idflblft Thg, material Is 
tseatod iwltii an appUcfttlmi 
of n ^d whiat dtoeoloto 
tiin flMeiM but bright^ 

MS dbft eoto ol tbe blood, | 
iliMivI ante tha ml-' i 

tbttost Mti lUklwsaMswlm 
ttwAWmbb to f tt m e ttm eg netomkfwgrftj 



The normal appearance ef human blood under the microscope 

n Kufllclcnt to In' a verv IfiiiKirtnnt clu*» In estHbUshlng u 

h the truth about a crime— /ly C M Uirin n 

^ Maffnetiwd Scale Weights " 

is 13 KCRNTIA” crrailc and unsa1lsfncfor> scole weights C 

p iV dcsigniHl for ukc on (iniilvtlral scales In research o 

It l«ls»nitorU»s lm%e Imh?o Hulaiiltted to Honor Hnkowsky h 

Is of the hoderul Itiimiu of StiinUnnls for cxmiilnntlon fi 

<. und conwtlon 'llie scull's on nhlch these weights were i 

g UM'd 1 ^e^e um'Iokm ko far as accurait iind uuthmtlc a 

d ^^olghlng wus conn raid iind the setenttsts using these k 

e scales ucre cxerclwil and anxious to run to earth the 
g ctnise of error Doctor HOkowsky foiiml out thtil tho g 

h Inclhcleniy und inuccimii> of the Kales were due to h 

o the (kll«*nte lights uwmJ which wen* nitide of magnet i( h 

d nmterliil In this rtmnoitloii he wishes to warn all tl 

n scientists and twhnlinl ex|ierts who have to purchase k 

H or use aniil>tl( Mc.aU*H and mlnutelv sinall w tights of p 

e this description to make certain Umt suUi weights are w 

il made of non-inngnetk material, tr 



Aafl> ffishtaa a rMsadnwpwph of s divp of bM fraa • knl f s h lito. lUiMi Tto FtoroTHM spfmnitiM fnr work of this ■art 

Wmtomkgft gr ft bi d c marination of hload atahu^ an adMargaMUt of modern crlaitRology 


Tho Mtlsfactory welahts for nae on an- 
ftlytIcMl scaleo which uggregate ono-haif a 
grunt or low in weight are made of plat 
Inmu or gold. Such weights are not sub- 
ject to luagnetlxatloa. On the other hand 
delicate Wrights of this type made of HteeU 
Iron, nickel, nickel alloya or otlier mag 
netic muterlals are liable to be so luag 
nolle as to be practically nariesa for occu 
rale emplo>inent In ndentlftr and resean h 
laboratories where foreign toctora which 
I XI rt errrmeous Influences are undeslrulde. 
One*© delicate weights of this sort are 
magnet Ixed It Is practically Impossible to 
doiiiugneilze tlieni so that Hubsequentb 
the^ ninj be used ooniiiierrlully Doctor 
Plnki)WKk> ad\|HeH that all srientlsts or 
tcchnh Ians who punatse to purchase stale 
weights for use on dpltcate lHbt>rotory 
scaU-s HluMild test out the magnetic pn>p. 
erttos of these welglilM U'fort making tbe 
purt base In onler to Insure against bu> 
lag welghtM made of magnetic materials 
whlth would he worthless for work where 
the slightest error would be of Important 
cxHtciru In goxcrnlng the success of tlie 
results. 

Cocoa and Cacao 

T IIFRE Is still csmsidernhlc confusion 
la the minds of a giMMi uatn> general 
read! rs In the north as to whether fruit 
c*M*oa and the lireukfust ccssai are i»rod- 
mis tif the saiuo tree.. In tlie tiennan 
Spanish and h rt m li hingiiagt^ ihi curret r 
^ spelling of tlie breakfast lieverage. oorcao. 

has liccD press r>ed us It should lane been 
in the flngltsh languagt* Tills confusion 
arose In nnkhuul ami Aiiuiica, Imsiium* the a s In the 
isirrecl naiia ctoxfo have licin changed to o*s und the 
llnal o changed Ui an a 

(tKSHinuiK art* pniduoetl b\ the cociumiit palm or 
Cwofl aarZ/tm, gruwlug thnnigliout the tropUul parts 
of the woild It has no hnimlas. prufiorl^ so nilJed 
but the ha\o« to M fist form a kind of crown or 
fan like summit to tlie tree tienealh whkh grows a 
ihisUr of tho fruit »»r ntcoanutH. which are csdlected 
and NhlpjKSl to nortliera inarkels, where the> are calleil 
( ocsianiits. 

Tlie Ins? has vt rj many use's. Tlie roots are chewed , 
gu iters and posin an made of the tnmks tlie joung 
hiids un» [iniiansl and tnttn In the same way ns cab 
huge* the Uum*n are immiifiK tunst Into luiskets, mst- 
tlugH and nuiti\ oilier arlltlos Hie luklrtlis of the 
kn\es fiiini ours, and the hrulsed inds mu^ 1 h used In 
plan of hnishes the Juks- of the sliiii >iebls iwlm 
wlm, while the sap pnolutssi u sugar If this sugar Is 
mixed with Ume it funim a )Miwtrful nunent Tlic 
white mealy part Imdde tlie 
shell of the cocnannt formir 
u whutesoiua food and the 
milk u cooling drink. Tbe 
c»ilr or tlhrouN covering of 
the bard sliell la usetl for 
cordagi* , the ahrit is umsl as 
a drinking cum und the 
white meat Inside yields the 
well-known cocoonut oil of 
ctMnmerce All these uaee 
and manv others are attrib- 
utfsl to the cocfumut iMlu, 
but It tkM's not give us the 
breakfast cocoa. 

It In the Ihi'Obtmut cacaa 
that jleldA th< cocoa or ca- 
cao, us we Hhall call It The 
tis'e Is a natho of 8oiith 
America but It bus been 
planiisl tilsti ver^ extenHl\e4 
In nil parts of tlie tropics. 
Hie Mi'xinins call It clincof 
lute, which Ik one of Ute 
names wc use The cacao 
tre*' in an evergreen and 
hears fruit and flowers all 
the > ear round but the nsual 
times for gathering tbe fruit 
ore June und Disjemher The 
seeds In tho fruit p(>ssi»8a 
the properties which we rec- 
ognlKe In cocs»« and choco- 
late HH n valuable article of 
food. The amount of these 
tmtiM fnr verk of thU ■art seeds Imported annually now 
I tflalMtegy exceed* 1BO,00(MMO peiind*. 
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1 CdolinB photovmpMo MhitkM Hypo paeksd In ft Iftra* irmy ftoolp tkft «ohitloft la thft mmhtr om. t# Ow|iNf« W*U tf adBi whk hyvfti t. 0il ftnUr Wttiw filW Ikft fe|!09 ftW 

ordlrwry I— t»ftg^ 4. Tklp dtvloft, with hypo In tJ» onn uwWr th* eonital hao4« ooob th« wnur •• It flaw* 0Mn the !> TnH •tentft nftd Wtthoftidt Mp hft ftoolii w Wt ^ 

pftM owtr an opM tiftjr ftpM hyp* 

SoM of tho plocoo wliM tko cooUng action of ot^Hsarg pkatograifcin^ hgg* ^ gHtfiod 


A N«w Um for Oor (Hd Friend Hjrpo 
By Frank B. Howe 

T HB line of ctmmHm *'hypo'' (aodlutn thlnnlt^ate) 
us a cooling medium, Jn plnce o/ hw or any of tlie 
expensive chemical cooling pnicemes, la the Innovatton 
of a Oaltfurnla chcmlNt who recently dlsrloHed the sur- 
piialngly simple and costlesH pntceM he has devised 
It is cotiimiA knowlodjEe to photograptiers that hypo, 
when dissolved In water, causes the temperature of 
tho solutiem to l)ecome very hiw Htarting with this 
natural property of the cheap chemical, the Inventor 
lias adapted this quality to practical use and so Imr 
nesued the h\iio that It may he subatltuted for ice for 
use Id the kitchen, In hospitals, to the photographic 
laboratory. In house vcntUntlim systems, and so on 
Indeftnltely through the whole list of places when* 
lowering of taiuiieratures in desired 
For cfNiilng uillk and other kitchen commodities the 
bottle of ifiltk Is placed In on ordinary keitle, hypo 
packed around It in tlie same manner hh an Ice cream 
freeser is jmi ked . and the liyp<i dampened with water 
The teui|ieruturo Immediately twcomes very h»w and 
reuinlns ho for several hours. 

F<»r hospital use the wet hypo Is ink ked in ordinary 
hot water iMittles. Where Ice would quickly melt the 
liypo keeps co(»l for hours. 

Similarly, the hy|N> method of cooling is used to cool 
off himses by pasedng tho incoming air over a pun of 
wet hyisi. (or cooling drinking water as it comes 
frmn the tup, a gUiss Jar of wet hy|io, fitted with a 
conical top, U suspended lieJow the faucet The water 
passing over this becomes cold in the same way uh 
water pawdng o^'er Ice would do 
Tbfi use of hypo In this way In no way affects Us 
later use In the usual w&)s for idiolography and other 
purposes. IIjin) owls around five cents a pound , hence 
this method would be cheaper than Ice cooling, wen 
the hypo thrown away However, It can either be suh- 
oequently used for photography, or else It can be evM|>* 
orated and used again and iiguin fur cooling. In either 
case, it Is not only much 


Itstlona. It will mit produce a gfeat drop Si^ temper- 
ntum sDcb as Is required for higny porpoaea, hat ^ la 
HUltablo for many houHihold duti^ 

Natural and ArtIfldU SwMtcnan 

A t recent meeting of the Oertnan **Bunasp** Soelety 
Profesanr Theodor Paul, the director of the *N3er- 
man Experiment Htutlon for Foodgtiiffl»** at Mniiich« 
gave an interesting addresa coo^erttlBg the artUldal 
sweeteners, saccharin find dolciii* Doth theee sub- 
stances have the curlona property of exhlUtlnf a rela- 
tive loss Id pnHmrtlon as the degree of ocnoentration 
Increases. In other words, a double amount added to 
an article of food or drink doee not double the degree 
of sweetness In tho latter Prof Paul dlacovered, how* 
ever that when conilitnod with eogar either sacdiartll 
or duldn Increases tho Hweetenliig power In direct pro- 
poriUm. a fact which is aU the Ihore remarkable since 
those conirwunds have ii very different dbemlcal ooni* 
iMMition from that of sugar It la alao true that the 
degree of Hweetness of an aqueoua aolutloa cootalnlng 
both Htuxbarln and dulcin la opproxlmately wioal to 
the sum of the sweetening power of each comtttneiit 
^ar oxamploi the degree of sweetness of a sohttfoii of 
280 mg of saochurln in 1 liter of water la so graatty 
Increased by the addition of only 120 mg. of dnldn that 
the solution tasles as sweet as If It contained 580 rag. 
of snccliuiin Ilore, In fact, the degree of sweetness 
la alfiHiKt doubled so timl a savtng of about 88 per oat 
la effected This surfirising rmlt ta explained aa 
follows by q writer In Die CrsMokoa (Frankfurt) for 
October % 1021 

**Sacchnrin and dutrln toatg nrnch sweeter, coinpara* 
lively siteaklng, In low degraeg of concatratloii than 
In Btrcttgly concentrated solutidna On the other hand, 
the sweetening power of the twn U enpaUo of 'addltte.* 
Consequently It ta possible by oomUnlng the two irab- 
stancea to take advantage of their Ineompnrably hl|A«r 
ftweetatng power In more dtlgte iolutlong. The •wee^ 
alng power of 280 mg. of aaedlnrin in 1 litrar of water 


oomqwnda to a 7 per ont eolnthai afiggri whBe IdCk 
mg. of dulem corrwqioiids th 8 pet emit ngiur aotvttaE 
Hace wha the two are eddad tagether thaar hare d 
combined aweetening power eqnat to a 10 per 
aiigar aolutloii, whareaa to attain tUa fiafiM dayioe 
aqiMMtely would lequlra eltber 665 mg. of gaeduiTin 
or 1480 rag. of dnktn. fpnfaaanr Paul ehlln tida 
mixture of anbetanoee *the pairing of aw es ta Dera/ ** 
Some amualng tmta ware made at thin meettog of the 
ability of the diaUnguSabed cbendata p ceee n t to detnet 
the nature of the aweetening ■abataiMeeinp)eyo& They 
were offerad eupe of tea aweetaued with one pr thn 
other of the three aubatancea, hat daaignated only by 
numbem Twaty-one out of 84 penma who tasted tea 
aweetened with sugar were quite are that an arttfidaV 
sweetener had been naed.'r In another teat the gnsstn 
were invited to alp alternately fhna caps of tea s a ra s t 
coed with sugar and with the cotnhtnatkn of aacctoirin 
and dolcln, but without knowing which Wan wUdh Jh 
this case 15 out of 15 persons aiOmied that the bevecaie 
ciAtalBlng the artificial sweetenera waa the most pala- 
table, This experlnticit wan repeated with water la* 
stead of tea, and in this ihstance 88 ont of 82 persona 
declared in favor of the artifidal sweefeenem wlthont 
knowing which was which. These resaits caoaed edn- 
dderabto merriment, dnee many of the emment diein- 
Ists had prerioiiely declared themsdws quHe oapdhto 
of dlstlagulablng between the taste of sugar and that 
of artlflcUl sabsatutes. 

Safetjr In Fun Power {Nnico 

Hr AIImP.CUU 

T HB lacNutog dMMad tot tHoetitt poww w tb, 
fkrai Is ntiiaislbto tar th, mw protsetlss oatt 
maitljr tattMAoesd bgr « Ohiesgo nwvlMttim «C 
electrical eonlpracnt. 

In reality tbU new unit la a nlnlatare entdoor snl^ 
station wblefa makoa dlambotlao of power to leedated 
naera rimple and profitable. ThU awttelilng and pn^ 
toctlvi combtention la ftix&lahed for samoa up to and 
iadodlng 35,000 Tolts and 


dwaprr then Ice, but a great 
deal more ciAvenlmt to 
bundle. 

Thus fur the posslIiltiUea 
of this tnedlam In the coub 
Ing line have been bare]> 
touched. Thera seems to be 
no limit to Its poMsiblUtles 
and piiMdble adaptations. It 
is simply a matter of taking 
advantage of the natural 
property of this chemical 
and iitlUxing a medium of 
cooling that nature has sup- 
plied gratis. 

Work is now> under way 
uptA luochiinlcal apisiratus 
ahlch ^\lll penult the use 
of li)tio tn great quanllites 
for wludemtle and coinmer- 
4ial uws of lowering teni- 
t»emture In swh « uses the 
Advantage over Ice would be 
very great likewise In 
ellinlnatlut a great deal of 
the c(«t of ritemlcnl cool- 
ing, as now known, the bum- 
ble bypo Is a great Improve- 
ment and advantage 

However, hypo bus Its llOK 



ffift fists of gn adjoatabla 
horn gap amater, diaoon* 
ngctliig swHch, choice coll 
and fpee monattaig. gronpad 
la one unit 

Units natsd gt 7500 wedtf 
are moiiatod an one crosn- 
arm, whtlg those rated at 
16,000 and 55,000 xolta am 
tnounted on tw» emw artun 
No mertal ntmetur* iinsqa»> 
aary as the equipuMnit Ig 
itgbt gri^s^p0ortlng and to- 
qulras no fNimalar ridl^ for 
Inatapation^ 
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Sewftf* darlflcn to treat k«Uoiui per lioat 

Sewage: The Price of Civilization 

One of the Problems of Modem Community IJfe vnth Whidi Our Remote Ancestors Had No Concern 

By Harry A Mount 


A DBQA&B ifo nearlj all American clUea simply 
efi4»tM tfaatr aewace Into tlie moat convenient 
body of water Bat In tan yean popalotlons have 
grown fnora 6mm, the uae of aanltary apptlancea pro^ 
dnclnf aawtfe baa Incireaaaa many tltnea and there has 
davelo|M a atronf public amtlment against dtspoeal of 
tbtt waate in an unaattltary or obnosinua manner What 
to do wltli aewafa, tberefbre, baa come to be a munici- 
pal probtom of drat-rato Importance 
in Ktafopii where denae popnlatloiu have made this 
problem a pertinent one ft>r oenhiriee. only ellgfat 
pr o gr eea to oie aolutlon b*d been made, eeredally In 
Rni^d and Oemumy, but thia experience bee been 
the baata fbr American experlmenta. In the past tcii 
yearn American aanlUry cagtocera have not only kept 
pace with prog r ee a abroad, bet have Cgr aurpaiMea for- 
eign dmdcqpnmta Becant exporlmcBts would seem tu 
iiidicato todeed, that It la not only now possible to 
remove from toe eeaege the matter in anapenslon and 
■olutlcNi to a dieap and Inoffensive maimer, but also tbo 
valtMbla jnafmlala known to he present can be aalvaged 
in tbe fbm of a valuable eommerdal product 
Perhape the dret effective method of treatment, which 
w BtlU to flommott naa, la idmply to flow tbe aewage into 
large baridai Wlmre ttie aoUd matter la anapenaloa la 
mowed to settle and the remetalng effluent is drawn off 
At totervabi toe barin U drained and tha aetUed sludge 
Is dag cot a»A carried awv Bat tola method takes 
no aeooont IH mmpmdmptatitAm too flao for sedl- 
menta t len idkl toe great amoont of material in aolutlon, 
and tberafbM can not be need by oommunlttee not near 
large itveto ether twdlee of water. 

nure are to nse «t the preeant tim# no teM than nine 
metooda ef ggwege dIaiMMal. toetodlng. 


Sadliigntotoin* 

a. tosatldB sadtoMAtation with riudga removal 
bw Itoliodf tonk aadimentatlott, with self-contained 

tonk ledtaitoto^ with self-contained 
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used only In one Minull plant Of the remaining methods 
two stmid out as mi>st promising — Imhoff ttmk digestion 
ond the activated sludge proff-xH. Doth depend for their 
effecttM*ness u\^m the acUtm of certain bacteria Of 
these the ariUutod sludge pnainm Is nc'Aor and hus 
been given mudi attention recently A long series of 
experiments has Anally reKiili<Hl In a solution to the 
most perplexing problem In ctinneetlon with the nctl 
%nled sludge process, that of t%liat to ilo with the 
sludge Tbe chief advnnfnge of the Imhoff tank metteid 
Is cheaper operating cost, hut It la the prediction of 
soma ooglneors that Uiis ad\antuge can he overcome 
In such an event there is no doubt that the newer 
method would very neiiHy approach an Meal 
In the Imhoff tank metlicHl the anspended solids are 
allowed to settle In de(*p tanks, tbmugti which the 
sewage flows conthmonsly The tank has a sloping 
bottom so amtnged that the sludge passes ibrimgfa slots 
into a separate sludge chamber Here tha ordinary 
bacteria of putrufiu-tlon become active and a digestive 
A 
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action lakes place which very grentl) reduces the slndgw 
In volume 

TIiIm melhod Is open to the crttlclsiu (but objection 
able odors arc generated, making It necessary to ha\c 
tbo plnnt In an Isrilateil spot, the cxTs*nse of Instnlbi 
thm Is xery hlgti, and lire met hod tiikex no ni*count 
either of the liner solids whith ulll not settle or lh( 
niatorlu) In solution However uhero liirgi» NkIIch nf 
uuter are ii\sMahIe so that ii hti,h degree, of dllntlmr 
can he obtained It Is usiml to trout the cfllnent altb 
chlurino to nU lillKC It and to eniptv It In ttds condition. 
Due to the fact that the bacteriiil »< ihm n mines oxygen 
from the offlmnt It may he iMilsonuus to Ash and other 
animal life unh^ gmtily dlltitiHl 

It Is UKiiHlly D4H-eswiry, thenfons eH|s>clanj In Inland 
rltks, to combine with the Imhoff tanks some other 
metliod to piirlfv the effluent further Ufme It reathes 
the streams. TJiree inetbmls are In coniiiion use — con- 
tact fllttrs, sand flltnitton, and aenillnn h) sprinkling 
over hirgi- and mrefiinv prcpiired tiller beds Eape- 
clal1> the bitter iiiethod Is effm tl\e In pntdnclng Anally 
a pure effluent, hut In un> case a large tract tif land te 
ne^Hl In im IsolHteil siMit and the Instiilhillon Is ex 
pensive Kut In aiilte of these drun bucks the ImhoIT 
tank method Is pi^miw more widely used than any 
otluT In tills Country 

A portlal explunutlon lies no doubt In the fact that 
such public Impnnements are usually paid for by bond- 
ing the oniunmnlly Tbo original hIm of the bond Issue 
makes Utile difference to tire iMilltlclan — It Is as easy 
to Issue bunds for a million dollara as a hundred thou 
■and. But tbe matter of operating extsmse comes under 
the head of current expense, and If heavy muy make 
excellent electton ninmunltlmi Therefore an expensive 
plant which shows a low operating c^mt Is prefrrreit to 
a cheap plant with a higher operating cfwt, e\en though 
tbe latter may be ulUnuitely the least costly system. 
Urns the aanltary engineer is often called to meet 
a polltlca] ritnatlon as wvll as a problem In aanitalloo 

Tbe activated sludge process also detiends upon a 
■peciea of bacteria, bat operates in an almost optsislte 
manner Instead of working in an Inilosed sludge com- 
portmont, this species of barieria is active only in the 
presence of air and Ugfit, and Instead of merely causing 
the slndge to decay they consume it cvittrely The tln\ 
bodies of the bacteria finally settle to (he bottom of 
the tanka la a brownish Jelly like mass and tbe effluent 
flows off ctesr and pore, of a qualltv olniost euiml to 
tost of potable water While the water Is purified In 
A s^le step* the brownish sludge which remains has 
for some years presented a problem which seemed 
wellnlgh tinsolvable 

An activated sludge plant consiste essentially of ma- 
chinery for aerating tbe sewage os it enters the plant 
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by blowing air babUai 
thrvtugfa It; tanka through 
whlrb the aewage slowly clr 
culBtes In contact with inl- 
nafe nir bubbles for about 
four iKium, and tbially wmie 
aystrm fur reninxlng and 
deDHturlng the aludge 

Tltere is first devebipe<t 
under luhoratory ooDdlUonit, 

H Mpeclos of bucterlo Which 
iH iBtroduretl Into the sew 
age In order to give the 
Uicterla HUfitclent oxygeih 
<^Hn{ircftaed air Is forced 
through tl»e sewage and tbeO 
It slowly circulates through 
the imiK tanks. At the end 
of Hlmut four boura the hoc- 
tcrla have entirely omsnmed 
the organic mattelr in the 
sewage and their bodies set- 
tle to the bottom. The water 
fiuws from the end of the 
tanks. As fresh sowage en 

ters there is added to it u pnall quantity of the actl 
vated sladge to introduce n snptdy of bacteria Hius. 
onee started, the bacferloUtglcal process Is continuous 
and autoniatle. 

The chief exitense is that of operating the air com- 
pressor, as a very great quantity of compressed air la 
requlre<L Two « hemes are being ttie<1 to reduce this 
cost first, the Invention of means to keep the air bub- 
bles In contact with the sewage for a longer time so as 
to Increase their eJIkJent'y, and, second, partial separa- 
tion of the sludge by sedimentation or scroenlng before 
Introducing Into the oettvathm tanks. 

The immt dtfftcnlt pndilom In ctsincctltm with the 
iirocess, however, has be^ to find a means of disposing 
tlio Jelly like sludge which t« a hy product It has 
Iwen known that tbi> sludge contains the Ingredients of 
a fair grade of fertlllior, being rich in nitrogen In the 
form of amtiKsilates. But before the sludge Is useful 
couiuierclully It must be dried and mixed with other 
fertlllsHr inKnKl]<4its Various tyiies of filter presses 
lia\e been tried for drying sludge with indllfercnt suc- 
(^*ss, for the physical nature of the sludge makes It 
almost impossible to reduce the molature content sufll 
clently Mf that It run he lumdlod by ordinary dryers, 
<k*ntrlfagul sefiaratoni also lm\o been tried, hut It has 
l»oen found iliut the mtcroseoplc organisms which form 
the sludge are so ne^r the siiedfic gravity of water 
that they will not separate* Air drying Is Impossible 
lieeause tim sludge, alion allowed to stanil, rapidly d»< 
coiii|KiNi*s. It has been the prmUco In soiiio plants to 
pump the sludge Into an linisaindlng rets«rvuir, from 
width It U eiMptliHl Into n Hlrenni ut high water 

The (diemlcal englnt*er has come to the resiuo In this 
dltfkulty, and recent tests made by the dty of Houstco, 
Texas, lunc sluiwn conclusive Iv that 11 Is possible to 
doh>drate the sludge cconomlcully and to rccuvor In the 
pns'ess u firtlllior in lorge quantities. The method 
tried at IlnuHton wiih (k>Htgn(*d by Angus Maclachlon of 
New York and operated essentially as follows 

A powerful sterilising agent Is tntroduccfl Into the 
aludjm as It Is piinipcti from the settling tanks. The 
agent used la sulfur dioxide gus produced by burning 
yellow sulfur In n rotary burner The gas la mixed 

with llvo 8U*Hm In a spcMlullv 

designed mixing device and 
the giis-stctiin mixture Is 
passed directly Into the 
sludge tank by incunM of an 
Inlet idiM* In the bottom 
Bacterial life In the sludge 
Is at once destroyed, and In 
addition Ute gus hus an < Icc- 
trolytlc cftVHt which causes 
the particles in suspemdon 
to oongulat& The mass Is 
transformed In n very short 
time from Its Jell> like ctm- 
slstency to a browTilsh gran 
iilnr muHs which can be very 
easily pressed to a water 
<vNiitent of about 75 i»er cent 
It can then he dried by the 
sun or a mechimlcnl dryer 
to a rnolsture content of 10 
tier cent, desirable for ship- 
ping Tlte material la then 
grevnd and Is available for 
tbrUUcer manufacture. 

Another metJiM of dehy- 
dration tried successfully on 
a small scale but nut yet 
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applied commerdally cunetsta of mlxlnit.* eniafl quan- 
tity of sulfuric ucld with the shidjce and thm beatlnf 
It This has the < iTect of breaking down the Jelly like 
conststeacy of the sludge andi eaoslDg the aoUda to float 
The sludge Is then easily sklmined off the top and dried 
In the regular manner 

It is tlie hope uf ttm inventors of such methods that 
the sale of fertiliser which la salvaged will make the 
net cost of the activated sludge process compare favor- 
ably with thut of other methods. If this md Is achieved 
this pmreMK will bu\4 the advantage of a low coat of 
InstailHtiun, of complete purification of the efllueot, of 
a plant which requires a small space and which gen- 
erates no ofTensKe odors in operation, and finally of 
BHlruglng the oacful material front the sewage. 

Tlie largest activated sindge plants now in operation 
in this c«»antry are at Houston, Texas, fniere are two 
plants, a nortli side plant, consisting of four units, each 
with a dally enpadty of 2,500000 gallons, and a south 
side plant, with two unite of the samd capacity Rach 
unit is composed of a main aerating channel 280 feet 
k«g, IRfeot wide and 07S feet deep, ten sedimentation 
tanks 22 feet deep with a surface area of about 183 
square feet each, and a sludge reaerallon channel 280 
feet long, 0 feet wide and 076 feet deep Air la fur- 
nished by pressure blowers at 5.25 pounds per square 
ftiili, each blower having a capacity of 8200 cubic feet 
per minute At the mirth ride plant there are three 
blowers and at llio south side plant two. The air is 
illfrusi*d through filtriM plates and a totol of about 1 44 
cubic feet of air per galloQ of sewage Is used. The 
cost of oticrarlng the north rifle plant, with an average 
flow of 0i2riU,0(X) gaUuna per day, per mlllhin gallons is 
Attendance $4 15, tnlscellanauus 10.85, jsiwer at rate of 
6-lOc per kilowatt hour 1540, or a total of |1040, 
Interest and depredation not Incluiled. At the north 
ride plant a dehydratltm plant la now being ersrted at 
a cost of about $80,000, la connecthm with which the 
new sulfur dl(»xlde iirucess of dehydration will he used 
The cost of this plant was nbimt $225,000 and that of 
the south side plant $115,000, It Is roughly estimated 
by a competent engineer that an Imhoff tank plant of 
the couiblned I'Uimclty of these two plants would cost 
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$lnd9e trttwe r 'firir eii^ seen 
fr$ftd«r $MlB 
km a ifliat l» $nrw mtm 
eoastrdeUan. ivhhsh wia$Mfr 
idwut lie fifty: 

of O tiica a e fa new emrimet- 
tag enfk rayge netfe nt ad 
slndfga pioat, one plant 
which ts k cofoWn at tah ctl 
the Imbetr ta^ and acti- 
vated eludfe awAedi^ end 
another aetlvaM 
piast Ka pienneiV 
plants will have n capad^ 
about three ttmea as gyeat 
aatbeHBwaukaei^Mnt fltUl 
another activated slodge plant wlH taka care of ttw 
peculiar type of eewage from the packtog bouse district 
ih ChicagD, 

It must not be imagiaed, however, that tba aettymtad 
sludge method, or any other, offers a panaesa for tbk 
problem of eswage disposal. For not only do the re* 
qulremenis of different communities vary, but the 
character of the sewage Itself varies. Osnal^ the kind 
and degree of treatment required can be detafnnlaed 
only after careful analjrstii In dtlea on tbe ocean or 
other large bodies of water, aa Ndw York City, mechan 
leal screening la often found sufflclent, and a large 
Investment in a dl^wsal Is uselssa. For this 

purpose several types of self-cleaning or mechanlcaUy 
cleaned werae ns have been developed. One of the most 
succeseful of these j^reens oimrists of a perforated 
(yllndrical Ttruni, mounted on a horlsontal Shaft, with 
the drum partly submerged In tbe raw sewage flow 
The screened sewage, after passing through the pe^ 
foratlons in the drum, flows out a discharge opening at 
one end of the drum The drum is revolved mechanl 
call), carrying tbe screenings beneath the drum to b 
N creeatngs chamber on the other aide, while a head of 
water within the cylinder creates a flushing action 
that makes the screen se1f-cl«Hnfng 
The settling tank, which Is often used as a prelim 
Inary stop for chemical or bacteriological treatment, 
will also often sufiloe as a complete treatment The 
design of the settling tank has been undertaken In a 
Mrienttfic manner and carried very near perfOetten by 
American engtneers. It Is no longer n e ce ss ary to drain 
the settling barin to remove the riudge, fbr the newefit 
forms of settling tank are provided with a means fbr 
contlnaoos sludge removal 
TIte moftt successful type of settling tank Is round 
and comparatively riiallow, the sewage being fed in at 
the renter of the tank Instead of the edge. This pn>- 
ditces on evem, slow flow from tbe center to the cir- 
cumference of the tank, preventing swift currents or 
eddies which might pick up the lighter aludge from the 
Nittom and carry It away with tlte efllnsdt Tbe Inctnn- 
Ing frtream tends to diffuse over the entire area and the 
wiltds settle to the bottoin Four arras revolte slowly 
around the bottom, each 
carrying a set of **idowri* or 
**swe«peni** which riowly 
push the aceomulating 
riudge toward tba center of 
the tank, firdm which point 
it is rithsr flowed away by 
gravity or Is pumped away 
for dlsposat 1!heee settUng 
tanke hgve hem botft to 
aliea from 6 toet to 226 feet 
in dtauMtor, 

It wilt thus be sett that 
tbe Ainertam sanitaiy enhi- 
neor to mdy with a sewage 
dtoiNMl mitom tor viltoie 
or great dty* Big s ervi c es 
are equally ralnablf td per* 
tato tedwmsg arid to grii- 

> eraldbe sMor type* e£ anpk* 
vattts are being ttceeMhUy 
iMtog to warigatoem tln^ 
dsyfes» nine towtorlna' gsla- 
riot beet kmt 
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iit pw t whtrt iicomof 
^ ittMCiuilQgr <a 4aiiip tbw hmff 

ftA# «4^ t^picMij » mdof In « IMrt^ 
ilfMmi «i< boi^ lo twt a mort pr«}ndf<daf 
dOMt OIL t]g» ftwflhr lAA all puti oC tlie car, pardco* 
liA Hnf fnMor; 

nt pimS9riitSe hol^ fla^yiaJ hf Boris von Lontskoir 
iski tMUmUf ah<rWft m B«rtte is tatsaM to absorb any 
il)«oM sMM^ on tbdsa parts arhlcb are not aprins^ 
Mopsotfail 1^ tail hob will flONumto the drive* 
dhari: ^mn tba wbael Ita^ so that the weight of the 
tear amAo lonier aets on tbe lattar» while any shoefcs 
rtnch^ ^ «b^ are absorbed before being able to 
phae oa tb ^ shaft nuummch as the pneumatic hub 
vfoft* Uk all dlrectlona eooentrtctny to the car axia 
tt not enty deals with wrttat ihockii, bat even with 
thjOSa ctrlUnc tbs whsets In a boriaontal or tangential 
Attraction* 

lforMrve]\ K Is claltoed that tba pneomatlc bub at 
the SUM tlms Itisarar a remaricable savtug of energy 
and, secbrdUsIyi a savtag of fuel , that tt will ucctirau* 
late tbe enbriar recdved with every shock, Jn order, nt 
tbs flaBdwlikf rothtlon of tbe wheel, to ylsf^t up ngatn 
to the motor and tbe whole plant 

Hie Compressed air which. In the case of the pnen 
matte bub, serves to Insiirs an efficient spring effect. Is 
prodnoed automatically during the niutlim of the cur, 
atr eotopresaors (cylinders) being armnged mdlully 
between tbe spoke ring and axle bosh. On stopping 
tbe ear these sir cyltnders are disehargcil, the uxle 
tbM lying eccentrically -below the wheel rentere. As 
soon as the wheula begin turning the cylinders fill wtth 
air Hw axle now rests on air cushions throughout 
and Is auiomadcally washed by air Inumnuch ns the 
altscompresswf crunks ore under tensile struln, the 
wheels are automatically adjusted by the weight of tlie 
car, the upper cylinders, not working under pressure 
by tba action of the power plapt udjasted to 


iocUoD As soon as the cylti»rs during the nktutlon 
of the wheel reach their lowmiust poittlon they wtU 
com pr ess the drawn-ln air* All cylinders work with- 
out valves, thus Insuring tbe greatest possible safety 
of operation. 

TM crunks also carry akng the rear wheels hy coin- 
preestttg the atr In all cylinders. In fuct. the i)ou'er 
transmission from the cnglae to the wheels Is purely 
pniminstUt With any roUtlon of wheels, especially In 
tbe case of braking, as well os with any shock or jerk, 
there Is Hkewlso a oompreeslon of ntr In all cylinders, 
thus produdug by mechanical means a ehnlhir condi- 
tion aa In tba case of the obeorptlon of slmckH by laum 
matle tlres.-*>By Dr Al/red QraicnwUz 


Offset PrlnUng on the Parenent 

O FFRBT printing as applied to the pnKluetlon of the 
Scnnmrto Aioeudulk covers was cxplulnud to our 
readers In our November Issue, no they are fuinillRF 
with the general characterUtifs of tlie method We 
lUnstrate a curious application of tbe principle on a 
much larger scale along the Paris boule\ntrda A large 
apparatus Identical with tha ordinary gard^ roller, 




Showing the arrsngomeni of cylinders on the 
pneumatic huh 



Aecnrat# measarM of low air-current speeds are 
made possible by this spparatua 

save Hint the cylinder Ik iff rubber In place of copper, 
Ih the ineiinN when*by tlie new trick U nmoiipIlHhofl 
tin the surface of this roller large dlKpla> utlvoniMe- 
im^U ure printed Il> im^iins of un Ingenious \tettlng 
upimratUK, ns this roller pnigresses over the pintiiientH 
the diwt of tlie latttr Ih <ltiiii{iened and ii perftKt series 
of prlnhKl duplicates of the slory on the roller Is left 
behind It In tlie niso that iittracted mir photogniplierN 
tithutlim the subject of \\nvM» novel notices was the 
motion picture play of the hour, but the tedmlqae Is 
plain h n|fiilU*Hl>le to ahnoNt any toph 
Invest I gntlon reveoU the fact tliat Uits Idea Is not 
entirely new It was shown. In somewhat « rude form, 
la Utese cotumns some taenty years ago. 

Forty>«ight SpMds 

F OBTY-KIOHT diflrewmt spceds^suggesilve of a 
race horse or a Umrlng car— Is the variable caimclty 
t»f a piece of mochlnei*) (pj^lgned and Installed ut the 
latermountHln experiment station of tbe United States 
Bureau of Mines, Salt I.ake Oty, Utah. Tbls unit for 
Injecting chloride-— a gas I’ompouuded with potofdi, 
mkIh, etc.-— together with n rotary kiln, dust chambers, 
and a precipitator, oomiH-ises a mlnlatare plant for the 
expcritnentnl dressing uf ores by an evaporation proceua. 

The chlorido Injerior or that part called tha screw 
feeder, Is capable uf feeding from two and one-half to 
twenty ouncea uf chloridlsing raaieota an hinir Pre- 
clslati dt^nds a posttlve gear action, rather than mere 
throttle control . and 4H iqfeeds are called i^or This 
unusual number Is made poasible by a lurstcni of 
sprocket wheels of different slash. In the absence of 
comnwrelAl aiipamtua of the kind detlred a setentist of 
the Bureau of Hines vislled a store dealing In second 
hand bicycles, llere he obtained a series of bicycle 
sprotAets end nrranged them Into a. set of gearing 
which fives ^ 48 sprwda 


McttMutag Low Air YdodtiM 

of tbe moat (Mlcata recording Instruments need 
kJ In solentllle work has recently been perfected by 
V Q Wfthlen of tbe Illinois Knglneerlng Kxperituent 
tttaticn. In the course of experimental work at the 
Unlverulty of IlUnols laboratories the problem arose 
of lum to measure low air velocities nm^g from 2 to 
7 feet per sectsid under conditions where the total 
Munntllles of air In motion were relatively large, aggre- 
gating between 40,000 and 90,000 cubic feet per hour 
in these Instances the total M^iid for protluclng flow 
wus extremely small It was essential to develop some 
Instrument which would offer no frictloniil resistance 
to nlr flow and abteh aouJd be extremely eensltive, 
accurate and readily iKwtable 
After months of effort Mr Wahkm developed such a 
gage, uhleh Is so sensitive that Instonlunoously it will 
respond to tbe most nilaiite fluuuution In pressure 
This (lcU(ate gage ronsluts of a rigid base set on three 
leveling screus to support two large glum bulbs which 
are Julned together by an Inverted U tulKJ of iiecullar 
shape The right hand leg of this tulw Is ctmstricted, 
uhlic tlie left hand leg Is enlarged nt Hie plane ahers 
the Ilqulda meet. The left hand bulb Is attached rigidly 
to the huHc v^hlle the right-hand bulb movcM vertically 
up and dt>wn >hlHi the currlago to «blch It Is at- 
tiiclied TIh inottim of this <‘urriuge Is regulated by 
pni(ilciill> frlcthmlem guides which ollniinnte all Hide- 
HUii> Tim entire uiovwiuait Is controlled by means of 
a nih nanetf r m rew Prewtures are communicated to 
the tuo bulbs throngb flexible connectors un the top of 
eiii h Inilb Tfie bulbs and the U tube ar«» about half 
filled with nlcuhn] which is colored red with aniUne 
d>e The upiier part of the U tube U filled with clear 
kerosene and Mgrtfln mixture so Hint its specific gravity 
Ih loKK than the densltx of the colortsl ulcohoL 
When In use the gage U ftr«t balanced nt aoro vrttb 
both preKHiin» c*onno<ttons o|ien care being exercised to 
adjust the jioHll'on of the upiHirutas h\ uperattcsi of 
till h\cllng screws so that it U exactly level After 
the gagi» Ik proix rl> hulnn^-Cfl prv-HRure connections are 
inufh and the mo\iihle nirriugtf and the liquid bulb are 
H«» inanipuhitid thiit the menlwMis Is brought to the 
original nfirence line whin a ««*<*ond nilmmieter read 
Ing Ik taken. The rtlfr<r».m*e la?t«cCTi the two mlcroin- 
eli r nmdlngs when inulllpIlcMl h\ the density of alcohol 
g1\CM Hu pressure head In Imhos of water A final 
*ero rending Ih then taken to iberk the Inlilnl xero 
figure A thousnndlh of im Inch nanement of the ml 
cnmit tor w rew moves the luenlsimR 1/16 of an Inch- 
llecniise no nunement of the meuNiirlng liquid occurs, 
no corrctlloDK are DmH3Kar> on uccmiiit of catdllarity, 
riscosity, \arhitii»nH In bore of the lube or condltloim 
of H»e ghiRM surfatv Tlu Menslthlty of the giige de- 
pends <m the riduilon ls»twcsn the ureas of the con 
strIcM tul»e and Hie large ciYWH-HectUm of the Imtba, 
upon the Also(islt\ ch a nirt eristics of the two liquids 
and the sinall density dlffinmilul, as well os uptm tbe 
fuct that the c«»DHtrti tinl jwrHon *>f Hie U-tul>e Is very 
short This gage is uM>d hk a direct reading InatnmMt 
for meiiMurIng und Hiud\lng the \elocll|efl of outflowing 
ulr In fumaco pliieH, \enHlators and similar cundneton. 



An ImprovWd variahle-fipMd InjMior 
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A prlM apaeiitmi of tht or fniii Imt ot G^rloni and the hantor wbo ta« iMt Uiuuirtrt^ ^im 4 o%il J H i M i A Ifcrgt tfc— <arirtttfh Wttglay WWir llia^ i>| # 
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The finlt bet of Cejrloiip IndMItanj tad m mimm 


The Bet Peat in Ceylon 

T HKRB are certnla rreatur»>H fnuu «lit< h the average 
bumnn Inetlnotlvcl^ HhrUUu There tieenui no very 
U(mh 1 reMMtt 'ah> a rat or a niouee alionld be more terri- 
fy Injc (hull a aciulrrel or a olilpiiiunk, Imt the female of 
the human ape^lea 1 h not awaved b> reawm In her Im- 
Irtilae to Heek the hitch level of a chair aeat and make 
loud nolHCH of terror tn ^he preaeni'e of the former ant 
rnnlH and not In that of the latter likewise one of ua 
who lan (h*al iiuait herolcall} with watertiuga and cock- 
roucliM nia\ be reduceil to a Hhudderlna maaa of Inar 
iloulate tteNh at mere sitcht of a spider 
For Ihoae \aho are subject to It at all the terror of 
l*atN 1b iieiimiie nn acute ait any of theae feera. We 
hu^'e e\en gioie to the trouble of ln\(mtlng a tale to th^ 
HTect that the bat will get In our hair and can not then 
Ijc dlauntanRled sine by the hertik prin’etw of BbavlJiK 
Wo cun Imagine that, fince thoroughly 4*iuneah(Hl In a 
lady " hiilr n hat might have to bo shared loose but 
why the universal belief that such a fhte Is his chief 
ntm In life? 

All of which Is hy way of prcllmlRiiry to the state- 
ment that ttie thousands of objects Huspended In the 
tree of tlie BOoom|iHny Ing plmtograpfa are not sotue 
Htrango exotic fnilt They are neither more nor less 
than /me of tlic \ast hordes of frtiU^tlng bats with 
whhh (kylon is Infested They spend the day hanging 
tn this fasUloD, head downward — thereby Justlf>lng at 
least one of the tradltluns connected with Ute tribe 
The darker hours tliey devote to the serious bnalness 
of raiding the fruit rrot«, 

TIteHe bats ha\e made such a nnlsaoce of tltenis^vea 
that the tVyloD ginemment has found it necessary to 
make a \1gorouM effort to reduce them. If not actually 
to exterminate them Hu offlclal bat hunters have been 
npisdnied, who make It tlielr business to cxmilMt the 
J^lng rodents. Ttie quick and easy method of poison 
is hardly available, iH^'nusc the fruit which It would 
lie necessary to iKilson to reach them is intended for 
human ctmmimptlon ho the canuiuign Is mainly one of 
BhmiUng The tmi’s coinimrutlve activity during the 
daylight hours Hlmplltltn* tla IsMiie somewhat 


tgroftomy says More recent reaearch, embodying 
laboratory extractions with weak 8olv«nta» {Kd studlea 
using u variety of plants aa Indicators of the 
cenlratlon of the soil solution In potasslam and the 
iinalvses of their asU, lystmeter expertmanta from 
which the outgo of potassitun baa been measured and 
tield tests, have failed to dhow that basic compounds 
of cHlctum and uingnesiuiii lficrense» by chemical aetkah 
to on^ itrac*tloal extent, tlie avallsblUty of the soli store 
of aatlvo potassium As measufbd by yields, phoe* 
pimtes of iron and aluialanm aeem to be as svsUsbto 
IIS calcium phosphates. It Is very probably true tbst 
llxntkm of phosphntlc fertilisers by colloidal abeorpticn 
Induced by fnm and altiiulnmn oxides is responsible for 
the fnthira of some cnqia to vespood to phoiqidiorat ad* 
dltlmis AtldlUonH of lime on sudi solts undoubtedly 
flocculate Hotiie of tliese colloids, whldi gives the boU 
H lH»ttor idiyslcol cooditino for pliiJit growth 
Addllhios of lime, before or after applications of 
soluble phiMqihatea, hu\e greatly Increased the eflidency 
of the pluMqdintlc fertiliser When inaoluble catctuni 
idiosplmte has lieen applied It seems tfiat appUcadoos 
of lime have rediicc<l the effbettveneas of the j^oephate 
In the ma>iiity of ctiscs- 

The Hcant data of lyslmeter expertinents only, which 
deal witli tlio questhm of sulfate availability or ecu- 
sprvatlon, amn to show that llmluK, with amall 
n mounts of TaO, IkiUi small and large amounts of 
MgO, limestoiie dolomite, and magnesite, In- 

LreiiHeM the MiilithiHt> of uatlve soil sulfste. Heavy 
amdlcAtUms of 4HiO for a few years at least, appar- 
ently reduce this low «f sulfur from the solh 

The Relation of Nutritive Cooatttuenta to the 
Compooition of Oat Phuita 

A S a result of a wiies of intercstliig expeHuciHs 
made to dctennhie the relation of certain untrh 
live oleDHAts to tlie coiuposiUon of the oat plant, and 
published in the itNciirrm of for May, 

1921 Dr J O nickwm of the tTulverslty of Wloconsln 
fluda that the caldum content of both groin and straw 
Is reduced to about 10 per cent of that of the plauta 


tore aodntlon to ooe-unth the qtuuitltT p weai t In ^ 
completo nutiiaiit noluUoft, It 1* gnatly reteet to 
both grain and shraw by a aludlar deOdency hi phoe- 
pborua or in nltrogML 

The total pbo^dioiiia contant of the grain la redneett 
to 40 per «nt, end of the straw to 10 per cent, of 
In the plentg from Qie eontrala by ledncfog the phop- 
phate In the dUtnie oolntloa to ooe-tmtfa of the qnaqr 
tlty preeant in the comptate nntilcnt eolntloik It Ir 
aUghtiy reduced tn both grain and straw bjr a ahhllar 
deAcienc^Un pntasslirtfc anC la Increased by a Hinttae 
reduction of ciJclidb^ dPWiouiin 

Although tb# >niri«tnba In eompoglUon are foove 
pronounced tn the otrgw, yet tn gMerel they era 
liar In both grain and gtraw. 

The phosphonia content of both grain and stniw to 
modifled by seasonal difforcncee, except foe the planto 
grown in the phostdwraodefldent solntlona Tim cal- 
dum content of the grain Is itit>dllled by seasonal dHibr- 
ences even In the calHnni-deflcIwt solnttooa The caK 
dum content of the atraw, however, sbowsuo conelaUnt 
nsqionse to cllmatai 

The V^geteU* Cateipilbr 

F ungi that take po n ac s slnn of the bodies of cater- 
ptHan and worms are among the Interestlag plie* 
nomena tm the borderland between the vegetable and 
animal kingdoms. Out Illustration iSiows two exosttent 
medmens of the sthcallad ^vefstabla caterpUlar” of 
New Zealand. Tlio larger one mcesurea about three 
Inches In kngtb and the shorter one two Incfape* The 
stalks or stems are epproximatdy ten and six Incites, 
respectively r - 

The ori|^ of the*¥|to»table caterpinar, If we are to 
credit local accouata, seems to have some conneetkii 
with the rata tree» a parmdte of somewhat ahtgolar 
characteristlca. The rata seed home through the air 
takes root In the fork of Ita boat tree, gntd^Uy cmdH 
tag the Ufa oat of U bar eiiiiUng oat etfdtettpg fo el em 
and Anally aMoming the dmpe oi a legitliaata tomit 
tree* It is new the rMg trse that the vegetable caters 
milar te foukL Its pr eacne g Is deleted by q slwp 


TIh* purtk^ilar iHH*cloii Inxiihetl In this little war IS 
the one itmuiKinly know-n, not an a Init 
at all, but UB **flylng fox" lliat U ut 
talnH to vory renpectable also Im Indicated 
by the prise H|ieelu)eii of oor Ural picture, 
which the HucccsBful hunter hat been at 
twins to nail neatly to tlie tree for the 
camera M benefit Tlie Actual body and 
ItcHd, of cmime, ora small , the slse lira 
iiuilnly In (be wings. The animal hangn 
from bln forefingers at the upper end of 
these, with Ids body suspended, bead 
down, at a considerable distance benentb 
the limb It 1b the wing Whldi Is then 
\tHlble, and gives the etfect of a large 
fruit of Home aort 

Effeeta of Liming on Soil 

D ISCCSSINO Ih, rMultR of lntntl(K- 
tlons made by himself and many 
others of the ctTocts of liming on the 
nvatlabtUty of nrdi porasedum, phoepbonu, 
and snlfor. Mr J K Plummer In the Tkeas were « 

Journal of the Imcrfoas Soofoty of having taken 


the contruiB by redudttf the caldum In the cnT- tHlI-lIko «dka ettandtng above the snrfoca.of dw aoth 

It Ja said that the <anltaal) catafi^r 
foods vpod the rsta foUacO mi 
malalr di^ fo tlfo foot of foe 
ftMmlfo^Infothaeartlu Rncfoarata 
spefoa hofve (foJwMf vu ita^bniitUhf 
hibai^ gad am oat tt an all «aVo the 
aatar ghsqL tim dm UA of m Nad. 

fomihaatlafo odd ha found 
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SCUENTinC AMJBBICAN 


The Service of the Chemist 

> 

A Devoted to Ingress in the fidd of Spited Chenustry 


CowImM kr U K HOmii Ghmlnl ZniiMw 


yifciir Cojlttlfftfr TllflMlfJ ^ anothm* aumple of the 

Ti SK UJklJOOiiUSliW, to th« ***** mflowict of qaendtlee of 

ftoa Septomtwr Aumben of thiw ouncwi of 

IK# Mnr eantAltoor Indtutty mil ” ^ ruDber conipotail wmeh cHOHvd 
of iwhutrUl to ^ tronbhi, and tlio injured fooda were 

«HD« «rf itn tiraM«n«i noaioda em- 1122?*’ 'Sf?! 

ntamd In Mttdf tel ttbatt t a vo i tod mlcf# Some boNere that tbe pink 

Vf rii t<T«>« ^fh«t^riniii of **** oeeura when aniline come* into 

22l?«i!?»Shnl ^SSSfladTridl «**Vt with hydrocetluloae fem.ed wi.en 


All to« «to*r tohmtor/ tosto nch atr 
otrtoto liltyMcal aftd chemical oooa. 
pCorea to be talonti&Mtp bat ao far a» 
the cooemiier la cpAoened toe ablUty 
of toe naterlala to wttoataikd freight 
haatfltoff AbA toe orttoary luagea to 
wfalcA eotttatoece are pot la of more 
Aiieot tiapoitaacA A aew teat known 
aa the Webb teat baa bem Aeeeiopad, 
wlto whtcb each elda of tbe corrugated 
board mag be toeted aaparetely A dram 
box teteer waa oon at r u c te d with a art 
of eeiantlflceUy placed baflea which 
compel toe loaded box ander teet to 
Anp an fadi aide and cwmar, tone 
drtMtoattof toe aTttoge JrWlAHnt to 
nae. to tote drum laore abpr 

bCxaa of all rerlrtlea with dUtorent loada 
hate been; teeted and reeolta hate en- 
abM apertdeadotta to be baeed on facto 

Optied Blfthod for Ofl AaalTils 

T his jrnlg imue Tit the Cotton ou 
Preu deecHbee an optical nietood 
tor detenntnlng oU In all oil-min me- 
terlalA The method comriate of grind- 
ing la a warm mortar two grama of a 
aannde eonttUnlng a known oil with three 
of Ualewax oil A portka of toe Unotd 
la then remoted bjr drawing It throogh 
a |dag ot cotton In a tube and too 
flractlta Index of the mlxtare la deters 
mined. TbU operation reqatrea about 
eight oir tea minntea. Tbe peroentage of 
olt la ofatatoed by refereace to a table or 
chan prepared from readingi of ralx- 
toree of knoem proportioaa pf toe abltent 
and toe olt to qoeetktt ' 

Tbe aoentoer of toe tei^iM* 
dancaatrated by comparing rdeultiB with 
tboae obtained by tbe eKtraetlon method 
and the difference waa tound to be tint 
one pmt to the aacood dadmal place. 
TbUcapId method eboald make paealble 
the parebnae of rtt-beartag materiala on 
tbe baatji of UMte oil content, whlto bae 
not beaa toe practice to general hereto- 
tore. fiMtaa tbie toe anperintendwit of 
a etoah^ plint can hate freonent 
aaalyaea made of bla tarlona proteeto 
eaa faww how eindaatly bto maditaery 
tobpw atfgg f and can be aldbd to eatab- 
tUhi^a pertata control oret fd^ttona. 

fipfcPotttM 

t T to not ntoteoal to hata h tea cb ed co^ 
1 tmm. aaantoa a ptak cb torini altort at 

m'miL. A tAart tfam ngv « 


fnral U prceent, and thU ctonpouml Ik 
U kaly to be tound to small amounts 
wherever atnrch Is oied, as In finishing 
dry goods. 

Vartona methods for removing the 
color hate been proposed, all bring 
aimed at bringing about a change with 
out actual refiniahtog. This the 

use of gases in a way to form minute 
quantltlee of fixed alkali In the goods 
Unfortunately It Is dtllWult to nmvlnce 
toe public that the coloration under dis- 
cunrion la not Injurious to the goods and 
wilf disappear with toe first washing 

Lit h oyom 

I N the August auntber of Chemical 
Ago toere Is printed a short article 
on Utoopdne which serves to remind ns 
how Important this pigment has beccune 
More than 85,000 tons of barytes were 
used tor toe manufacture of llthopotic 
In 1018 as contrasted wlto less thnn 
45X100 tons in 1015 The process of 
manufacture consists to bringing to- 
gether barium sulfide In solution with 
purified atoc vnltote, heating and mining 
wlto tbe result that an Inaoluble pivclpi 
tate Is tormed consisting of 68 to W per 
cent barium aolfate and 80 to 82 per cent 
of stoc sulfide This precipitate is dried 
then lieated red hot and quenched. This 
Is tbe delicate part of the process, chang 
tog the OQOStttntloii of the powder and 
making it oiiaque and white. Finally it 
is ground to water and floated Daring 
beating some of the stoc sulfide Is 
diang^ to oxide wi that l to 10 per cent 
vf toe final product Is sine oxhle 
litbopone is whiter than white lend 
and equal to the best grade «»f slm 
oxide It Is not affected by sulfur or 
hydrogen sulfide, Is not poisonous and 
does not blacken by combining wlUi lead 
contained in pigments or driers. 

Beat MolaaBCS 

H W DAHiaEUiU la dlDrawiintr (he 
« chemical problems of the heet 
augar Industry to Chomdoal and Sictai- 
teivtoal Engineering points to tho potod 
bUitles to tot by-pnMtocte from the 
niolaetes which are not suited for 
human tood. Ibt ash to mobisacs con- 
teios nearly fiO per cent of potash at 
KX> which may be recovered by evnp. 
orating tlia waste matter from the Stef- 
tons prooesa, where the sogar Is recov- 
ered as saocharatei and bnnilag tbe 
tokk Honor, leaving tot ash, which may 
bt uaed at a fiertiUser or worktd up into 
potatstoto carIxMta Tht Tegstable car- 
bon to useful as a dtcolorlaer This slm- 
pte pff o te fi s tofcfffiw account of tot nitro- 
gen. prtrtnt to tot watte water, which 
thohld yMd mttoylatnliici, cyanide and 
rthkateda. Attracted by tot demand for 
dlntetoyhantoe as a vulcanising accoier- 
tSsANh tela pngrest to detrtmtoe 
toa beat ways Id aeeure hlgli yieidt sad 
|mra ^ ^ 


The author cioisiders the following 
M potriblt molasMM hy-prtMlucts sugar, 
potassium carbonate and sulfate, sodium 
carbonate, ctirfiita, mofbytamlnps, su^um 
cyanide, aiiinuinium sulfate, metbyrako- 
sol and vegetable far 

Fixed Nitrofen 

A mong the methods of fixing at- 
mospheric nltrogoi Is the one which 
depends on the converrion of alumina 
tote aluminum nitride and a patent has 
been issued to Mark Shneld im an im- 
proved technique The calculated quim 
Hly of carism and finely grtmnd alumina 
Is made Into brigueites which are then 
mixed with larger pieces of coke. This 
mixture Is ted conttommsly through an 
electric furnace equipped with stallon 
ary electrodee. Vroducer gas, proridIng 
the nitrogen, Is admitted through inlets. 
The larger i^eces of coke carry most of 
toe current serving to produce the tern 
pentiure for the ronettnn tmd ot the 
same time prevent tlm fusion together 
of the briquettes wlilch hre later set>* 
arated frfsn the coke hj screening Ihe 
coke is used rei>eatcd1\ until worn to a 
rise too small to fudlltate separation 
frtim the briquettes. 

A Shell Game 

P OULTRY reqiilivH ihurcoul In varl 
fins sited pieces as n iiart of ttie 
raUoti, und it bus Ihhd customary to 
use willow charcoal for the purpow* 
Many tons of this ciHiimodlty ure scut 
into southern rallfomla yearly when* 
the disposition of aatout Kltrils has lieen 
a problem It has remained for the 
chemical engineer lo cemvert too shellK 
Into the charcoal ter which there Is the 
demand The monutecturing plant U 
simple, conristlng of n 10-lnch by 10-lnch 
rotary kiln into which the ground sliells 
art fed through flame Into n hot xooe 
where the dust Is burned away Tlie 
ktln Is fitted with iMtffles and lifters to 
secore pro|wr mixing, which In ossenthil 
to uniform charring Tiir la distilled off 
and the charcoal quenched as It leaves 
the kiln. Is screened Into four six and 
ten mesh slues before sacking It Is of 
excellent quality ter poultry, nuire gas 
aheoibent Uian willow chansml, and 
dust-free. One ton Is prodncetl ter each 
three tons of shells. Creosote oil and 
pitch enn be made from the tar rccov 
ered from the flue gases The \cDtiire 
Is very profitable 

KxperimpotH are now under way with 
fruit pita sbavlngm etc, and It may ho 
that the process will offer a simple Roln 
tloo to tbe case of otlior wastes. 

Iron TonnlBK 

T HB Journal of the American Tieather 
Chcmlsfri Association abstracts on 
article by G Grosser on too chemical 
control of InA tanning, 

**The Diie of Iron salts tor tanning has 
increased to such on extent that manu- 
tocturen have begun to prepare iron 
tennlDg extracts on a commercial scale. 
Tbe leatoer cftemlst Is now called upon 
to srtabUito mrttiods for cootroniog the 
trsa liqoon os well os ter analystog the 
sxtmete and leatoer. It la important to 
regoUtte toe coaceatratka of bt»to ter- 
rotui sad frtTle iron tor the liquors dur- 
lag tanalng. Iren t anna ge s may be 
many drtected by molstaatog a cutting 
wlta aaritttloa of acetic arid and tanatb.^ 
whlrii ehateSM toa color from a brovnh ^ 


iMh red to n hlulah black The lenlber 
muy ho nuHlyxcd by methinls coiuntonly 
^ used for chniinc leather, tbe inipr*rtant 
driCmiluatlnns lietng water, ash, terric 
uxide, cub liim oxide total arid, sulfuric 
ucIU, hit and hide Hiihstanco ferric 
oxide (finunt of Rn\<>n leuthc^rs exam- 
ined xuried from 0 to T7 parts per hun- 
dred of hide substance *' 

^ Unbnmable Balloon Gaa 

T HH work un(U-r direction of the tT fl. 

Bureau of Mines oa lieltuin produc- 
tloQ has attracted miuh attentkA ha- 
cuUHC we must have unhiirnnble gaa ter 
dlriglbliMt if bellorm uavlgatfoa is to 
have a satisfactory degree of safety 
But helium at best U ex|ienslve and may 
not be available In sufnrient quantity oo 
that a gas mixture Is derinihle It has 
now lieen found that 18 to 20 per cent 
of hydrogen may bo mixed with hellam 
and still pnnlnce a mixture which will 
not bum with a persistent ilaiue when 
flowing fnmi an opening under cundl 
ttoas similar to those present In balloons. 
When the iiertvmtage of hjdrogen passes 
14 the KQB mixture can be Ignltetl under 
favor ihle cfmdltions, huL combustion is 
not MUpiH>rteil 

Preserving Rline Timbers 

G UI-iAT qii)intltli*H of mine ilnilierH are 
lielng phiciHl In Amoricati mines 
ulthout pn‘servall\c treatment, noiwUh- 
stnndlng the fiirt that 10 years Ik iilHiut 
the avonige length of life of nmh wood 
In isr\lo« In <*ne experiment 80 per 
cent of ihe triMilwl timbers wen* «l!l 
sound aftir su< h length of Her\icc and 
none neeiletl repliicement V note frmn 
Ihe Forest UnMliiiu laibomtory says 
“At leuHt three prestTvatlves have 
lieen found Kultnhlc for mine work. 
These nre coal tar i reosote, xlnc chloride 
and Hodiuiii Muoridt Creosote Is the 
most effective to prevrtittog decoy Ttm- 
tiers tliorougtily Impregnated with It are 
likely to resist decoy until they are 
cruMlied or worn nut OifHnAtmnX objetv 
Uon Is mn<ie to the possible fire basjird 
of creoHOtod wood, tail long expc^rlence 
Indicates that tbe additional Are risk Is 
very small. Zinc chloride and sodium 
flnondo ure odorless, and If anything 
they t4atd to reduce the InflonmiablUty 
of wfiod. They are cheaper than eiwo- 
aote, and HltJiough they do not give sneb 
peniiimeDt protection they greatly In- 
crease the life of timbers. Ooal-tar creo- 
sote may be applied by the brush, dtp- 
ping, open-tank or pressure methods. 
Zinc chloride anti sodium fluoride may 
l»e injected by the steeptog, open tank, or 
in^Msure mefteMlfc. Tbe cost and effec- 
tivenesM of the methods of treatment to 
crease In the order given. The saving 
ixwsihle with any of them la so great 
tliat It win i«y every mtoe to adopt toa 
use of some preservative on permanently 
hicated timbers.** 

Artlidal Stona 

A BRinsn patent ter a new arilflclal 
iftane stieriflCM nearly equal parte 
of porcelain or faience refuse, powdered 
pipe clay and crushed glaos os sniuhle 
materials. These are mixed with water 
and plsced in a mold, the bottom of 
which is covered with toe glsss. Pres- 
snre Is appUed and the mixture then 
boated to 000 or 1200 d e gre es . Tbe re- 
nit le on artlfldal stone, nmrblt-Hke 
and wlto a gloseir anrfoca Varlofis 
Ateors are easily posslhic 
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The Street-Ckaning 
Buggy 

M ost of ub uuvo 
saen th« wiroot 
cleantfr trtivellnK baok 
«ad forth thniDKli the 
■treat «lUi hfH kmte 
hundlMl bmnh imO hU 
fthoval, imU hl« Uttle 
wheeliHl onrt Info whirh 
hH aborebi hla accumnla- 
thA of filth or tiarliiipa 
he will h«vo hwA ptJHh- 
fnK tiefoiv him a ncraper 
with broHjl flAt blnde 
nnd ffnnrfl nt tlie back, 
taking tho pinca of 
bniorii and shoWt This 
la an Improvement over 
the alinpler Bch^niet bat 

It atiu With th* flap glda dowi 

aarjr for the wWte-wlng .. i 

to dlB|M>M of ttw loaded atreei-elat 

0co(^ by emptylniy It 

Into a cart of aume aort. and thia In turn makea it cer- 
tain that be will loae a lot of time In liandllna the cart 
Han b^anclM^t haa Juat InatiilM a “atruet-oleonlng 
bano *' At Ural alnncv thla device might aeem to be 
a atei» backwardi airn'o If reiuma to the old broom. 
wlU^ ohvloaaly cun not Itaelf make final dlapoaltloo 
of the material it Hweetia. Hut the trick 
la not In the broom at all , it la In the 
cooatrttctlon of ilie curL Aa la no often 
the caae, thla ta merely a metul barrel 
■lung between wheela but It baa a wide, 
flat Up which awinga with flm long handle, 
while the barrel Itaelf remalna fixed on 
the axUs, The eweeper wheela thla con- 
traption to the proper point nnd then 
thrown It over Ita own bead Into the pori- 
tlon ahown In our firat view lie awcepa 
directly Into U, via the flat Up. nnd when 
lie ia ready to move lie thrown the Up and 
the handle back nw^ tite barret Thla 
dladiargea the reauUa of tlie aweeidng 
Into the barrel, and reatorwi tlie whole 
apimrataa to the appeurnnee and tlie 
fo^lon of nn ordinary iwo-wlieeled iMirt, 
wbldi be (hen tnindlea to the next imlnt 
of attack SwceplnK nnd almYcUng nre 
thUM rediK*ed to a alngle operntlon, and 
much time aaved The device can of 
courae, be ueed only on aapbalt or com- 
parubly ■mooth pnvenivnta, but thla does 
not Bcriuualy restrict Ita applIcuUiA In 
our largeat clt|ea. 

1110 On0>ncc0 Uyfaig'Room Suite 

D OHBTLKHS it I. tlM mall modem 
apartment wblrii la reapimalble for 
the vogue of the cuniblnatloo phonograph, ^ 1^ 

Mtep-tadder and bathtub, or Ita find coonin 
that con Im converted from un omniiiental 
lainp-atand Into n hlgtichalr fbr the baby, and from that 
Into a dothee drier. Iiy u twlat of the wrlat But rldlc- 
nkma us Mime of the conihlnatluiui actually oflrered are, 
there la reuHy a germ of utility In them, for if we 
have room In the apartmenbctle fur only a alogle piece 
of furniture. It realty U rather eantaiUttl that this piece 
be made to nerve 



Ltfti With th* Onp akla down. In poalUoa |o taka tlw Mrc«pinaa> INkMr TtWiwd ovar tka oUmm- wap to W i aQaad-|pa aaw potat 

The etreet-cleanlng baggy that vedscee aweeplM sad riNvettng ta * idagle epentlcNi*^ 

la In turn makea It ceiv that what he meane ia that the up per half nriiMa about atudylng thla curiooa i 

1110 In handling the cart and reveala a half length bookcaae, wp have oar denbta upon the rabject whlcl 

iilled a “atraet-oleanlng that there la room In the bottom of the opperatna for the Fraicb Society of I 

e^vlce might aeem to be Uie mattreaa and for rowa of booka In addldea, evm atatea that while it la 

ima to the old broom. If the mlatreaa of the houae were to find It entirely the glaaa which la atta 

make final dlapoaitloQ convenient to tatn It about from the floor up. And vebip, at the aame tlmc^ 



A bed or a aUeboard at pleaaute from the aide ahown, and n book-eaao 
by turning ft aimnd 


even mo. It HccniM fairly cleor that there will be no 
aGcommodatlona licre for Webeter'a ITnabrldged, or any 
volume approaching it In depth Still, there mukt bo 
aome drawhackn about living In a one-room apartment, 
and dfiubtlcea aome compcnaatUig advantagea. Thla 
bedatead-pliia aaivly makea the moat of the latter 


MraA datorfatatloft 
a abdittiffnina 

tiO^ Iflaca tn 

wtnmra ladM jto uMUQr 

oapea, ntrmiflfr an it BMy 
beam, to the nfowtli of 
u^nMapatt Uw 
No lam than ap^ 
of 4mm lowly plant 
ftum whhflinofi^od 
fft aljpi and a fohgna 
mutuaUy latmflepand' 
ant, have been IdMtlflad 
aa making tbetr haUtot 
upon the ghum ot dtwrch 
wtndown and ttny aaato 
to thrive upon aort 
of artlfliflal roch to afKh 
. ^ an axtant aa actaaUy to 

toWwored^feMwpriot lujura the fUag, 4t 

iglo operation*^ French wonum, Mna, & 

ifollor, who haa been 
atudying thla curious pbenonwoon, haa made a report 
upon the subject, which la pubHkbed ia the record of 
the Fraicb Society of Biology, tor April 16, ISfitl* She 
atatea that while It la uaoai^ the exterior aurtoce of 
the glaea which la attacked, the Uchena aomatlmea dso 
velop, at the same tlmc^ upon the fntmior aurtoce. Her 
oheervaUona have led her to cooclu^ that 
the roughening or '^eating" of toe aurtoce 
of the panes of glaM la dlrertty doe to 
toe carbon dioxide aet free by the llebeoa. 

Sand-Bhutiiiv Saudi rferta 

«- ^ mechanical todlltloa otfere d 

the ttadern technical world wbtto 
Ima noi been taken advantage of to the 
apparent full extent of Ita poealblUtlaa ta 
toe aand-blnat It onidit to be aulQdetttly 
evident that much time could be aared to 
many grinding f^ieratlona, and even aome- 
times In Uglit taachlntog. If oqulpncnt 
were to be bad tor the aultable oand- 
blaatlng of ntiuiU parts aa a preltmintvy 
to there opreatlonit It reema aa though 
in nearly every Industry the rend-blaat 
might find a wider range of ure If ap* 
puratua wtsre available wblto should at 
once be practical and efitetent and aiuall 
fSKtugb to handle ecooumlcally tbe^umer^ 
one ftmall parts that are being cenUnuaUy 
ground, macfalned, heatrtreated, galvanised 
or Qtherwire worked. 

U haa in the lauit been caly too true 
that aandd)la|ittng machinery was tor too 
moat part too expensive In first coat, too 
bulky and too costly In operation to do 
such work. ^An eftort to meet tola need 
to now belBg made, however, by a Hagers- 
town, Md., manufacturer, who baa put out 
the amall and compact unit llluatrated 
herewith The device conalata of a riieet-metat daa^ ^ 
tight cabinet on a atroctural frame, the bottom being 
bopper-ahaped to receive the abrasive, and equipped 
with a fred-fbx to whtrii ia attached a hose that coto 
veys toe sand to toe noaalo. The barrri drum mounted 
within this cabinet Is 24 Inches in dlamrter by 16 

Ipritea tong, of pei> 


•everal ends. 

We Illustrate a 
rather Ingeplous 
member of this 
oonddnatlou family 
from France. As It 
■tanda It to nut dif- 
ficult to realise that 
the font uf this 
rather etogant bed- 
stead cun l>e cup- 
alsed Into the liead 
to give us u highly 
ornamental side 
board. And we 
ha\c then the pbo- 
tugreiibcFB word 
tor 11 that If we 
turn It about nnd 
pat Its face to the 
wall It win show 
US. not a back bgt 
another fare wMi 
shall be nothing 
lem than a book 
oaaei We sugwet 



torotod abeet-metoh 
The abaft on wbleb 
It runa is gaared la 
rednctloii by worm 
to tbd main drivtog 
shaft, which in 
toni ii etmlpitod 
with tlt^ end lodre 
pPileyt mad belt 
utomaetfdiia. TImi |p> 
teriiv of tbahorM 
is fitted with baklM 
vtolchtum the load 
dsltretittoalow^, 
bringing oU piwwt 
^ ondf all futoa under 


^ tdart netton. 
ifm apitot khreafve 
flreiia toreughvtito 
^ U toU riai fcato of tto 

hoiMtoitid'afeMid 
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Motor-Driven Commercial Vehicle 


Ododurtod br MAJOB VtCTOa MQX. M S. A K. 


fJlif cievQfdrf <p iht iMrests of pres€nt 4fiul prospective owners of motor trucks and delivery wagons The eduor will endeavor to answer any 

qaestspn. reUumg to mechanical features^ operation and amnegement of commercial motor vehicles 


A 75»0«aa» tto k a 
Track tut Ttoaiportiiic HA 

rrtBH 4fwMblUtr ed lAitpptnv la tmlk 
I wk ^Umtaatiat ttimamoi wnall coa- 
tHlam baaloar Inmb ncogalaed. How- 
(nwr. inuMpdraat lak ta a 
uak ifWiUI bardlT amoi tsagiWa to 
tboflo a at wbo codakkr a plat twttto 
of tbtv aanmoditr t Uurf* qnaatttr 
N^TvrthclfOi^ op lak maaafactardr of 
Hotiokca to wdai a larai taak-troek of 
thto ciM;iaclt 3 ^ to mspsUr NOV York aowa* 
pupa*' 

In a itoodm aaw litopor tmlMlBa lak 
U ntoarf to a tank near tba root nito 
rank la eooaaeted with tba paoaaea by 
mettna of pipe line' The Ink manntoc- 
turar** tnuk deltoeni ink to bulk, at* 
taditog a boat to the filler pipe ootolde 
of the bulUUag. Tbrofiah thto pipe toe 
Ink ia raplfily Donped up to the atorage 
tank 

When toe aalea cnglaeera of the mo- 
tor truck compeay firvt conaldered trana- 
iMtrttoa tok to bulk, they wm toreefi to 
And mme npthod of preiveBttoy toe tok*B 
conaealtoa to cold weather. TUa dtfll- 
(ulty waa aattatoctoHly overcome fay 
pANring the exhauat pipe of the eagtoe 
through the tank 

S«M9 Body tat Motor Tmeko Hm 
M uijr AdTOBtogw 

I N tot buildtof of hlghwaya aad toe 
tmnaportattrm of building materlala. 
a Moop body fpr motor eara to foctUtate 
work and leaaen the pay roll waa recent* 
ly Invenfed. 

The device to a atmple alMeel aelf- 
dmnptog body apedolly dealgned fbr 
Mniall motor trocka and can be attached 
to the chaaaU or detached to a tow mto- 
tito« by meant of four bolta. The acoop 
is so coaatmeted that It can be need as 
a single or doable unit, aa abown to the 
accompanying lUnatratlooa. The body la 
self- or grmvlty*duinptog ta operatlcii 
It Is portlcalarly adopted for hand 
hMdtog and dumps ttaeU when a latch 
for thla purpose Is tripped, rights itself 
by imana of ipringa after It baa depoa- 
ttod lu load sad then locfca automat- 
l( ally Tbs dumping aad righting la ac- 
cutnpliabed without toe aeoeMlty of the 
driver tearing bis seat Tbs acoop to 
built low to meet all requiremcDta of 
the ovnritobd bceniM 
Ry ream ol! a eteep angle of dump 
tail eiuL the dtoofaarge to dean and abow- 
eitog out toe dregs to never nsesMarr 
The final abhek of toe dump, which 


clears the body, la aulfit^lcntly cuahtoned 
by the spring to the check c^tn to pre- 
vent damage to dmaida or body The 
body Itself to made of Mi Inch steel ptoto 
tbroughont. with mmoth rolled and 
welded steel rrinforctog flanges around 
toe top. The bottom to also heavily re- 
totorced by angles. Tlie whole device to 
built for long durability 

Vkrama a Potmtial Truck 
Market 

A QRIOULTURB la the most Inipor- 
tunt activity that human endeavor 
has, but It receives tbe least attentimi, 
so tor as tranaportatlon goes. When 
coodltUina become normal again and tbe 
fanner la not handicapped as he la at 
preaent by haring to sell his produce at 
low cost and pay high prices for the 
commodltlca he needa, there wilt be an 
enonooua market created for motor 
trucks to tbe agricultural todoatry, just 
aa there to now In manufacturing to- 
duMtriea. 

Oenam figures show that the total 
number of tomta to the United States 



Thla truck carries famlture between Bostoa and Philadelphia, New Tmrfc and 

Washington 


Slime that if every 140 acres of farm 
land will support a motor truck, the 
ISMttUble number of motor trucks that 
may be sold la 0,A61,002 To be oonaer* 
vative, suidXMie that cmly one-tldrd of 
thla numb^ would he motor truck proa- 
peolH, we thus find a potential market 
for S^IUO.flOO motor trucks t:v>misiring 



Several nevd feature' aride from tbe multiple-uait dump body, dtottogutob 
thto new dump track 


to 6361,502, of an average rise of 140 
acres. It baa been stated that any farm 
of 80 or more acres cun use a motor 
truck profitably Adding a factor of 
safety of 75 per centum to this esti- 
mate, It to concluded that a farm of 140 
acres can ecunoralcally support a motor 
truck It Is, therefore, reasonable to as- 





tiauu» at V«0Mt «Md ta 

c • 


this number with tbe number already In 
use. we find that only 8.2 per centum of 
the potcniUl market han hevn mdd on 
the actual use of the motor truck 
The fact that motor truck hauls dur- 
ing R certain perhHl from toniiH to ship- 
ping points averaged 11.3 miles, while 
horse and wagon hauls averaged 9 miles, 
and that the motor truck made 3 4 round 
trips over tlw hmger route, while huraea 
rimdo 1.2 round trips over the shorter, 
Is erideoce enough I hut the iiiotm* truck 
Is needed on the farm In the bargain, 
truck hauling of wheat costs 15 cents 
per ton-hilto, agiitoHi 86 nmts by lH>raea, 
alib oven more favorable figures fur 
evuton. 

Truck Cirriw Complete Famiah* 
ingi for SiX'Room Houoe 

A n orgoBimtlhn af furniture packers 
and movers of Ihatton recently 
placed to service a motor truck that to 
tmqnearioDably one of the finest vehicles 
devotfd to fumltun hauling to America 
This ds toss moving von consists of a 
spcMfloI enclosed body mounted on a 3- 
S^too Whits cboSBlt. Tbs truck to used 
almost axctofdvsiy for long hauls be- 
tweea Boston and Phitodelplila, New 


York, Washington, BalUmore and other 
points. It la flttofl with steeping quar- 
ters for three men Thto enables one 
man to drive while others sleep and 
keeps the truck on the road day and 
niglit 

The body la roOHtructed without the 
Interior padding c«Humoii to furniture 
trucks. licmovuhlH hoards divide the 
slorugit fqmce into compartments, wltli 
proriHloDs for t>lng the loud thmugli 
opertures in the bottom of the body 
The driver s compiirtincnt, nhich In 
eludes the berths* ia eo(ln»1y entUiSisI 
und the entire cur fitted with electri* 
lights. The complete furniahinga of u 
six room liouse tun l>e hmded Into the 
van 1000 cubic fwt of cargo ^>ace being 
B\ulluhle 

MovIiik Sixty TkooMod Bosheb 
of Peaches to Market 

I N handling highly iwriHliahle fruit 
crnitfi, notably petithes, motor truckH 
ore being used to groat advuntag' Fruit 
gnmt^ra ron8tantl> are adding to their 
Inuk Miulpment Ah an Instance, one 
Georgia grower has purLliuaed 8T trucks 
to the hist tno years. 

At Tlie Inrgeat nursery und pencil 
onliurd **plant” to tbe United Staten. 
Iterlin, Md , two trucks carry the entire 
crop of 2600 acres of peach trees — o emp 
that thla >ear amounted to 00300 bushels 
— from the orchurda to the packing 
house, where it is loaded Into refriger 
ator cars. 

IMckera In the orchards pick tlie 
peaches Into % hushel baakets and the 
two motor trucks carry the baskets to 
Ihe pat king houae Ordinarily the trucks 
each carry 150 to 1TB baskets, and Ihev 
make 12 to 15 trips a day each On one 
particularly busv d»} tmu of tlie trucks 
made 13 round tripe, carrying 184 
boskets on each trl|>— and made tau 
runs to an orchard fimr miles away to 
carry empki>cH. On another fKtwsltm 
one of the tnicks carried a force of 
employees to u sulmldlary t»rrhard at 
Kasttm, Hldefl tn pltklng and imcking 
f 10,000 worth of iteachps, and carried Its 
crew the T5 miles hack ucroma the Rest 
em Shore peninsula to Herlln— all to rix 
days. 

The iieach season co\*era only a few 
weeks of each year But throughout the 
year there is work at the Berlin plant 
for the two trucks. In winter they 
carry sblpmenis of nursery stock to the 
railTMid. Beoldes tlwy haul fertiliser 
end other farm supplies and engage in 
tbe many and varied Jobs of tranaporta 
tlon that continually present themselves 


132 















s riT» 


Inventioiis New and iateif«ilL»pb 

Department Devoted to Pioneer Work in the Various Arts and to Patmt Nedo ^ 
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London’s phonOKrsnlile hustlor for nso 
on crowded snowsy idstforas 


^Step Lirdj, Pltaser 

T his and (ither <^eH miw asramlt tho 
ears nf Ihoite ului endeavor to clop 
the wheolH of Ijondon's undenrrfhmd 
tmttte by llnfferlnp on the eHciilatonr* 
T1ie> un* Nlioiited by a stcol lunped Riant 
with a ilinmt of brass, and there 1 m no 
doubt of their effhtcy The apparatus 
prtMliuinR them Is known uh the nuto- 
iimth Mtentorplame, and the L n<ler- 
pruund Utilluav CTompanles of London 
have JuNt adufited them to ininliiilse Ue- 
loy and coDRcstUia at Uic escalators 
dnrlnR the linHieHt houra of ttie day 
TJie nuiiie In uppnipiiafe, for surely 
8tentt»r, the Greek herald pud, uniild 
have h^ proud of Ids mechanical suc- 
cessor 

The divlre In u modlflcutUm of the 
orlRlnul xurnrort^hfine — an Hitpurutun de- 
vised to reinforce and sirenKtben Um 
tone ii^lvHi oiu hv an ordlnory Rramo- 
phono record no that it cun be cleorly 
beard over the wikile of an ordinary 
Mlruoro, ilnenm etc The device nets 
by employlnR a ntronR blout of air, pro- 
duced by a siietlal bluucr. to produce 
and cHrr> the tone kor onltnary use 
the srenton>hone nia> lie eoneenled In a 
cabinet of Rruceful design yet by a sim- 
ple and InHtuntantMiUH valve adjustment 
the volume of nound niny 1>e cut off eo 
tirely or widely unH^lated An has been 
said above, any orelnary gntmuphone 
record may bo used, and so a full sclcc- 
tloix of bond and dumber music may 



An electric esp for Um dnft-wnry 


be fcndered In n larpe liall or out of 
(ksirs wltlmut tlm expense of hiring P 
bond or orchestra 
Tim hiiriHwed donee promoter will 
tlie new ftoventlon u Rreat btmn A belL 
room witliout a good bond Is hopelesSt 
and a poor toind Is as bud nn none at 
all. Hut good bands, ulus, ore expen- 
sive, ond not always attalmible Thin 
In wlmre the ntmtorphone nletis In It 
eon All any slied hall or room, and the 
vulnme of sound can be modu]Hte<l to 
AU tho exact stse of the room In which 
it is playing Further uses aro In the 
cinoipii . the sound of horses' hoofs, for 
lostoni's, may bo exactly retiroducedr 
and the sound made to die away In 
distance os the Imrses in the plctare 
receda For election addresses to open- 
air audiences the s(entor]>hone has no 
rival A record once nmde, and the 
orator may address Ida electors In a 
hundred towns slniultiuioously and not 
one word will lie IndlHlImt A form of 
tlie device suitable to outdoor use U seen 
In the IlhiMlratlon I>alnt> ctmceuled tn- 
Mtruiiientrt In rnlilm t and other di^ilgns 
nro Bvtilliihle fur IndiMtr uhh 
T he latest uppllcatlon, that to which 
we referred earljir, boa been Meciired by 
file atldltlun of automutlf equipment 
which reptmiH the chosen plimses IndsA- 
Dltely An uiitoiiintic tlnu? stop renders 
ft onnetH^ir) to Rfve the itiKirument 
any nitcnthm whatouever diirinR tlm 
Imura of fifienitioii Uniler< 

ground unthnrities stale that since Sts 
use thert* have been unprocodented order 
and rapidity among the huge crowds 
which tend to choke the escalators dur- 
ing busy boiire. The result Is that the 
platforms disgorge their paasengers In 
much less tlnm than formerly It Is, St 



A bench fhmsce with many uses 


all events, n strange experience to wtt^ 
nesM tlie violent start of the Idling psp- 
senger wlien a giant voicn proceeObi^r 
apparently from numbers, adjures him 
.**Oet a luovd os !** Perhaps we mgy 
look for an early adoption of the detbss 
In thiK country, and an ussumptlim bg 
the bruMi-throated mouster of the ssh- 
way guard's burden of Imploring us fp 
"Step right up to the middle of the csgiF 

For Him Wlie Fean a Draf| 

T his InventloD Is of Vghie to one iHIp 
wishes to protect bis head— porUCtb 
burly if scanty of hair It is an elec^ 
cal cap. shaped Uke a Tartdsh fc% ailra 
Is really of dmlderable Toltie to sUs 
who wishes to sleep in on airy roota'o^ 
even on the porch la winter The tm 
dency of maty people to draw th^ 
heads under the riothes after tb«y host 
failea aatoOp my be overcome by 
lag this novel beadiiisce.-^p Wimikp 
TTtfMk 


Thg tiudlh Sho* Dtm 

W B win natnralbr aU adma Oiht the 
riioe baring a rime trss-te U arlMn 
not on the foot Is the best*hKdd}ig' sbps* 
These holiuw metal shoe truss art a4* 
Justable and have an entirely new fen* 
tore that makes them differsnt from 
tbs others. On the right and left sides 
small metal buttons trill be nottosd. 
Tbeas ore for the beneAt of those w^ 
may have troubls with their Aoea ba< 
Ing too tight In partlcolar ida^ eomb 
ing corns to form. Anyirhere a sbos 
pirndies these metal buttons con bt se- 
cured. nwy are said to suooeed In 
stretching tto leader over this point 
and making the shoe more eomfortabloh 

The Alt>AnMnd Bandi FnnMc* 

direct from the gas 
mains this gss fumaes Is deslg^ 
so that no blower ts Interpowd, and be- 
sidea heating soldering ooppers it may 





To cat rails aa they He an the ties 

be used for various other things. In 
the top of the combustion chamber a 
hole receives a twenty-pound metttng pot 
for molting loads, babliH* or other bear^ 
ing metnlo. Swinging doors on either 
side of the combustion chamber iSdU 
Uile the placing of long rods for beating 
any part of their entirs length, A Ud 
at the front of the oombtuiHon chamber 
almost completely covers the opening 
and fbr buerttog the soldertng coppers 
a sUt Is proTtttod at the topi, The cop- 
pers are supported on a ledge In the 
rear of the chamber while bring basted, 
and thus they aro held clear of the bot- 
tom of the furnace and tbs tinned por- 
tion la out of the direct Astne blast 

Sltarpoiiag FOw by Electraljrei 

B &1TI0H patent 1A1.611 ot ]»UK 
which has Just come to our att«h 
tlon, reveals a method of sharpening 
Ales, nuvs and the like by plariag them 
in an electrolyte and applying a hlgh- 
tenston current rapaMt of gtvUig a apgflr 
of length equal to the avenga Mngrii of 
the Ales. ’Die trmtunnt uats for a 
number of minutes corresponding tq this 
length in incbeo. An Induetlun doll nuiy 
be used. A good rieOtrolyte for thn 
purpoee Is made with AA.|S^ VfatSK* 3 
of nitric acid and 3 dl sulfta)rf& IQm 
water and Ales go Ihto the vhl ftra^^ip 
acids bring added after ths UA 

been swltcbed on. tteMe ^ tei^ript 
^ It may be desirabts tO irarit HA im . 
wifwbrugh them, ktrt thmu an 
and dry fhm wrib 

UtUiriMt <04 itek 
I •tetwMPk V Ok a CBMm* 

itek4 Ztumt, fa bte* t tea orW yk|» b#- 

aki ««Mr: acMm wiiich iMtaatk O, 

Dvoesaa alM dandula tha Ahd 
the ciUgMl base jted the 



A Irir the gdme 

griathie are of eomteneriAl vatuA TIUi 
latter la treated with salfarte ncUl, sad 
heated for parhapa half at hour; thta 
ca&sea couui^ predpltatlon of the rib 
ver bromide, 91ia esHnMd la laoatly 
nMfi in the manufaeturs of vamlahsa 
Ifotton-pictufe Aim raqulrsa sUriitly 410- 
teient treaCAient, fbr hers the osQuIold 
base Is moss broAtably p iu s anr s d by re- 
coating, and this reqolrea that a moan 
moderate lieat ba 


A Pttrtftble RaO Colter 

T wo men can easily handla tl|la new 
portobto rali-catttag roarhlBe, which 
is used for cutting rails wilM^ rpmov* 
Ing them from the track hi£v Aa auto- 
matic Ufdnf device lifts the Mldo frsa 
and clear of the work on each ttOft-ea^ 
ting stroke The nmchlne has a cutttng 
stroke of six Inches and operates at 1<0 
strokes per minute. Opsmtiiig cumnt 
for the dJrect-coonectad motor la secured 
front a trolley wire or third ralL Quick 
acting riamidng davteoa hri4 tita tuop 
china dmly to the rail and sscora a 
straight cut It is automatic la oo far 
that after the machine has started on a 
cut no further attention by tbs operator 
is necessary until the rail la cut through, 
--gp Alloa F OWM. 

Tb* OB0>Wa9r DMb>Plui 

O H0B tbs duet and other dabria geta 
into this dnatpan It la dwes to 
stay It can’t tell btow out untU 
the bouae-cteansr^ io^destfen U la 







garAm/fiTi. ttiiA 


SCIENTIFIG AMSBICAN 


188 



With tha ylp^ at tha tap af tha bawl, tba 4adira la kept camplalalr 
aapanta from tha amoka 


to be aapacially noted that tbU pan la 
<*anlppad with a top or corer Tlila may 
be ralaad or lowei^ bj uperatlncr the 
lorer at the top of the handle With 
tlie ooTer nUaed the aweaper brlnffa in 
with the brush alt the debris InPi the 
rectfptadai The davioe la ae1flocklnff« 
w tiuit at tituea as deidred tlw operator 
niaj have tM>th baiida frea. One pnrUcu- 
Inr advantaKn in Ita uee alao is that no 
beedtna or stooping la etVr required of 
tlie honMonifp nho tcoea about her otean- 
hue with the aid of this pan 

Eaagr on the Eyes 

A UANtTFACTURKK of reading 
gliiw*es of Indianapolis e\ldently 
became tinni of holding the old hand- 
grasp design, for lie has designed one 
that bolds Itself tn the <leetnHl position 
o\er the pHg(' leuving the hand of the 
user free for other things. 

In the exaiulDHtlun of line print of 
uny descripUim, mupa» etc.. It will be 
found easy on the eyes. It has come 
Into uee for the examination of finger 
print# in the t dent litca thin of criminals 
and ui (Contribute materially to 

the ease of this work 

A N«w Idea in Valre Grindeni 

A VALVH grinder tbat opornts* In a 
way anenewhat different frrmi that 
known to the antq mecbaiilc promises 
to i*ut dimn part of his uamotonous 
labor in tills pnicess. The grinding edge 
of the Instrument is made to rotate buck 
find ftfith, hot the band of tbc oiwrator 
-"in this new device— aluays tums 
uwny from him, just as though be were 
working the emnk of a grindstone This 
IH accompilsbed because the geum auto- 
itialioally shift back and 'forth, thus re- 
versing point of appUcatiuii to the Jot> 



A Pipe with the Stem at the Top 

I N this newly designed pipe the (tm 
dessalile products of combustion com 
immly known as '*sludge'' or nicotine arc 
oeiNi rated from the smoke by gravity 



A setf-sapporting reading glass 


The smoke is forced, by drawing on 
the stem, awiiy from the sludge and 
riseH through the open, spiral coll, uhldi 
Is formed In the course threods of the 
howl to the mualler chamber utxivu It 
travels 20 Incites from tho beginning 
until it comes out through the stem 
The Inventor claims the tobacco 1 h 
alunys di 7 and tlierefore it Is nil t*<»n 
snmed and none unstud. All sludge 1 m 
lM»ld b\ gravity in the settling i liumlsT 
ns a 111 lie niHireclated u|sm exaiutnutlon 
4if file broken away drawing of the pl|w 
which we present above 

Heater and Dlatrifrating Fan in 

One 

T his electric heater and fan fonn un 
nnuHUnI (Miuhtnatlon lly this ttielhod 
the beat Is. of course, distributed more 
unl^l^lll> about tho nsun Ihith purts 
Iff tlie moehanlHui are of standard iminii 
furture Where it Is necessary or di*- 
Hlrable to place the heater oimn a nar 
row table, slielf or other recejitacle tin 
compactness of the coniblniiUon will tie 
nppreilnted Altogether, ll seems to 
comprise u most liaiitiy combination 

The Newest Chriatmaa Tree 
Lights 

A MONO the Ohiistmns novelties of 
a\ frred ftw the oniulng holiday season 
Is a wry ctAvenleot tree-lighting act 
which htiikiM up In units of elgiii lights. 
In idaee of having to have 8-Ught. 16- 
light and 12-llght sots, each entirely die 
tlnct from the othens we may now buihl 
up to these or to any number which our 
fuse* will support by sJniply serening 
tha plug of me S-Itght set into tha socket 
of another If an extra brigtit light is 
desired on any tree an ordinary loniiH 
bulb can ba placed in the end socket In 
piaca of the spedal Gbristmas tree bullM 
with whhdi the set is fitted. Kudi 8- 
lamp unit Includes the latest type of 
seml-fianie lamp in red, wbiCA blue 
gram and yellow. The manufacturer 
potnts out that the set is not oonfined to 
Ohrlstmu use, but Is sysllahla ftir lawn 
parttas. weddtnas. baUows^m tostlvala. 
and In general fbr all ateasicos when 
fancy Ulumlutloo is desind. 


A IMiddiw Fooiitaiii for tho 
Faocot 

B T attaching this device to any water 
faucet tn the honsehoid a liondy 
drinking fountain can be had. The rub- 
ber tubing nn tbe cod of the water 
supply pipe stretches to fit any ordinary 
slsed faucet pl]ie. It will not Interfere 
With the supply of cold water for the 
basin, as it will flow <ivcr the iiumth- 
piece into the howl If deslrMt*^/iy M 
if Buntinff 

A “Rcvdiitioiiaiy* Bicyde Drive 

A HITKGAIUAK naelncvr named Ja- 
ray atmimta'cs tbe liirentiiui ot a 
new type of hlcyrlc cullod tlie J-wbeel 
This wheel is constructod on B(*lentific 
principles and Is Intendod to pruvlde 
n liettcr veblcio than an ordinary bl- 
(yele, for tho use of men, womeii and 
ihlldren 

Tho ordinary wheel tn iiresent use 
makra nso of human museiilar power hv 
meflDH of a chain drive iqircM^ket or a 
IgUrel gear drive lu this form of drive 
the forces of rotntioii whliii operate 
at the rirciimfereuLe of the tTniik drive, 
even with un Inipulslve force wlihh 
ranuiins the same, ure not unlfonn 
during a revolution It Is ixsiellde, iif 
coarse, according to tbe well know u 
principle which otterntea in machinery 
coiiHtnic^on to ooiuiiensate in some 
measure this difference of \<»loclcy at 
the 4 Irc^imferonce of tbe drive wheel 
by a considerable momentum of vlhra 
tlou of the revoKlug iimrts lu the cnMc 
of liirgo madilues hut since tliese com 
IHiisiiUug 'working surfaces* are very 
large In proportion to the amount of 
work done lu the iose of a bicycle, It 
Is not posslblo to obtain a MatlMfuctury 
degree of uniformity In tbe ease of a 
light blc><1e (x<vpt when the latter la 



Electric beatsr with fan dlstribntor 


moving with greot »-eloi.llj In these 
cases, however, in which It Is Imimrtant 
to extract every ounce of power which 
la possible from the hlcyde. as. fur In 
stuuce, when great reslHtances need to 



A drinking fonniain for the fancct 


lie overcome, as In tbe case of bad roads, 
hills, of i-friitrary winds, the rider fre- 
(piently finds It ImiHHudhle to ovcrctime 
tliese olmtncleM slmv tlie wheel refusea 
to oiterntc in the preneni^^ of the * crank 
dead «*nter inn ted by such resistance 
Ihts is why the common hlcyde gives 
poor service in hllTy nmntry, €*te 

fumy has ciitlrtl\ rejcctcil the use 
of H rriiHk and hus reitlaced the latter 
by ft sort of unr drtvo, arranged lu 
Muh H maninr Hint under tbe np(>ni 
tion of the normal fiHit power the dr- 
i iimforcut*«9 fiiriN uism the rear wheel 
reniahiH nppnixlmately uniform ilnring 
tbe entire llfl Oon hi * ipienUy, tbc larl 

Htlon in the whs Itr remains nil hi every 
I use I- unlieniiore, eiirh of the levels 
o|ieniled li\ the ftxM Is in u certain 
• iiuaHure tndeiienrient of the other so 
that the lift of raii Ik* bf*gn» be- 
fore that of the other has come to an 
end thus milking it posslhle to avoid 
till ileftil i-eiitir fbe faking up of the 
foot iHjwer of rcaition Is effected no 
Jiftigi'r through tin wilgbt of tbe oper- 
ator or hieniiH of ttw^^ill of the 
flrivlng riMl hut b) miOns of a broad 
hack HiipiMirt wlihb Is connected with 
(111 MMit, and by means of this with 
tbi framiwork wbhb maJeeH it possllile 
to exert a two-fold foot power, thus 
nniltliiUliig the weight of the rhler In 
this mnumr it Is possible to overvome 
high degrous of reslMtunce which sud- 
denly nmke their appearance by means 
of a fool pn*AKure amounting to as 
rouih as 106 kg, whereas U Is scaronly 
posHlIde to exert a foot pressure of 
more than TO kg. In an ordinary U- 
cyde 

A pt^illar gilvantage of this Inven- 
tion consists liglts avoidance of an nn- 
ooouomlc exiiendlture of power — it pre- 
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^cmnmc aiMgjoc 



An Invcrtad «l«ctric Iron for 
pemdng coots 


rents any ezccsslre friction of the Joints 
tbtia ptwentlnir the early appoarance 
of fatSane )u its driver, fnrthermore, It 
eUmlnates the neceiwlty nf a cuopem- 
tlon of the muitclcs of the arus In order 
to help ont the font power, It also 
arolda the lifllna of the body for the 
application of the drlrer's weight 
Other advantagea lu this new ma 
chine are the aluience of a cog wheel, 
of a chain, of a shaft of self rerolrlng 
pedals, while at the Hauu* time It iHai- 
sessea three translation Htngeo which 
lioar t he ratio to each other of 
(HI 100 I'M), which can bo put In oper- 
ation wlthont any reversltig trot merely 
h> a simple slilftlng of the fe<«t 

Safety and Neatneaa in Switch* 
board Panela 

T HH well known swttcfaboanl panri, 
with Us (SiHiHed NaltcbCB and fnses 
for coiitrolUng a numlier of clri nits in 
the factory Is fast going out of date In 
the first place mwh a switchboard is 
dnni^eronH, esi>eclally where the roltagea 
exceed \oltM Then again, it Is not 
neat and ImalnesHllke and as often as 


broncheg and fon* coUMctlooa, They 
are cantor to ootmeot np and get nt, at 
any time, They cat down labor and 
uHiterial oonta In luotalUUon. They 
are alwaya and qolckly available, one 
at a time or In QuanUtlea. 

An Eleetrie ThOor's Goooe 

T his dcrloe makes the procesa of Ine- 
Ing the ahonldcrs of a coat a much 
simpler one than has been ihe case in 
the pnst. It forms a njnvenlcmt ap- 
paratus for aii>' household It Is really 
nothing more In Its function than on 
Inverted ele^rlc iron, ft»r Instead of 
presslBg the Iron down on the cloth the 
cloth la rubbed down over the Iron 



Street Signs in the Curbing 

T HKRB is always a good deal of dlffl- 
culty in designing a street sign of 
any dcecrlptloo that shall have efiuul 
visibility hy day and by night The 
Illustration herewith shows how Son 
Frandaoo has attacked the problem 
The sign Is built Into the curtdng at the 
corners. Rinall holes foruiiMl Into the 
name of the street carry the name by 
day, and lights Inside the hollow curb 
make them equally plain by night On a 
street whore there Is but a single tralfic 
Une In each direction tlds ought to work 
very well , we liA\*e our (kiubta about Its 
satisfaction cm a wide street with two 
or more lines, one of which wronld prob- 
ably conceal tite sign from the drivers 
In the otlier 


A Cur Window Hut WID Not 
Drop 

A BATBMBMT of the nulaanoe nf the 
car window which may anddnly 
and without warning drop cn the band 
or the arm of an nnauspectlnf pawoger 
to obtained by the device Illustrated here- 
with. which will effectively retard the 
downward movmcnt of the aasht thereby 
preventing damage to the aaab frame, 
glase and sash lock Am Indicated In the 
lllustratloii, the Inlaid aprings are of 
dUtomt atrsogths, the heavy ipne being 
at the top. In raising the sash the shoe 
slides to the bottom of Its channel and 
couipresses the weaker spring, allowlDg 
the aasb to he raised with oomparatlva 
ease, at the same time preventing all 


nropdlleg Mades, A wa lfow n ggctiQft -og 
air In front of tbn propeltor thfnddhddi 
the entire Hade to also filmed at 
In the teats a machine iteldhliMr 
ponnda was ratoedTiMlte gibnnt and 
held statlonaiy In Immljf tor sewenU 
ralnittes at a time. dW perfemnaoe ef 
this blade ds highly creditable fat the 
present stag# of the bellCofiter firt, and 
lends further cmphaeU, If any wrere 
needed, to the fact, rapidly being real- 
ised among oeronautleal men, that we 
may no longer regard the mention of 
the word **hellcopter” an fi rignal for 
amlleei laughter, and tnpptog of tove- 
lieuds, but we may look forward wttb 
(‘onfidfsire to a day when (he machtne 
that '^gu«H straight up** wlUhe batlt 



Hie lateat nlght-and-day etreet-Hgn consiate ef colored holce, whli Ughta heUnd them, la • hollew enrh 


not It In apt to gHtht*r dust end midshire 
which are not oonduclvo to good electric 
service 

The latest development In electric 
wiring consists of standardised panels 
which prcHcnre every desirable elcctricul 
and mechaulcal feature In design and 
conatructlon tliat could be secured by 
the moat exatting iqjeclflcatlons. Be< 
cause of regularity In design, precision 
In mannfactnre and nocnrscy In assem- 
bly, they arc superior to bnllt to-unler 
bemrds lu many reHitecis 

These stuudunllxctl panels are of 
molded coiapusitiuu 'ilicy look better 
and are safer than the usual panels be- 
cause the boa bars art off the front 
Thore la more room on the front tor 


PriBiUrc Mcthodi ef Meawring 
Dietanee 

O NK of the carious cusbnns of the 
Tibetans reported by the Mount 
Everest Expedition Is the mensarlng of 
distance by the number of cu]w of hot 
tea a man can drink within a definite 
time Tills reminds one, according to a 
writer in Die rmsritoa (rrankfort), of 
the nbaervntlun made by Harry de Windt 
while traveling In Siberia, that dlstam^ea 
WWW measured by •'kettles**— a kettle be- 
ing equivalent to the length of tltno re- 
quired to bring a kettlptol of cold water 
to the boiling point kftet* all, ttiese 
meomires are not so very much cruder 
than the hour glasa of very recent use 


rattle. In lowering the ensh the shoe 
automatlcHlIy alldea to the top and com* 
preanes the heavy spring, as U shown 
to the niuafratloQ This increased pree- 
iure Hves suflkdvnt friction to prevent 
the sash from fantng, and at the same 
time bolda the aash llrmly against the 
outer stops when the window is closed, 
preventing all rattling. 

If preferred, this device can be placed 
on the edge of the stop casing adjacent 
to the aaab, bn which case application 
to made with the heavy spring at tiie 
bottom— wince the dsnrending sash here 
dc^ the shoe to the lower end of its 

Hdleiqrtar Pragraw 

C BIOAOO (• tlw Mt at the leteet 
tempt to eolve the helicopter prob- 
lem Two brotbera from the windy city, 
tofinweher hy name^ have devekqmd n 
typa of blade which U rather g deport 
tare, and which they britovw will moke 
tnadilMa ^ the beUcoptmr type pme* 
ticabto, 

TMa on tlie new blade have hade 
omde at Armour Institute and et Oieat 
Lakes Training Station Hie main at- 
trihpt made U to Uft-drive and bahum 
in one unit by propeltera. The propeHee 
hne bw provided with a pltrii dsaffined 
to Increese the woriclag of (hfi 
moving parte to corr es pond witil the 
toiter-wbrkUig ooea. It to hopdi In tidfi 
way to dlstrlbnte the fhrwst activri^ 
jtoroogbont tbe entire btodfi, fikd to Myn 
tiie air greedy away trout the pwpe il wp 
In a dtooe riag eoeslifipiti* vttii 


AUnlnf Pittom in a Hnrrr 

B X using a device developed hy a New 
Toric manufacturer it to poaslMe to 
aline plriona and true up wrlst-plna with 
perfect accuracy On the arbor of the 
device connecting rod bearings may be 
teot^tted In true atinemetit wltbgot the 
neeemlty of teeting after phictoff la 
the cor. 




Skto view of the yiaae and Hade aaaaatidy la the Chkage IwHeeptsg teato 
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TW* wUU nmUtnx tli« mmul ladiliftht, !• radlc«Uy dltmnt in 

eMWtranriaB nd thmra • 3M>f^ betuN 


S(watit*wt N«w la nwhUghts 

Y K4R After jMT we lum ban Mcwh 
tinted to nteng lUslilldbte of ttie cod- 
twrtkMUl wort, diMWlBg A bMUn ot my. 
so test, perteiw lOO^ If we oonsldor the 
dim At that dtetuuw it 

hoe u Amerteaii Dumo- 

factOMT, h o weiig; to wort out a new 
flasMtcht whldi throw a a^tirtsbt beam 
upwards of 800 fast, and which, for out- 
dw work at leaat, puts the llartiHgfat 
on 4n astlielr new footiBC: 

Tba se cr e t of this sudden Jump from 
so test to over 800 fbeC Is alt tn the mat 
ter ^ tte fllaoisnt and the parabolic re- 
flector Ip the past, Oahhlti^t dcslcnem 
hATS emplayed emds refleetom, poorly 
silvered, and ordinary nilntature bulbs, 
with no attpmpC whatsoever at focustag 
the rays. Heavy liwises bave been em 
ployed, but tbeae bave been audi crude 
molded alDdrs that they aided bat little 
In coneantmtHig the beam. 

fChe present flashUgbt, which Is shown 
In the above lllastrattoa, has no lens of 
anrlikt; In fiact, a plahi piece of glass 
is usihI in front of the (mlb. However, 
n special bulb Is employed, in which the 
AlaniMit Is highly concenlmted, while 
the parabohe reflector baa been rare- 
fufly designed sad sllversd. A ring at 
the other sod of the flaahflgbt controls 
the focueteg of the beam of tight Ah 
this ring Is tanned, a sleeva movea for- 
ward or backward In the flashlight cas- 
ing and ahlfts ths position of the bulb 
so that Its fllatnent oonws to the proper 
focal point Tiros the beam of Hgfat can 
be spread out for Illuminating large, 
nearby arma, or narrowed down to a 


is turning on lights and cootrolllng (ir 
cults when daylight gives way to night, 
enabling the blind to read by means of 
sounds, and so on But this account has 
to do solely with the cells tliemMelven. 

To Hussell Hart of Im A ngeles, Calif, 
goes the credit tor having develoiied 
what appears to be an Improved tjpe 
of selenium cell This cell Is made by 
ftwlng platinum upon a sheet of glass 
and engraving the electrodes with u Miilt- 
able tool. The setonlnm Is then applied 
In on extremely thin layer and crystal- 
lised by |Ir Hart's own process on which 
he hss patents pending. The porcelain 
cup, shown In the tUustratlon, Is filled 
with cakdam chloride and sealed over 
the selenium. This feature mahea the 


beards there Is spoos for half a dosen 
telephone nnmhei^ Any card may be 
Immediately inspited nr removed as dc- 
(drsd The periphery consists of celhi 
kdd, amber tinted. The whole, ouspended 
ttt a wire support, revciIvcM at the touch 
tif the finger The de\t«<e «. lamps to the 
telephooe stand 

Itoplachig the Wire That Cute the 
Batter 

S ^OMRTHINO dlMtlnctb new and revo- 
lutionary has just made ItH appear- 
ance in the batter business, and that Is 
on automatic butter cutter Heretofore, 
even with all our vaunted ineclmnlcal 
Ingenuity, we have cut print butter by 
means of wires, operuteil by men, whtlo 
the batter was forced out of u forming 
machine in a steady square rod This 
crude manual method, nside from being 
slow, retiulred cooinlderuhle help and, be- 
cause of ItH lack of uiHmracy. required 
a good margin of overweight w hlch 
mounted Into appivclablo figures in 
every working day 

Mow cornea I G. Popper, whose varlouH 
slooliol-bunilng devIcHt liavo been de- 
scribed In these colunms from time to 
lima, with tlie automatic butter cutter 
already referred to TbiM machtae is 
siliipllclty Itself, and footenH on to any 
of the UHoal forming machlneH. As the 
butter Is forced out of the former in a 
square rod. It strikes tlie cutting blades 
of the cutter wheel it pushes the 
wheel around, only to Imve the follow- 


Tw, of Um new type of Mt(rahin Mil, I* whkh • poredala cop^ UM with 
fsimm tUorUt. mitm to oictado molrtan 



A revolving director wUdi, betng 
mounted upon a wire support. In- 
stantly gives access to Its coatmts 


top of the machine heats the blades as 
they pass by The name nm he Htamped 
on tlie prints at the suiim time, all In 
one ttutomiillt operation 
With bond cutters, the best day's run 
In one plant Is reiMirUnl as 27X>00 pounds, 
using three men and one girl to u ma- 
chine With the Popt>er iiiaclilne, one 
plant has uveruged 200 iiounds tier min- 
ute, or 000,000 poundH per working day, 
using only two men rurttierrunre, wMlde 
frmii tlie uc!ononiy effected, the ^pper 
method Is sanitary because hands do not 
come In contact with the butter There 
Is nuthlng t*» lx* tlirown back Into tlw 
former, since each cut is accurate There 
is a Ba\lng In moisture and welglit, each 
print Is Hctitrale In weight oh the weight 
cun be controlled while the machine Is 
In operuthm No extra iM>wer Is re- 
qulretl, UK the butter leaving the former 
Ih the ium'er, iiml the fuster tlie butter 
Ik fed the fuHter the prints are cut 

Dirigible Stresses 

N O simple but comprehensive method 
of c*niculatlng the principal stresses 
In the cnxclois of u non rigid alrslilp 
has hlthirto Imhh dcsi ribed and puli- 
llKlied In the Fngllsli Inngimgo Ilciiort 
No 115 of iho National Ad\lsory Gom- 
iiilttec for AeronHiitk*H dm ribas the 
theory of the cutculallons and the 
tiietliiHls which arc In use In the Bureau 
of Aerofiuutlcs, United States Navy 
The prlmHiml stresses are due to the gas 
pressure and the unefiuul dlstrlbnUoa of 
weight and huotancy, and the concen- 
trated loads from the car mugiefuloa 


pendl Ukv ray for coverinc mall areas 
at the maxlinnm dtetasuw. Three o^ls 
of dry battery are cmidoyed, the current 
betag controlM by a alinple switch. Two 
extra bulbs era always at hand In the 
compartnnnt at the rear of the flaah- 
lt|^t 

SfltoDt—i C^Tkat Am Difftmt 

TYKKttTOrORB our bsik ariefllum 
Jn eqilg bnva come froni Bnrope. We 
must haateu to axplatn that ssleulum 
cells %re davIcsB wUdi change their 
eleetilqal cooduetlvlty according to the 
amoynt Uflbt frdttug on them, and 
tbig dfluca«ttel8tle tag eauaed their era- 
pteyumt for all kluda of aervtce, such 



cell free from any variatloo In Its oper 
ation doe to atmospheric coudltlons, A 
strip of tinfoil U pasted over each elec- 
trode to protect the platinum toll wlkcn 
making contact. 

The regular selenium cell has an ac- 
tive surface % x ^ Inch In direct mm 
light the maximum voltage Ik 22% vi»li8 
when the external circuit has lesM ihnn 
500 ohms realstfince, and If over »m) 
ohms then 40 volts may be used with 
safety The full sunlight resistaniw va 
rtes from 10,000 to 20,^ ohms, and the 
dark values are 1,000,000 to 2^i,0i)0 
ohms. 

Canaot Bofl Over 

T Hn peculiar construction of this 
cooking vessel makes it impoHslble 
tor It to boll over or burn the contents. 
The bottom has a steel jacket which 
holds the heat tong after the gas is 
turned out When cooking food comes 
to the boiling point, water ulU run 
up thniugfa the perforations, but iMitk 
through the center liote which is In real- 
ity a float 

Bcvohrlnc Dinetorjr far the 
'Phone Uoer * 

A OONVSKtKMT, rw«ly refcrtoce dJ* 
twtory tot tb, triton, oiwr It* 
hemrlth IIKuttnt^ It <Muitoi of u 
eon. ot wood, with aUto, at totemla. 
tote eeeli at wbldi a IbMed .aitdbMinl 
BMybfrtoaMrtol Oa aeeb of tbaee card 


Uc blade come squarely down im If and cables. 

cut a piece of butter of the requisite TIhj second part of the r«|iort deals 
stett. Still pushing ak«g, anotlier blade with the vurtatlonH of tcnslans In the 

la bcouitet down, cutting off another car susponslon cables of any type of alr- 

pleoe of buUer, and so on The blades ship, with spcclul reference to the rigid 

are so binged and connected to ndlers type, due to the pmpetler thrust or the 

working over on tH’cenirlc cam tliat they Incllnathm of the airship longitudlnalty 

come df)wn with a strulgtit cutting move- A ropv of the retmrt may lie iibtala^ 
meot, yet turn up out of the way at the upon request from the Nattonal Advisory 
desired moment so as not to deform the C^iimlttce for Aeronautics, Wasblngtoo, 
cut butter An electric beater at tlie V C, 



Wb wtaelf e qi lpp rd with bladea, U the antenutlc butter cutter which speeda 
ep the werk of cutting print butter and cUuilaetes conaiderable labor 
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The Heavens in February, 1922 

Dittanoes and Real Brightnesaee of the More Familiar hodividoal SlMPl 

By Prof. Henry Norrit ‘Ratedl, Ph.D. 


A S wf look Into the hoavtsis on a clotuUeM night, 
the stHra Keem to be scattered over a gtgimtle 
vnnlt, Hnd ha\(* no wu> of telling which U the 
neartwi Wo therefore Instlnctlveljr think of them uu 
though the} were nil equally far off, and speak of two 
stunt HH ' near one another" when thoy seem close to- 
gvtlier In the sky It Is by no means an easy mutter 
to pass from this snperfldal appearance to n knowledge 
<»r the real dlstributlfm of the stars In sink^. uad to 
tell whhh ure actually our nearer nelghlNirs and which 
are reumte Tet the queatton la so often put. regarding 
the dlntunces of specific ones among the brighter stars, 
that we may well spend a few moments in cimslderlng 
the answer 

We have several wd>s of measuring stellar distances. 
Hie most direct Is based Just the same principle us 
that used In the rnnge-flndcrs which an* Hiiiplu>ed with 
aU modem artillery — except that Instead of utilising 
the small parallax or change in dlre<.tlon of the dis- 
tant object as soa from the two ends of on Instrument 
a few feet long, we make our "base" stretch across the 
earth's orbit some l>*n mtlllon miles. 

8o accurate an* modem photngrupliU ubscrvatlmui, 
that If a star la a million times us far 
away RH the sun a single art of a dctxen 
plates or so will lufllce to measure the 
dtutuDce with an error averaging much 
less than 10 per cent Out If the star U 
further iiwa> than this, the angle of cnui- 
vergence of the lines drawn from o]^ 
site ends of tlie earth s orbit to the star 
liectmiM so small that even the minute 
uncertHlnilcs of obecrvatlon Incoh'ed In 
this method become InqiortaDt. Up to a 
dlstiim^e of Ofty light years (almut three 
rallUis} times the distance of Uie sun) tlie 
direct method U still fairly trustworthy, 
tfspetdally If we cun use the average do- 
tenulnatlons of several good observers* 
hut l)eyond a hunUretl light yeurs It is of 
little vuluu The observatluns, to be sure, 
infonii us that the star Is uudouidodly 
very remote^ but do not enable us to say 
Just huw remote 

Oar Immediate Neighbors 

Tlie brightest stars huce natiirully been 
the objetiM of special attcntlcn, and we 
have now good romsm t4) belle^'e that iff 
the 2L’ stars which are commonly reck- 
oned HH of tlie flrsi magnitude, Just about 
half are witldn a hundred ligtit years. 

Ustlng these In the order of distance we 
niiiMt begin with rbo brilJJunt soutliere 
star Alpha Centanrl wlilch ns everyone 
knows, Is nearer than any other In the 
heavens. Its distance, 4.8 light-years, is 
known within two (wr cent And from 
this It follows that, of the two stars 
which compose the system, the brighter 
Is abnost equal to the mm In luminosity, 
and tlie falnler cme <mly one-quarter as 
hrlglit 'Phe faint and remote attendant 
discovered by Innes two degrees away 
gives out less than one ten thousandth of the sun's 
light, and appears to be nearer extlnctlitt than any 
other body which we can see shining 
Next In order comes Hlrlus, at a distance of 8.7 
Ugbt-^’aare— also known wltbln two jier cent or bettei^ 
and 8 rwi> briglitness 26 tlmm as great as the sun's. 
Only two other stars (both invisible to the naked eye) 
besides Alpha Ckmtnnri are known to be nearer than 
this. Thlfil on the list Is the other dng star, Procyrm, 
distant 11 light years, and idx tiroes as bright ns the 
Sim, ond fourth la Altalr, it i distemoe of 15 or 10 
Uglit years and glVlng ouf nine times the sun i light 
These two dUumces, Umugh not quite so accurately 
known ns the tint two, are probably to be trusted to 
within five or len |H*r emt 
After tlila we come to the southern star P^malhaut 
This has nut been so carefully observed as the others, 
and Us calculated distance (ff 28 light-years may be 
Afteen per cent In error or iMstslhly more The percent- 
age error of the calculated hrighlgess, 14 tiroes that 
of the sun, Is twice as great There Is little doubt, 
thoiigb, tlmt Foroalhsnt Is nearer us than the next 
stars on our list, Vega and Arcturns. Both have oSm 
well observed, and both lie at a distance of thirty light- 


years or n little more but their dtatanoes are so nearly 
equal that we cannot say which Is Bie nearer The real 
brightness of the two must also be about the saiiie, aonie 
sixty tiuies thut of the sun In each case 
After these we must place tlie twin stars of Qerolnl, 
Pastor and Pollux, which as fhr as present data Indi- 
cate niv at nearly the same distance, and hence must 
be folrly close neighbors In space— though their motions 
ure In different directions sii that their present prox- 
imity will nut lust long <»n the cusralcal scale of time. 
Oiudnr has been muck more nocurately observed and 
its distance atipeurs to be Axed fairly well at a little 
over fhrty light-years making its two compeaents re- 
spectively ten and twenty times ss brlgtit as the sun 
For Pollux the olwer^atlons are scantier, and the eati- 
mated distance of 8.1 llglit-years and 80 times the sun's 
brightneM may ho tnoHlderably In error 
The next star In order Is Oaiwlla Its instance of 
54 light years Is Axed very accurately by another 
method. HisHlroHcoptc observations revealed many 
yeuni ago that it wuh u very close double, and Michel- 
sun’s Interferometer bus nuide It possible to measure 
the apparent separation of the oomponents, though no 
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telescope yet built t^an reveal them directly to the eye 
The Rpectroseoplc dau tell us the distance between 
the components In miles, and we calk then work out the 
distance of the system from us* The cotublned light of 
the two Is 200 tiroes that iff the son, so that each coin- 
penewt surpavses any of the stars we have yet men- 
tioned. in this particular, however, Aldeharan Is prob- 
ably a close rival Us diatanco appears to be between 
Afty and sixty light-years, and Its true brlghtnees about 
100 times tlie sun's— but rheas numbers may he wrong 
by twenty per cent 

Beyond the Range of Trisngalstien 

Beyond this we enter a region of Increasing uncer- 
tainty, so far as the direct measures go. Regatus, the 
brightest star of Leo, fOionld probably follow Aldeharan 
on the list, but the direct roeasures of parallax at 
Yale make the distance KiO Uiditybars, white Adamff 
■pecthHWoplc method, applied to a seventh magnitude 
star which Is roovlag with the bright one, and Is doubt- 
teas at the same distance, gfee 60 ligbhyears. If we 
take the average of 80 light-years, we shall do as wen 
as It Is possible to do at pfeMt This would make 
ReguSus atiout 150 times as bright Ss the son. 


For the more ^hatagt start we hate forianalaly ag- 
other string to our bow. Bopw of them In the sputhera 
heavens belong to the great duster tff stars. aB moving 
together, which was dlseovered by Kaptoyn a doM 
years ago. The actual rate of motioar of the duster 
can be found from ivsctroscnpte Obeervatlons, and than 
the apparent iwoper motiod of each star gives Its dlw 
tance. Thus U Is found that, of the stars of the Booth- 
em Ornss, Iteta Cruds la 180 light-years distant and 
TOO tlmoa as bright as the son, while Alpha <>nda, 
220 Hght-yeam away, la composed of two stara, ^ving 
out 800 and 600 times the son's light 
The reader may he Impressed' by the fact that our 
stara are getting brigbtor and brighter, ai regards tbdr 
real luminosity, as we ivoceed. This la inevitable, for 
all the stara we are talking about took to be of about 
the same brightness to the eye, and the repioter ones 
must of course greatly exceed the nearer ones In real 
brightness. This may pnimre ns to ieani that of the 
two remoter stars In Kapteyn's cluster. Beta Oentaurl 
Is 280 light yeors away and 2800 times as bright as 
the tun , and Antarvs 850 light-years distant and 8000 
times the sun's brighiness. The distance here assigned 
to the last few stars are not likely to be 
out, ua the average, more than 15 per 
cent 

For the other distant stars we cannot 
do SI) well Two of them are of the Orion 
t}pe of spectrum, and it Is fairly sate to 
assume that their real motions la space 
are slow, so tlie most of thdr apparent 
motion arises from the drift of the sun 
through apace Granting this, the far 
■onthem star Arbemar (Alpha Brldnnl) 
comes out 1000 times as bright as the sun 
and 120 light >ears away, while Sptca la 
280 light rears distant and gives out 1500 
ttniee tlie sun's light lle1elgn«se--«n- 
other great star, though very dUferait In 
color and spectrum, and of far larger 
diameter — has lieen well observed and an 
estimated distance of 200 Uglit-years prob- 
ably gives a fair idea of the truth, tiiougb 
this may easily be rme-third greater or 
less. The corresiNAdlng brightness Is 1200 
times the sun's. / 

Last oo our list come three tremendous 
stars, so far away that the direct method 
of attack la practically hopeless, and so 
bright In reality that Adams’ powerful 
spectroscoiklc method gets Into trouble be- 
cause we know no other stars of stmllar 
brightness to serve as standards of com- 
pariMSL For one of the three, Rlgel 
Kaptoyn has made an estimate, based on 
an exhaustive study of the whole onnsteV 
latlon Orion and the neighboring regten, 
which deserves cooAdence Accordli^ to 
this, Rlgel Is almost 600 light years die- 
tant and about 18,000 times brl^ter than 
the siuL About the other two, Alidia Qygni 
and Canopus, we know very Uttle Both 
have practically no proper moUqn, and 
direct iDMumres of parallax give vanish- 
ingly amsU values. Jn both cases the spectra Indicate 
veryVMt brightness, but tt Is exceedingly difficult to 
give numerical values. The best we can say st prsant 
Is that these two stars are probably as far awsy ss 
sny others oo our list except posribly Bigel fftetimst- 
ittg the dlstauee at 600 llght-yeark» we arrive at 6000 
tiroes the sun's brightiees for Alpha Qygnt Canopus 
to our eyes far txceads any ntiier star axcept Sirius: 
and If It Is 500 1l|dit-ysan away, Hs faal lumliuwlly 
would reach the amastng figure <ff 402)00 timea that of 
the sun Hieee vatuM are lueaiw guesses, yet w« have 
already evidenoe etonuffi that the statotomt that tho 
average brUffitiMH hf RtgeU Alpha Oygnl and Canopua 
la 102)00 tiroes that of the sun, Is about as lUMr to 
tAderestiroato as to dventats the facts; 
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Our Readers’ Point of View 

Tht on Oct mptuufblt jot $UUtfn^fU$ itioJtf ia lAe cormpondenn coiuiwu Anottymotui contfnuntctUwni cannoi be cojuuieredf but ibe nontfs of 

corretpondenu will be withheld when so desired 


Bv^tlmerbif in Track-Tirc Building 

To the lUltDt «r Um golKimno Avjcucan i 

The hitSda atUhtr the Above title by Mr ll W Bluinnn 
In yunr tteewmber Imho Is bitmiht to mjr uttentiou, uml 
1 sm Mh«d to Uks tip some of Mr fillsuKm’s points which 
•re not in neeord srith the esperlonoe of my oompiuiy 
WhDo h« does not snj so In so msny words, Mr ^Iouhod’s 
■T tijitls teUs os by Infsrenoe that them is no general answer 
to ths q a e st ipii — -What kind of tires shall we use on our 
tmefcsf Oar ongiiioerlng staff heartily oonenn In this. 
But there sre several errors of fact and of theory in Ur 
fllanaon's article These win bo apparent to the tire en* 
gJneer and to those who have hail a actmitiflc training, 
for the beneSt of the layman I wMi Co record the foUow- 
iug eqmwtioiM 

The S-tnidi pneamatic tire la not the normal else for 
a 2% to S-tou trwrlL When noed <as it sometimes U) on 
a tmok It la loaded beyond its rated capacity and 

fails to give adequate mileage It ts never used ou 3 ton 
tracks- The statanunt would be correct If Srritten “ia 
ttomally used on a to 2% ton truck.** 

The idea that the Inflation pressare of a pneumatic tire 
iloea not loereaee with iiioroasing looda ia erruneona. Tire 
deflection (flattening at tho point of road contact) fn- 
oresses wl^ Inmaaing londs. This deflection causes a 
rednoCion in ths volanie of tlie air chamber, and since tho 
tire has no appreoiable distensiMlity, the air is naturally 
farther eonpiewmd. In his preceding paragraph BIr Hlan 
son has stated that **the hanuner blows struck by the rear 
wheels as the vehicle p os se s over depressions or obstruc- 
tions in the rand greatly tneremsea this (inflation) pres 
sura.** Bs than goes on to say that in the very large puou 
maties the pressure, or load, on each winaro inch of surface 
of road csonCact will be the aame aa t^ inflation pressure 
per aquara ittefa reyordtete of ike hod <m the Ore Hers 
are two eonflloting statetueul^ and were the last one true, 
then a tire Inflated with water would be as effective in 
sostahtlng and eoshloning the load •• if filled with enra 
prMHid air Also every road obetnicticm would flatten an 
sirflUsd tire to the rim A tire inflated with water would 
41 ^ tio defleetion or defdrmation beyond that pussfbie In 
the daraents going to make np the tire. In<.rcasing loads 
would have tio deforming effect until u point was readusl 
where the tire structure could no longer resist tho stress 
and would burst Water is lucom|»resHible, but air is nut 

Hr Shniaoo cUsmiwtns the pnenmatln truck tire from 
general eonslderstlon due to its relatively high first cost 
He fails to credit it with inereaaing the enniiiig power of 
the truck thronifli Increusod speed and rmllos of use. He 
does not mention the saving In upkeep from better cushion 
Ing nor the reduced lusses from cargo breakage nor the 
reduced fuel and oil consumption There is as distinct a 
field for the pneumatic as for the solid Rnthiwiosts havo 
retarded the full recognition of its volne by recommending 
It far ony and every service but better judgment now 
prevails and the pneumatic truck tire ia rapidly coming 


into lU own 

“The fact that the rubber of a oonvontlonal suUd tire 
has no place to whkh it may flew when subjocieil to pros 
sure'* is not a tact It flows out into a “bulge” on the 
sides, CtishioDing qualities rather than roslHenco arc in 
cr eas ed by ptovldiuig additional spaces for tho rubber flow 
BeaCrfation of this flow increases resfllonce. 

“BeidaeeMile'' used in ooBncction with the iiicomprcssi- 
Wllty of rabliwr itthflit better ho termed ‘Meformablo " 

The tractive wave in a solid tiro is most destructive in 
the none of greatest rubber volume — the center of tho tire 
Therefore a cushion type of solid tire having een^ air 
cavltlsa la more eMent from the standpoint of dlsripstliig 
thbi wave and eUmlnating Its destructive effects than the 
slds-aotobed tire. 

The last senteines of the rieventh pArsgrsph would be 
more edentifleslly aecnrate if 'stress** were used instead 
of “straio." 

It seems to me that an article of this natnw \«*ves the 
reader la thffwrtmg frame of mind, purtimtiariy ^ ^ 
traek owner Mr fltamoa has estaWWied 
there are dUfarmcea In tha operating ^ 

three gencntl typwi of track tirca, and 
tr^ oemar ap to gatoff the obviona question, does nothing 
toward advtstod faiv irhiob type to uas. 

Now rotk. B P Tbaome. 
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WStoamV arliefa lii yrar Dsewnber »«* 

tntavagtinfl, We fiflly agree witii him o» many pointo , we 

woohl^ bewewefttoka ianie wttb Wm In quite a number of 
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mt a rb e aagyjtot bffiMfla lb so offhand manner. 
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factor in nil branches of industry, inclmUug manufacturing, 
farming, trunsportatbin of freight and pnmengers etc No 
single motor truck could Ik i x{ierteil to fulflU the duties of 
all of the many untl \urbul tyiicM of service in which motor 
trausporlHtiou Im uschI \Mio % ill deny that there is a gen 
oral answer to the qiivstiiui Uow Shall >Vc Transport Our 
Mert.handiHc/“ llowmir It is only ii mutter of pkhI bun! 
iicM for the motor truck UKcr to mnko a carofid study of 
all Oonditlons itnd foeiors mlcrlng into bis trnnsportntloa 
of products or mrrchaiMtiue before deciding on the exact 
type of truck to be usod 

This hits Iwl to tlie division of motor tracks under many 
general lifunts, such ns trucks for ilcHtcry, light tracking 
heavy tnnklng, Inter(it> hiitdltig, pnmuuger bus scrvlco, 
etc There Is u giniond tv|it of truck for any service but 
it is not a mnttor of gwid btiHiitrss to purchase a truck for 
any specific sen ice without nmkitig a careful study uf 
conditions and design of truck beat fitted to the service 
In question 

The snnie sort of thing is true of tires. There is a gen 
oral typo of tiro for o\cry Kcr\ice, but conditions must bo 
analysed before a antisfuctory decision may be inailo os to 
the must practical and cotmondcol tire 

We feel that tho niitliors eomparlMun of solid and pnen 
tnatio tires is not fair In tlie first place, a truck owes Its 
right to existence to tlie fact that it is a transporter of 
merchAuilliic The profat or sating a truck may show <le 
l>onds on the amount uf luereiiiuicilse hauled nud tlie dis 
taiiee it Is carried The farmer, a meet important factor 
hiis been entirely neglected Rest accounting methods tako 
this into consideration TTds refutes the Htati.muiit that 
one of the principal objections to tb* um of pneumatio 
tires on muderute sise tracks is tbs cost.** 

Almost anyone will grant the cost of pneumatic tires on 
light dcli\ery trucks in not excoMd^a. If It were, they 
would not be an generally used Lot lU compare the tiro 
cost of a llglit truck nnd moderate also truck in the fol 
lowing manner 

'Truck No 1 hauls % ton load and Is eqidppcil with 
34 X 5 tires. Truck No 2 hauls J ton load and is cxinlppod 
with 40 X 8 rear and 30 x 0 ieont tires. Figuring on pres- 
ent list priccM, on a tO(Nk^-ndl« hosla, tubes Included and 
5 per cent war tax adtlcd ttio tire cost per tou inllo for 
truck No. I is 10(13544 for tnitot No 2 It Is ffO 02875. 
Tlie tire cost of the amuller track ia 82 per cent greater 

Tbia is almost a thnoretkul case, ns but very few trucks 
carry constant pay loads, but it illnntnitcs our iwint. Much 
experieucc hiut shown Ihnt 10,000 miles or may 

osnally be expecteil from piienmatie truck tires which are 
properly used 

bet us Dow consider tho paragraph “Thus the priuetpal 
ud vantages of tbe solid tire sro— longer life than the 
pneumatic, its reliability ns far as freedom from blow 
outs or punctures la concermsl its low initial cost * 
The first two points, except punctures, which are not very 
common to truck tires, are wholly dependent on tbe proper 
core of the pneumatic tire Wo grant that they nowl to 
be closely wiitchcd . so ilu grease cups, oil gagm and gumn 
llne tanka, if trouble is to be avoided. The lower initial 
cost means littie Tbi question is, what Is the final cosU 
raiHua of truck service maintenance and upkeep ninl rate 
of performing a gi\eu amount of wrork Mnny other things 
roust bIoo bo consldcrctl licfore the conHuidoii, os to the 
best tyiKJ of tire to be umsi, nmy be rnnefaed 

Plffennt types of tires lia\o a rary great bearing oii 
the efficiency uihI enroiug cniwciiy of a track. 

Cnsblun tires are imiloiibtwllv an lmpro\wincnt ovtr iho 
oW typr of solid lire but tlu'y do not tukc the plmt of 
pnmimatic tires A solid an it is non < 0010 prnssiblc can not 
form aa efficient a cushion as got (air), which is htgfaly 
compressible * 

We feel that the author la overly ciitbiudnstlc on tho 
aubjert It la too new u «li velopmcnt to havo bwii thor 
ou^y tried under all cundltioos. Home viry serious 
fanltii have already shown up in this typo of tire oue of 
which U \ory nbnormal uiul preraoturo wear, due to notch 
Ing the tire to break up tho traction wave. *rhe elnsticity 
of the rut^r permits a movement of each segment between 
the notches. 'This ron^cmnit is cansod by tbe trsetinn 
wave, and tokos place wblh tbe ffegment Is in contact with 
the road Bapid wear on one end and normal wear on the 
other end of the w^pomt nwulta In a very nneven surface 
This condition has developed to so great so extent In some 
easM that the tires bad Ut be romu\'ed brainse of exoes4ve 
iolting and strains transmlttod to ths truck 

Akron, Ohio, It D Awtorr 


fa tbe Bditor of tbe Scasimnc AvffncAN 
tn an artieto by H. W Slauaon, M.B., entitled “Bngt 
leering in Truefc Tire Butldlng.** appearing in the Decern 
ler lasoe of tbe SciWfTiwc AtrawcAir, certain sUtoments 
ire made in the fourth paragraph- as follows 
“If we cRHudder tbe larger siaes of truck pneumatics';- 
boss wlildi fflQst earry inflation pr ess u res of 140 pounds 


per Hpturc inch wi find an mU resting sitnatidii Rcgartl 
lotM of the luml on the tin tbe prcMUirc for lath square 
Inch of rand surfnn contiut will bt IKI iKUinds a prossura 
which may well wr^c to nit soft nsplmlt surfaces.” 

This Is u ft-iitun of inieumutlr track tiro opera- 
tion overlooked by inuiiy cfuinty uutboriticH and bighwny 
eomtniwdonera in their almri slgbtitl utt«iu)its to limit truck 
loads to au liiiffichut and uhsiml nmxiitiuni 8uch 
liigliway euginiK rs would not b« ttniptcil to permit the use 
of piuNiiJiatie-tired tracks in pn ft. rone* to rltoHC of nolhl 
or mahion tin. if they renlixed thut tlic pn^wiuro itcr square 
iuch of road contact of the pnoumHth tirol tnu k is tho 
snme. rcgnrdlcss of the loud lurrlcd ami is biiwd iiitirety 
oil thn npCTHuiry iiiflallon prewuirc 

Niiw I am not a mcohiiiiicnl engineer ytt the foregoing 
MtuUuK-iitis Moom so ototously errouetius that presuuiiituoiia 
as it may nppeur, 1 can not resist lltc teniptutiuu of uij\nrt- 
iiig ti> them 

TTic prcMKiiro on tho roadbed depends upon two factors — 
nsMuming thut the rand Is pcrfeetly snuMdli — to wit the 
Citmhmarl wtight of the track ond Its loud and tbe area 
of tlir tirt aurince in contact with the rna^lbod 

Tliut is. tho proHsura iwr sqnara Inch on the roadbeil 
\aiieji directly with tho haul ojrd itiicrwly with the area 
uf the tiro mirfuci in conbict with tlie roadbed 

Tht Infiatioii proHmm' of the lire U merely on internal 
KtrcHcs and enn not affei^ tho prcMsurc on the road excepC- 
lag only to the extent that said inflation pressure is a 
factor in determining the urea of tire surface which, under 
I fie force of tho loiHled track, ctimi*s in contort with tho 
nualbe<l 

\\«rc It otherwise nr as set forth by Mr Slausoh thsn 
n pneumatic tire with uii inflation pressure of 140 pounds 
wouhl, If itiiHaeil fnuii the trtick and simply laid on the 
road, exert a preiwiire of 140 pounds on muIi Mpmra Inch 
uf surface (suitnct with the roadbeil Kpwaeo Maau 
I* ros|)CCt, Ohio 

The Breakace of Gage-Glaaaea 

To the Kdltor of the SoiK’VTiJic AumitAN 

In your first Issue of tbe new monthly nii inquiry wan 
mudt AH to why both r-wnter guge gloiviLM break After com 
ing In ciuitnct with mctii] cither in Henning or otherwise 
I'bls in u matter that came to niy utfentlon several yeaiw 
ngo when I owned um of thn 1 arlv steam automobiles A 
lirewiiira of to 2S0 riounds to the mpiurt inch was 
lOrried nnd only the best quality of gliuses could he re1i«9 
upon It WBK well known tn sf»mc of us in those days t^t 
one of thoia gliisses could not is* 1 leaneil by u switb on p 
inetitl mi witinuit cHuslng brcukuge either at the time or 
Hooii after Urtiikage would seem to ooeiir spontniicouily 
whither nr not the kIiihh was mounted in Its fittings. I 
ItarTHil from 11 sfnirce I hiive now forgotten that the canaa 
of tin br<Akag( was tiic flestrifcHoti (by a slight serst^ 
from tlm iiioIhI ml) of tho surface tension of the tuba. 
This may or may not satisfy your oppllcunt for informa- 
tion hot it SCI tfiN n ssrinable that stremns might he set up 
in tin. glnss w hile cooling Odas Eh»w Paioa, Jb. 

Uurtfurd Ooun 

About the DtiHuianr 

To the Mltor of Iho titiBvnwo AumcAS 

f hH\e just been rending the copy of SclCXTinc AmkU- 
c \ v for Viigust 27th IfCI and eamc urross u aerloua 
Mideiitiflt error In n shetrt article on page 151 signed by 
t M Lewis dismiRMing thu dinosaur finttpriiita in the 
Connw^cut Vidley 

His lust paritgratih ntHtes “From the pncdlion uf the 
tracks on tiio rook and tho skeleton dlscn\nml sdentiM 
bclmve that fllnoauura were twn-lcggcil and not four-lagged 
animals, Uc. 

This is entirely erraneniis and should be corrected. All 
wrtobrato puleontnlogistH and most geologists are familiar 
with skeletons of dlnosoura whlHi invariably show Mnall 
fore legs and long powerful liimi legs. Tlie genus Auchi 
sHurUH is onn of tlame which tuhnbitcd tho (fantiecticut 
Valley and a skeleton of it has been foumi with four legs. 
Thooe dtnosuurs usually wtdkiKi bipedal, but camo to reet 
on nil fnuni when tbo prints of tlie smalt fore feet are 
Hourly sliuwu uiwneiotnl with the much larger hind prints. 
For further evltlcnce I refer you to I*rof P W Loomis 
of AmlurKt t'ollege, where a fine cuUcctbm of footprints 
Is on exhibit Prof R. 8 Lull of Tale T'nlvexidty, iSrof 
Talbot, of Mt Holyoke , Prof 11 8 (.brbnrne, of American 
Huseum of Natural History in New Tork, nnd. In fact, 
any flepertment of geology In the larger colleges and uni 
verslties. It is too bad that such mlmtatements slip out, 
uml 1 apprecistc that In a paper which handles tut divend 
lied snbjrats os yours it Is nut olwoys possible tn have sll 
the ardetes chocked over by a technically trained man 

Wi^Tnaor P Hatvcs 
TT otel Santa Rita, Tucaon, Aria. 
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Pwtrinln g to Apparri 

Hi SPENDJfUJ TKOlTflfiRS PROT0CT- 
ait— K. L HicuAiMoif, 282 Maooa 8t^ 
Bronklyu, K T Tbo Invendon inora par- 
ticularly relfitMi to Waterproof protactora 
adaptiH] for use In stormy weather to pro- 
tect the troiuH r haea from rain whldt drips 
from the bottom edae of a coat. A fnrtbw 
objrct U to provide a protector made ot 
yioliliiia material togetfaer with a suspension 
means for hoMlnt the same in proper imsi 
tlon, wberobj the protector will loosely fit 
abont the lea without oanalog preaaiire. The , 
device uccupioa but little spare and may be 
readily oorried wlmn not in use 

ADJt STABLE HAT LINIXO — F 
OatrrriQ and L. VArr Hukuc* p/o Pullaatlr 
Oo^ 802 6th Ave., New York. N T Tbo 
obi^ of the Invention is to provide an ad 
jnatable lining for womon'a hats arranged to 
penult, first, to fit the lining tn any idae 
hot* and then fit the hat by means of the 
lining to any siae limu) Another obiact ia 
to provide a lining not liable to leave any 
marks on the naer'a forehead evim should tk» 
bat fit Hosoly or tightly on the lieaA A 
farther object is to site a smooth, neat finiah 
to the hat. 

BOPT COLLAR.— J W FiaoHEa, lAl 
Sohprmerhom 8t, Brooklyn, N Y This In 
ventlon relates to wearing apparel and Its 
object la to provide a anft turn-down collar 
arrangeil to maintain the front of the o^lor 
in proper shape without danger of wilting 
or curling up. thus enhancing the appear- 
ance of the collar Anotlier obJeoC la to per- 
mit of reiuUly placing the attlfeninf meana 
in poaitlon on the collar or remoring tha 
aame for oontmieut laundering of the ediar 

INTANTB OABMENT — SAIXII W 
LaIKU* Shreveport, La* Tito object of the 
invention is to provide an infants garment 
eoinbining a batiy waist, an abdominal binder 
and sleeping stocklogs, and airangnd tn per- 
mit of quickly and conveniently placing the 
garment in poaltioD on the Infant to keep 
the infant warn and protect It agaioat drafts 
of air, especially at the abdominal region 
Another object is to provide meana for con 
veiilently attaching a diaper to th e garmeuL 

laie L - I I I M-.L” I I M MII — I ■!- 

Chemical Procaaaea 

MI-TTHOn OP AND APP\UATl 8 FOR 
TRBATINU AND HANDLINO BULPDIl, 
— F J 1111.1., c/o J K. Jones, Welsh, La. 
One of the principal objects of this Inven 
tion i* to provide for the treatment SAid 
bandlltig of sulfur lit the ifMlten comHtlon 
in which it is delivered from the well, and 
to render it snscepUble of Immediate trans- 
portatiun mid usr. The upparutua consUts 
of n steam jockrtml caNtiig, one end of whl<di 
la cIowhI, the other opitn, a conduit for the 
mnltpii sulfur, and means for breaking up 
the nioJtcn sulfur into small itarticles and 
Hprayliw the particIcH wiili water to grann 
late tlw* wdhir <Sce Fig 1, p 188 ^ 

~ Hect rical DcVicca ^ 

eLec^rii: bicin— j n. loxu Wowi 

land Wuh The Invention rclutt<a to Higus 
of the so-called flaHhliia type An object is 
to provide an electric sign which wUI permit 
the change from ouo ileslgn tn another on 
the light-hoard witiumt darkening the light- 
board Another object is to provide n pat- 
tern sheet having perforations adapted to 
effect the romploticm of circuits through the 
iampo. the sheet being provided with master 
perforations which are adapted to complete 
the path for the light circuit, operate a 
dutch and throw a switch. 

KLEtTUIO DRIVE FOR VEHICLES, 
-F Bwin, 100 R 15tli St New York, 
N I Anamg the objects of the iuventloo 
is to provide means whereby the power 
necessary to drive rehiolca of any given 
weight la consf<|erably reduced. Another 
object is to provide a simple and easily 
o p sfi ghl e eunt^ system whereby oxcees 
pitoter geuarated in the power system la 
stored for future use, and whereby a bat- 
tery used in conjiinctloii with the power 
syatqpi can be ebangod at will by the naalp- 
uJat^ of a single switch dement. 

mSFLAY STON^ F BomoHgl. 


Box 482* North Platts, Nehr *nie Invention 
relates mors partienlariy to the illumiiiaUng 
pieans for dtoplay signs. An object is to; 
prvivkis a sign living means whereby the; 
number of electric lights noeemary to iUumi- 
nato the algu is redneed to a minlnram, the 
lights being so located tihat the entire mat- 
ter to be displayed is unltormiy and brlt* 
liontly illuminated The sign ia of simple 
oonatruction, neat in appearanee ami cheap 
to wannfactnre 


Of Inttraa t to F armaw 

ROAD DRAG — J A. CurniHii and J A 
Wood, Mel^ond, Okla. The object of this 
laveoi^n ts to provide a devlee of the char- 
acter specified of simple and Inexpeiudva 
construction for graiUiig and rounding up 
roadways, wherdu a scraper plutv is pro 
vldad haring means at its ends for connec- 
tion with draft animals to travel before and 
behind the plate, said plots having means 
for permitting dtlker or both emU to be 
Ufted. 

TRACTOR PLATFORM— W J Bw- 
MAon, Box 164, New Iberia, La, The in 
volition haa for its object to provide a de* 
vice of the character specifled adapted fur! 
connection with the b^rdaon type of tractors, j 
for providing a suptiortiiig platform on which 
the operator may stand when be deolres, the 
said riatform forming also a connection be- 
tween the article being drawn and the 
tractor 

BULL HOLDING INSTRUMENT — O 
E. Hatcb, Box 466, Davenport, Iowa. 
Among tha objects of the invention is to 
provide an liiatmmeut which !• adapted to 
be postdonod in the noatrllfl of the bull, 
grip th« cartilsge between the nootrlls and 


tsaAer may writs on the lower psrtlsw «lj 
dit board withont hMoBveokMa. Tha board 
nay hi elevated ao that the writing »tr hi 
v iewed hj die stndsots^ and may be hobl |a 

adJaalad pooltkML (Seo Ftg^a, p.l 8 Br) 

BAiB WAVB.— a. Soiumk 2080 BtMd> 
mr. Smr Tmrk, N Y AnaMf O* .tlMti 
of fho Inveatioii Is to ptovido a form of Aalr 
wwt or rather a pair of eoactinf bait 
#av«a, which will Impart that eonfemation 
kpown m the Maroel wave. A further ob> 
jaet U to provide a dovieo which is aimpte 
aad practioal In oonotnutlen and operatic 
00 that women may nso the waver at ‘home 
withont the asristanea of a profeaeinnal hatr- 
d reaaer 

BBVOLVINO HEEL.— T HAim^ 6 Wsto 
Pins St, Orlando, Fla. Tbs object of tha 
invention is to provddo a monnong for ro- 
voivliif heels which can be appliid to shoes 
without reqtdring the ordinary leather heri, 
wfaiob is capable of appUeatlM by ons In- 
exporieneed aa a cobbler The device may 
be readily dianged from one shoe to anotlier, 
ea well as permitting the renewal of the 
enahkm or treed portion of the beet 

SODEBGEB.— J F NxLBOif, 10 Prmitiee 
Are., Greenfield, Komi, One of the principal 
objeris is to provide a aquesgee whlrii is oon- 
structed with a ffe xl bl e elaetie strip of rect- 
angular formatioa so as to expose all the 
workitig edges tbereof for nae, kreapeetive of 
the working space in whhA It la to be uasd. 
Another feature reeldoi In the provlalon of 
a novel means for aanooUtiag the reaUlent 
strip with Its handle, to materially increaoe 
its strnngth ami durahnity 

TOBAOCO Qaaoeoir. 400 Ful- 

ton St, Union Hill, N J The ininmtion 


7 *HE object of thu department » to calahg recmdfy patented mHn- 
iiom and design patents for ready reference In view of the (urge 
number of paitrUs covered, tl u ootootu that each notice mutt be con- 
fined to the broad essentmb of the patent desenbed and^ m toms hntanees, 
illtairoteJ, r/is name and addreu of the mscnlor are green m eeerp m- 
jtonce, to factUtate dtreci correspondence* Copies of the patent spectfko' 
turn vnll be furmiW upon recei^ of 15 cents each, In a merd^ Ms is to 
be a meeUng place far the man »tth an idea and the buuneu man in teorcb 
of an tdea 


irititik is oolst ini eSUtoat la pperatfea, 
daidble to asrvla% rinu^a to wda ts ifc tt pa 
anff repair, raadby , “ - - 


ehatge a prhdt tomto ed gaanlity at w«tor 
at each opesatkm aad eaa be varied hr 
a d j Bs tapaont of tlm valves 

W33fDOW.-0, B, Wkmw tggg Va* 9ds 
Et Vtn Oadar Baphto Iowa. The ftb ju t la 
to prpride waSms tot nomneriwa a Mto of 
cUmng wfadbw aabhea to aueb toaaaec toat 
toe weight of oae amh wtU aeantoitouenoe 
the wel^ of toe otbtv afid titf et by paepAt 
the sariwi to be moved to epoa or 
pooltfoB riaraHeneorndn. A rarthSr 
w to provide means wherehy the low* 
may he held in raiead L 

white the upper imsfa rimalpe to Ue aomai 
ijossd poritfen, 

METHOD OF MAKOTAOT UBIKO Oft- 
NAMRNTATlOm A ND FtW lmjaD AR* 
TicLBis ummaty vHirauBrBO^-^. 
J Eiicna., addreaa Sacto Be« k Oon dS 
W 8Qtb St, Near For^ N. T Thp tovea- 
tloo relatos to a OMtood of provUttug an or* 


nament of on axtvemely fragUa aad ptoaotog 
aw>oaraaei, partMlariy adaptad tor aaaoeU- 
tlon with wMri^ apparel, oeotondeoca^ etev, 
sod hy means or Mteh each ladivldnal eto 
meat of tha omamant wOl stand oat to relief 
from the adjacent portion^ ea well ea the 
backgroond. 

PLANT STANDi— D. F. Levpow. 100 
W lOSd St, New York, N Y. The tovest- 
tion aims to provide a idaat atend to whleh 
primarily the parts mey be arranged with 
respect to eadt other, to provide a oo n past 


thm wltoto a mtolmutt anMmnt of epaoe. 
A fnrtiier ofajeot ia to e on s tm et too dtrios 
with anna eaiwbla of bring readily adjnetod 
and applied, to aoMimoitoto and fisfldy gvto 
virtnally any typs or atae of reaeptaeia 
whleh is to be supported. 

ATTACHMENT FOE raNClLS.-A. A. 
0BOK, Pupoaky, Mton. The invention has 
to view tbo provisloo of an attariuaSttt 
whisli eoMtltotoe the meana tor hetoriating 
an eraasr witii the end of a peaetl, paa or 
other writing or drawtog tostmuent, said 
means bring designed alee to fanetion as a 
cito tor retatotog the toatnunent to g porimt 
Another objeot is to provide to eommattoQ 
with a tnbolar attaohiiieiie a didtog means 
tor effacting a redial eoatraetka or expaa 
sloa to grip or reloaae the ereaer. 


bold the bull durina the puncturing of the 
rartllngn for the reception of a ring A 
further object Is to provide an instrument 
which Is so shaped as to form a guide for 
the inunmga of a trocar to puncture the 
cartilage. 

BALE FORK.— H A. WATiaucAK, Lib- 
eral, Ma The invention has for its object 
to provitio a fork espociallg adapted for 
handling baloa of hay, wherein a supporting 
bar la proridist, ha>tog msans for support < 
Ing and permlttlBg the same to hr truns- 
porteil, together with a series of Impaling 
hooks for engaging the balea, the hooks being 
su connected to the bar that they may be 
Himnltonouusly bold to operative ptoitio^ or 
tripped to roleoso the bales. 

UOTJTON PICKING APPARATl’S — 
A D ALtix, address Alvin Mueller Cotton 
Picker Co. 321 llicka Bhlg.. Ban Antonio, 
Texas The purpose of this Invention Is to 
provide an apparatus for picking cotton from 
the plants in the field, in whi^ a pair of 
picking members are so constructed, sup- 
ported ami operated aa to effect a complete 
removal of the cotton from the plant without 
collocting any matter foreign to the cotton 
and without injury to the pUnts. The d«^ 
vice ia pro\lded with a wheri-euppoHed 
rAaaais and ndjnatabla picking members. 


Of Gcite ral Intsraaf 

BLAOKBOA^"^1-0. B, Nixt and R. H. 
Bonos. Faiinottsbnrg Fa. An important ob> 
Jtet of the invention is to provide a block 
board espariolly adapted tor use tn oebooia, 
the devlee bring provided with means wheiw- 
by the board may bo raised nr lowered to 
meet the varying oondltions enemrateved dur- 
ing use. For Instasee, ao tiiat. a child or 


relates to a pipe whirit la arrangeil to pre- 
vent borniug out of tile baM of the bowl and 
thw tosnring long ttfe of tbo pipe. Aa oh- 
jeet la to provide a chamber tor the recep- 
tion of the nleotine to prevent the aame 
from poaring Into the pipestem and to tbs 
month of the smoker A further object la to 
tnsnve an even draft and a uniform burotog 
of lha tobaooo. 

CLAMPING DBVICE.-P A, HovniAlf, 
e/b Bmead Mfg. Co., Hastinjm, Mhuu TUa 
iaveatiou has particular reto r a n co to a davtes 
tor damping material aooh aa books or 
papet> tegetfaer An object Is to providt sa 
sutofflsae damptug derlos to wUoh the 
books ate eonstontly subjected to a prsda- 
te r m lae d preaanro between the parts of the 
etateptog device so that their aaaenUed eon- 
ditloii is maintained 

HUMIDIFIBR.— F B. Eemex. 1412 
Idaho Su Lawiaton, Idaho, Anton# the ob* 
joeta of the invention ia to provide a kumUtt-! 
fior whiofa may ba used in aa otdtoaty dgar 
box aid which win Impart the aoms omoont 
of motetnre to ail the dgais to the bp& 
wharetn tha motet lAaorfaent material uaSd 
Is Im direct eontact with Ml the dgars to 
tite box. 

WATER METER BOX— N FtteHI. 
Santa Boos, Cat The Inveatien rriated to 
« protseting box tor metan. Its .pIbjMt te 
to prorids a eonstmotion which ia attirmilriy 
rin^ but strong eaotmb to protant^ wgtev 
Mitsr against the piMprs of the garth, 
wksn teiHsd. Another bbl^ to to ptori^d 
a proMtog box wherdn a tosMrvate eana' 
teprovkril as a cap too tbs fcrintor es d riShi 
FLtrsH TAXiva--a 
Skrih Altnoak, Fa. 
this invaatlatt te to provldo 


tVSuHrBte, in 
L Tite ywyasi^ 
urido M waik rsgm 


UBTBGD OF MANUFAOTURiNO 
UFTS ANt> ABTICLES DELVED 
THERBFROM,--T A. BowoM, 21 Frank- 
lin St, Watertown, Man, Tim tovteitioB 
alma primarify to provide a method tor whM 
tiha flbm of atradds will ba firmly to 
IS. A fnrtiier object to to pttrids a 
novel form of btodar wfaieh win starivriy 
grip upon tha stranda of fiber of which tha 
fiatefaMmanantal dsvto% to tbs fbm of a 
ttttt or tna ari, la i 


PAmt OB BBUCi FOiB^-Hr BSUOCAjr 
and S Baaninrt SU Jagntofi St, Bfou* 
New York, Tha tomatiob r^tes gsscMUy 
to a fils of rimpla aad raoid coastthetioa 


■* votwiii id u on ww, 

t Netotoo, Pik. ntto 
trap am ptavtm 
> ha^opriihy top Ims 


for pwCabto use. An ebtoet k to 

pcovide a fito ef oaOh ennatettriton that If 
may ba raadtly mads of ma pisss at mstab 
rither wire pr riisri^ aad no amngiii as to 
preomf a pfnvrilty of mrlniMika iageto of 
vatTOg tongt h s nmt todiridM pietos af 
fited aaF ba Ik da ptei dsatiy rmamd^ 
BAP KEST^-^ E* OowpXMii Box Ififo 
K Fa N<k % West Nstefoo, Pa. “ 
tovantleh tolates to a- 
with adgm adnptod to I 

when ent e rin g the nest 

tg to pM^ a Diiat of.hoi^ drim haria# 
a jrgtoiri teoatoff to.ijW 

IStHts toe gfiasiMk.bMsato m 1 






«>dl aMkar W 

i» tto mcttu 
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Ih 

ii tnnJUtoNt leo^MM' »• ViWflr 
uid «irfb' «r 4«tu)Ma «B apdrof 
wdiiiMK uylM Wi. It k «]«> «B OhiMt 
durt nd •edanir 

taobfnd tU ww^Wii kiUM bt rfvqd* ta 
eowMMte fliBdiiiMVMlvrto Mtmnecnn. 


BOMBmOA^W. 1. fU«nj» liMofai 
Ava. «id Baftte St, Jamtoa, U N T. 
Tlw ated Sm oimtlo* U ta pfovUa « d*- 
vio* of tbia BAftnaabkli aluQ «Cpfd amido 
profeoodoa to f)to boof aC tadng hofow and 
at to* aa«M tiM Mnbodjr food nmarlng qnal* 
idM and ait ra — IMtowt A farther oh- 
i«dl to to ptovldt a fllKia tneliiBiia a diaiUMl 
0 Mnbar *htoh wtom flOed vito a atrip of 
nwcol, SraiitaMy nlmnlmiin, mlU qntoUr ba* 
eofloe rft«lh—id and wUL aSord a aood crip* 
ping aoatoot of Uw muUm to ha tratotod. 

rat TBAP«^4 NaoATAHa, odaTMe 
BiMMil and ^tarton* BUo, Te^torr of 
HawaR An obiaat of the biTontton to to 
iRTovUe a dertoa wliM to twpacdrily adapted 
to catoh rata and otlier rodentn. A farther 
ohfaet B tba prav toto n of a trap In wfalrii 
BO bidt to- oaed, but in Ita piawa a ahaet of 
tranaparent itoH wlto a dark baakcraand 
fomdiiC oaa ride oC tha trap worrm to aronae 
tba odrloaUr of the rat, who wiU be entloed 
to enter Hm trap to vanr atoipto in con 
atrootloii, atrmc, durabla, and practical in 
IlHO. (Sob Fig, B.) ; 


POBTABLR FLOATIMO BREAK- 1 
WATBB OB BUl/KBBAD^lL A. Wurnc, 
40 BUlott St, Beverly* Mawi. The Inven- 
tion rriatea to marina 'apparatna or applt- 
Biicea. Tb« prime object to to provide a 
device adapted to ba andmred in a aeaway in 
vnefa a manner that aa the aeaa waah there- 
over tlmy win be broken up with the reanlt 
that in the lee of the devtoa the aea will be 
quiet and calm. A forCber okjeot to to pro- 
vide Ike devicie with a power plant that it 
may be moved under ito own power from 
(dace to plaee. 


ItBIB10XBAT0R*-H, C PnoKm; c/o 
Naive iMtei Cofik, NaahviUe, Teem Ani 
objeet oC the hiventtoti to to provide meana | 
wbereky a rirenlttioB of air to induced 
throogb an foe or otiwr refrigerant dbanber 
and then toroogh a oeoUng chamb» where 
poultry* maata, egga, tniita, vegvtatoaa, cto, 
are atorad. A fnitber object to to provide' 
meana tor ooatroUtng the dlreetiaa of tba 
air, 10 oa to carry of odori and maintain 
the deelrtd lew tampentarB* 

SN0Wl>1X>W-.*;r V ICAmajns 218 
12di St So^ Virginia, liinn. TOt inven* 
ticio baa tor ila objeet to provide a defvlee of 
the ebanwtw apeeUtod adapted to be con- 
nected to tbe fmt of a motor vefaide and 
to ba operated toerefay, wbarelii moriianliim 
to provided tor ateertog tba ^ow to permit 
It to toUow tome in tbe roed without atrain 
OB tbe plow or tbe aaotlve powers 

BUTTON VASTIBNBR — N Oms* 
wnaoK, ad^ima A Uringaton, 806 Fair- 
moat Flaoti Bronx, K T The invention 
reIntea to a daMbaUe faatener having a 
button bead pvovtdea with a dumk to ba 
engaged or dtoengaged by the faatenw meana 
Tbe general object to to provide a m e ana 
that wiU aaonrriy boto the button in faatoned 
poaittoi^ and whereby oonventonce to pro- 
moted in toe attacking and detaebing of tbe 
button 


SGUSNTIFIC 

SREMBRTIKO STOBB^. B. Joiraa, 
San Dtogo, OaL TOa toveatlon relataa to 
Btorea wberelB toe euatomera watt upon 
ttwi a riv ea by picking out artitow and taUng 
itoam to tba caaMer to complete tbe pur- 
ckaae. An object to to provide a etoro 
; whereby an Inventofy ci bOmA may be rewt 
:Uy made, and tot onatomer may review the 
, eadre atock aa be paaaea along In one Ulrac- 
. riott 80 that there win be no camfoalnn by 
m ee ring othan, and ao arrangeil that U to 
eeay fmr tba onatomeri to aerve tbemaelree 
and eaay for tbe atoek to be replaeed. 

FBOGBSa FOR THE MANUFACTirRK 
OF mON LBATHKR.-<h Bohm. Itomi 
atadt, Qermany Among tbe objeeta of tho 
Invention to to provido a prooeaa for maua 
factoring iron leather, whldi conatota of 
aublecting the akina to a tawing acdution of 
iron aalta. adding a diluted eolation of wat, r 
glaaa to tbe tawing aolutfon, and adding a 
aolntlon of formaldehyde to the tawing aolu 
tlOto 

BAO HANDLB HINOR^F G. Bor 
WMOHT, 1706 Koter St. Philadolphla, Pa. 
An objoet of the Ineentlon to to provtcto an 
adjuatalde hinge which can be attached to 
any type of bag whereby at the will of tho 
petaon carrying the bag the point of aupport 
of the bag with rcapcct to the handle to 
varied to ahlft tbe wright from one aide to 
die other A farther objec^t rmidea in tho 
provialon of meana whereby the load of the 
bog may be ao aUfted that the bog to aato- 
matlcally bold away from the lege 

ATTACHING MEANS FOR SEPARA 
FASTHNBR ELEMENTS— A Lk- 
viga and L. OrnoocAN 334 E. 23rd St, 
New York, N T Tbe inveattou relatna to 
roeane for attaching foetener etomenta to 
flexible aupporte, audi aa tho flapa of brief- 
raaea, podeetbooka, muale rolto, or aimllar 
ooiicalnctie. The primary object to to pro- 
vide a haap which carrioa Iti own attne^g 
meana, which may be quickly and onally at 
tnebed and will thou be a dmo and labor 
earing device. 

EDUCATIONAL DEVICE— B. te R. 
hfooBB, 44P0 Arch St, San IHogtn Oal Tie 
objeet of tbe invontlon to to prn% Ido a device 
for teacklng children and othera number 
proceaaca, apellfng and other facta which niuy 
b* aaaociati^ together, aa. for Inataoce the 
color and ita name, a fact of htotury and ita 
date, wherein tbe device, being in effort a 
toy, engagea the play Inatlnct while it 
toacdiea. 

HANDBAG— M Duvoiip, 74 6tfa Avo. 
New York, N Y The primary object of the 
invention to to ao conatmet a handbag that 
the aame will have a plurality of individual 
eompartmenta. It la a atill fortber object 
to ao oonatruct tbe bag that certain of tbe 
eompartmenta are aoeaaiible without openiug 
tho bag* and that when the aame la in open 
poaitlon oU Ike eompartnunta are readily 
acoaoriblo. 


Hardware a n d Tooto 

SOCKET WRBJNCIL— P I SavA* Box 
206, WaUako. Tjrritory of HawalL Thin 
invention baa for ita objeet to provide a tool 
eapedally adapted for nae with aparfc plnga 
wherein a aartoa of aocketo to provided any 
one of whlrii may be brought into nae , the 
wrench oomprialng a tobular body of poly 
gonal onMHHMctlon haring Ita enda of on 
equal croei oa cri on and haring movable 
deevea of polygonal croaa-aectioa within the 
enda of tha aame adapted to ba moved into 
and out of operative position 

LIFTING JACK.-H M Knox. Peno 
koe. Ran An object of thto iuiootion ia to 
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pr o vide n jodi which to primarily dmignad 
for golckly miring tiie axle of a amall anto- 
tnoWlo off the grouiKl, and a Jack in which 
the walritt of die oar will operate to main- 
taia the aame In elevated poritiun after It 
hoi baan ratoad by the Jack. A farther ob- 
ject to to provide adjtaating meana which 
win permit of the Jack being oaed with axlaa 
of varloua helgbta. 

fiTTRAP WBENOH— W I>Tnminn, 1206 
Oaaga Ave., BoitlearUle, Okla. Tlw Inven- 
tion relatca to wranehea for turning pipea, 
bar% or other round objeeta and more par- 
dcnlpriy to a wraneh employing a flexible 
strap aa dm gripping medium, whereby to 
prevaut marring of dm work being turned 
In oueh wrenckea roola or Ita eqnlvaleut to 
oaed to IncnMUM the n<rtie«tou of tbe gripping 
action, and an object ia to oonatltute the 
ludlow handle of the wrench a contalnor for 
the rorin, 

UPHOLSTERY NAIL.— C W T)bct, 
Foirhaven, Mass. An object of the inven 
don to to prnride a nail particularly tie 
signed for upholatory or similar rlaanrn of 
work which will not cut nr scar the fabric 
wbkk it to adltooU to aeciire. A further 
object to to proride a noil having a alightly 
rerilSent solid fiber head, which will obviate 
the danger of scarring the head when tho 
nail to being driven 

REEL.— a J Haxtin, 1114 Inrin St, 
Woodlawn. Pa« This invention relates to 
reels eapedally adapted for use with foucu 
wire or tbe like The object to to pro\Hdo 
a reri of aimpto and durable construedon 
and extremely light wdgbt, easy and Inex- 
penrive to manufartiire and of ouch compact 
oosstruction and management aa to occupy 
a minimum amount of apace. 

PINCHCOCK.— W 8 Avwt, J200 High 
land Avc., KnoxviUe, Trim Among the ob- 
jects to to provide a device of thia tyjw 
which to formed nf a single piece of spring 
wire bent upon itself, und which may bo 
conveniendy inanipulatml to control tho flow 
of liquid through a piece of tubing A fni^ 
tber object to to provide a tnbe clamp which 
win bo simple and may be readily applie*! to 
a tnbe to offcctively doao the same and pro 
vent leakage. 


Heating and lightfaiy 

FUEL DURNER.-H P Poxrxa. c/o 
Gypsy Oil Co., Tulsa, OUa. Tbe Invention 
especially relates to burners odapted for 
bumiog goa aa a means for beadng the 
water In boUero. though not restricted to 
sndi use. An important object la to provido 
a burner baring means for efiSclendy cm 
ploying gaa under a low presaiire, and for 
prevendng back firing and (diminatlBg much 
of tbe notoe Incident to tho use of bumera 
of tbto type. 

FUBNACB CASma— N VWr, TOonm 
ingtoo, IIL In general tbe lu\entluu relates 
to fomaoea for beadng air to be drrulateil 
through rooms in a building ond more mpe- 
ctally to the caolng for confining Uie nir to 
ha Imted, to oonaorve die heated air, and to 
prevent leakage or radiation from the caeiug 
Another objeet to to provido a caring non 
atructod of sheet metal and asbestos or 
other insulating material made up tu panehi 
or aredona readily bolted together 

AUTOMOBILE VALVE.- M J Bab- 
BXTT, 82 Prospect Place, Brooklyn, N Y 
More particularly thto invention relates to 
sprlngyftctuated valves for use on goa pipes, 
which have lever means adapted to pennltl 
doring when the pressure of gas fulla below 
u predetonninod point An object is to pro- 
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vlda a vklva w hto h win nutomndeany doaa 
wbeu the p ra aa ora of tbe aerrioe pipe falls 
below a predetormtoed point. Tboa, if tbe 
flame ahonld be exdngaUhed by reaaon of 
low praamire, there will be no flow of gae 
ahonld tbe preeaure again rise. 

COOKING RETORT— F B Donncl- 
LAN, 100 flth St, San Franctoeo, Cat Thto 
invention relatca to means for inadrdng cana 
into and writhdrawing them from a retort or 
cooUug veoHol In which the contents of tbe 
cans are cooked by steam of high preoaure, 
and among the objeeta to to provide such 
means which will avoid the hma of steam In 
micb operations. 


M achin e s and Mec ha nieol Dwfcaa 

REVERSING MECHANISM FOR 
SHAFTS. — K R. Tellethkn. 78 IBth St, 

I Brooklyn. N Y This iniendon has for its 
general objeet to provide a reversing meofaan- 
lism adapted to be associated with drive and 
dri\en sections of a shaft, such as a marine 
engine shaft whereby to effect wrlth facility 
either a <Hr^ drive between the shaft see- 
dona or to bring Into play a rewndiig nMana 
for giving reveme movomeut to the Jriven 
shaft aecdnn (See Fig 4.) 

BORING MACHINE— O A Smrh. 180 
Canal St Bratdeboro. Vt An Important 
objeet of the indention is to provide a boring 
machine baxlng uo\ul means whereby the 
serdcal ami liortoontal drills may be rimnl 
taneouriy fnl to tlie work for drilling the 
hole at different anglee into the work. The 
device to provided with means whereby tlm 
plecoM to br operated upon are fed to and 
hold in pofddon while being drilled. 

DISPENSING DEVICE.— A H. CabL- 
■oN, c/o Nevto fhmsnllrtoted SidHMiJa, Ne\'to. 
Minn Tlic ln>eiitiuii is particularly adaptiri 
for use in connectlan with the dispensing 
of predotermined lengths of paper or towels. 
All object is to oonstrnct a device whlrii 
shall bo udapteil to furnish stripe of material 
from a roll it beinx imiieceeMary to provide 
perforations in the tosly of tlie roll to permit 
of tearing die strip, the doice automatically 
detaching the strip from the body of tbe rolL 

FEED - TABLE Vim PRINTING 
PRESS.— I BKaKowm, 6 W Sd St, New 
York. N Y This iiiientloii hna for its ob- 
ject the provtolon of a feed table In which 
by simple and ready adjustments a wide 
variety of rises of paper can be accommo- 
dated on one table The idate la proyhled 
with a plurality of groo\eN in alinoment* 
and adjustable rods which can be moved to 
poritiona fomdng a series of gntdsa for tha 
edges of any dusIreU aise of paper 

STEAM FRICTION DEVTOE— F T 
Swanson Roiito J. Box 301 Hayward, CoL 
Tlie invention has particular reference to a 
device for nctnating the dutch on a caUt 
drum or tbe like Tbe primary objeet to to 
provide a form of device whe^y tbe grip- 
ping effect between dm cable drum and driv- 
ing modiura therefor may be varied at wlU 
and the dtitching effort graduated 

TEMPER SCREW — J BtTVNS, c/O 
Bnma Tool Co.. Okmulgee, OUa Tho In- 
^ondon rvlatos generally to temper acrew e 
employed in apparatus for drilling deep 
wells, Its purpoae bring to lengthen the 
stroke of the tool stop by step oa tbe drUUng 
operation proceeds, ao that the bit wlU ba 
certain to strike the bottom of the hole on 
each down stroke 

ROPE CONVEYER.— A l>EinNoa, 161 
Rue du Gourcrite. Paris. France The In- 
vention relates to wire rope systems with 
fixnd cnblca rmployrd in towing bunlage and 
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llawHun; 



tranHjiortfr plnnta conipriRinE one or inon 
nbliHm Mocar^ nt the endH to anrhorttiP* anil 
mtlnff on interiuedlalo mipporu AmonK 
the objM*tM iff to onnble the eablra to iiiidvrfp) 
oartain lonicitudinol illNplareineiitB tn rein 
tion to their IntortuoiUHle aiipports, «ith the 
reniilt that the HtreoMM nethijc on tlieae iup 
port* are runeitlembly lemnod. 

AirroMATir i'Rf:«blrk*-operati?d 
VAIiVE FOR ENUINt*S OP POMPS— M 
J Joana, Box 474, Mnletone, Mont. The 
iiivonitou mlutee to valve meotianlein for 
effecting the inlet and exhauet of fluid pree- 
■urr to and from u cylinder \n Important 
object 1* to pro\Ule a valve aeaemblage 
■duptofl to dlnpniiM with all connecting rod* 
or the like batween tite platon and the Hibling 
valve elo 0 >ent* tlionby ellmliiatiiiK the leak 
age ordinarily Incidental to valvca sa uonally 
arranged iUee Fig 5 ) 

PRIIiUNO RIO— J J Tiiomwiow.1758 
W 24th Bt Lo* Angeleo, Co) The drilling 
rig referrpd to tn thU potent boa for Itn ob- 
ject to provide mnebautam for uoe in cou 
necthHi wltli the reel-con trolling lever and 
on which Maid lem in mounteil, to hold the 
Itver in the dealrod pcodtloii without the 
becnMdty of any attention on the part of the 
operator 

COIPLINO— W r narcKKa, addriMi 
National Mnycmnaine Machine t'o 207 
Padfle Bt, Brooklyn, NY An object of 
the invention i« to pmdde a tdmple Inex 
penal ve and durable coupling for cotiuectiiig 
a Htadonory beater Hitch u* are purUeularly 
adapted for mixing niayonnajMp, to a Hiipport 
BO that the stirrer, or bcuter may hr Mwurely 
lirld III poult Ion while tlie rei'OpiiK.le con 
talldng the mayoniiulHe U rHiiNcil to rutute 

FRONT ROLL STAND FOR SPIN 
N1N0 FRAMF^— D O Lkonawi and A 
P OnKKR « 'o I) (' IjTonnnl 114 Morri* 
Btt tireenvillr S C Thi* Itiventinn relates 
to Mpinnlng and ruling frumm of cotton 
mlllH. A purpose i* to proildo a sionil hu\ 
lug a bearing wblrb la udJiiMlablu to support 
the front frod roller In iHodtion to soeure the 
proper tcuHlonhig of tliu yum and which is 
remotaMy annriato«l with tito stand to |Nir 
mit BiilMtltutlon of u new benrliig when it 
becomcH unduly worn The mounting of the 
baaring Is such as to permit of both lateral 
and vertical adjnstmout. 


Maateal Devicea 

PHONOtiRAPH ’CABINhT -J Baoh 
AK 822 W 39th Ht, Chicago, 111 An object 
of the Invention la to provide a phonograph 
cabinet In which rreunta aro maintained in 
eompartioents In tiie same caalng in which 
the sound reproducing mechautam Is hoiued 
A further object is to provide a device hav 
lug comportmernti ramprislng a anries of 
po^etH for indliidtial rooorda, whereby each 
pocket may be markoA ao that the record 
may be (luickly loco led. 

Piinc MoTtra and Tbelr Acegwogitg 

PISTON— Z A. Barm^ 
51A No IHh 8 l, Boise l4bbo Among tbo 
objects of the Invention la to provide a lubrl 
cstliig syHtnro fur iiitonml combustion en 
glncM, and pnrtLculnrly a piston construe 
tloii to effect 0 priMlotcnnluetl dlatrlbution of 
oil wdtliin a cylinder A purpose is to pro- 
vide one or mure channels (ui the Inner dde 
of the fdaton which are formeil to catch the 
oil aa it Is thrown Into oul side of the t^f- 
Inder and to doUrer the aamc to tbo o|ipo«lte 
ildis thereby offocting a proper diotrilmtioo 
and preventing uneven wflpv 


INTERNAL t'OMBlTBTION ENOINI*!. 

-R \ I*LUNH, Turon, Kan The foremost 
object of the Invention Is to provide a car 
bureter so cumbineit with the engine that 
use la made of eompr o ased air creatoil by a 
part of the piston, to eonvey the fuel to the 
working chambora, the carbureter including 
mcana whereby tlie streoni of comprcssctl 
air may be either partly or wholly diverted 
from the spray umude, to obtain variously 
proportionml mtxtums. 

CARBURETEn FI EL BEPiRATOR 
AND FUIuL VAPORIZER.— F Smith. 
614 W Mulberry St., Kokomo Tml The 
Invention oontemplatm the uoe of means In 
uannoetlon with an intake and exhaust nmu 
Ifold whereby to rocolvo and separate fuel 
flowing from a carbureter to the extent of 
withdrawing the heavier partiolcs of fluid 
from the well brukon partldea duspomled tn 
the olr which pose on to tim intake porta, 
tlie heavier partidea so aepa rated falling 
upon a surface heated by the exhaust gases 
so ne to vaporiiee the oame In order that 
they may rise into and join the flow of well 
broken fuol ' 

VALVE OPERATING MECHANISM — 
F B McLka'v, 138 Broadway, Oemm Grove, 
N J Tho invention alma mure particularly 
to iin apparatus serving to operate valves of 
iiitanial cuinbuHtlon euglniia with a view to 
varying tlie tsiwer of the engine. An object 
Is to provi^le means for operating tlie motor 
with tlio utDHMt economy where a relatively 
small umoniit of power la roqulrcd, but when 
neceisinry It will be poeslblo to InereOMe the 
powfer to such an oxtont oh to develop the 
maximum efficiency from the motor 

Al»XILI\RY AIR INTAKE FDIl IN 
TERNAL t^OMBrSTIDN ENGINES —J 
Bacuh, 330 W Sffth St, laie Angeles, (*al 
Tlio iiircoHnn hns reference more imrUcu 
larly to an antomutlcally operated auxiliary 
air intake whUb is applicable to the intake 
miinifnids of engfiiM between tbo charge 
forming device and the engine It is the 
purpose of tills invention to oo construct 
the divlco that tlw engine may he operated 
with an cconomicnl saving of fuel 

ENGINE TESTEB.-1 Mohtiujo, c/o 
Wm E. Thompson 314 San Benito St , 
Hollister, (*iU The Invention relates par- 
ticularly to a manually manipulated device 
for use in testing the Ignition system of 
liitcmnl ccunbustinn engines through the 
mcdlnm of short circuiting the opork tdugs. 
The object Is to provide n device which may 
be manipulated with convetileRoei, which la 
Hiniple and practicnl and ot the aame time 
so cuiistnicted thnt it may be used to test 
iitglups of various tvpes ragardtees of the 
number of cylinders or the relative piadtion 
of the siiark plugs. (See Fig 6.) 
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Rgllwgyg nd TM r Acceaiorieg 

STATION I\niCATOIL--G Gia- 
VATT, 322 Haywood BWg., Asheville, N a 
An object of the Invention is to provide on 
electrically operated and eontrolted indicator 
udapteil to be pmdtloned In the end or ends 
of a ear, oimI which will iodioate to the 
pasaengnrs the otatioas na they are appmarii- 
lug the aame, thus roUeving the conductor 
or brakeman of the necewity of calling out 
tlie statlona and to |>revent the mleunder- 
stamling of such calli. A fnrtker object fa 
to provide means by which all of the Indi- 
cators in the rare of the train can be elmul 
taaeonsly oiierated 

RAILROAD TRACK GONSTRCO- 
TION,— P H. Sammoh, 230 N Bnttriek 
Sl, Vraaketan, Bl, The gSMoenl bhjeet of 


tbe Invention Is to provide a railroad track 
uonatruotbin which haa meaiia for keeping 
the two rails eqnldlsunt from each other at 
all timetu A further object la to provide 
meana for securing the raibi to tho ti^ and 
for preventing the nuts on tbe bolts which 
hold the acctioiui of mile together from be- 
coming looeened, and to provide meana whidi 
will require less attention tP beep the track 
ocmstruction in order 

SLAt'K ADJITSTBR.— C F KAwr.KB, 
757 Railway Exebange Bblg, f'bicago, ni 
The invention ndatea to slaek udjuatera for 
hrakem. An object is to provide an adjuster 
for railroad oars in which mean* Is pro- 
vided for nutomaHcally moiiitolning the 
brake shoes In the required pntdtion with re 
spei4 to tbe wheels to Inoiirn tiie brakes be- 
ing applied uniformly to the wheels with 
minimum travel of the operating parts. A 
further object is to proviile a device which 
Is not Hnblo to get out of o^er eai^ 

GRADUATED RELEASE DEVICE 
FOR AIR BRAKES.— G A AitmauMiif, 
Santa Rita, N M Tho prime object of 
thJa Invention la to provide a slrople and 
inexpensive arrmigomont wbnreby the brakes 
will be ruleased in a graduated manner pro- 
portionate to tbe fnereuae or biilldluf up of 
train pipe presNure A further object la to 
provide a dev toe which may bo rendllf ap- 
plied in connection with standard fluid prea 
■are brakes and will be rvudlty acceoaiMn 
for pnriMises of iidjnstment or repair 

TRAIN STOP— G P HoiAW, 12 Madi- 
son St, llntlniul, Vt This invention more 
particularly relates to moans for nutomuti 
eally cuiising tbe stopidng «»f a train If It 
attempts to pom a danger signal A farther 
object is to proviile menns for opening the 
olr line of the alr-brnke system of a train, 
■0 os to antomatioally apply tbe brnkea and 
stop the V'clilrie if it attempta to pasa the 
■ignal 


PerUlnlBf to Rocroatlon 


TOY VKUrCLE,— II J Lcach, addreM 
Howard P French, Mount Carmel, 111. 
Among the ohJ<H«ts of the itivontinn la to 
provide a child s vehicle, more partieularty 
in the nature of an automotive vehicle, la- 
clading a propcUlng means, gears, levers, 
etCi^ and certain mecfaanlam for varying of 
speed and rcorwnrd movement, eouforming 
in general cfaamcterliitiQa at least to tim eo- 
aential operating levers of on actual auto- 
motive vehicle 

GAME. — F n Aiviiraaox. 83 Boll Ave,, 
Patoraon, N J The invention relatoa to a 
game, the primary object of whicA is to pro- 
vide a recrontion serving to cause the par- 
tidpanta to indulge In physleal axert^, and 
at the aame time quidcouing their faeultiea. 
The device conalHU in providtug a number 
of pTojactilea and Tueana asrvlBg to cauas 
the same to be thrown Into the air to be 
eaught by tbe (doyers. 

SEESAW AND TOY VEHICLSl-T. a 
Xboou and li. F Caumoiit, addreaa X*. F 
Coaimmt, 08 8d Are,, Now York, K Y 
The Invention has for ita object the flon- 
•tructlon of h toy which will act as a veUcie 
for tranaportlng one or imure ddldron, and 
at the same time acting as an amoaemaat 
devioe. Another object la to provida a ve-' 
Mde with o wmsaw or woUting b«ni nketn- 
ber arranged to propel the veblde by tbe 
cMldrea while riding. The devtos la ao. 
aonatnetod that it may ba rea^ folded' 
into a Oman ^laca when not In na*. 

4erlee la Rlnatratad In aefltioffal atovathw in 
Fig. 7. 


Ptotnlning to VaMcIfg 


WAGON DOOY--J SmcD, 123 0th SU 
Long Island City, N T Tbe invention re- 
latea partlGularly to audi bodiea aa are de- 
signed for uae in conneetkm with motor 
trncka for heevy load aervlee and reUahto 
operation Among the olijeota la to provide 
a floor stnMjtiire for a truck or wragon body 
having pecuHai^ atrong, reliable and efll- 
elmit stoke supporting meana. Another ob- 
ject is to improve the eonstmotion of wagon 
bodies with respect to the combined floor 
silla and stake supports. 

AXLE-UOUNTINO — N J Ooimoiff, 
6M9 Constance St, New Orleans, La. The 
invention more particularly relates to a 
spring-supported wheel, tbe object being to 
provide a qniek-aeting and constantiy effec- 
tive means lo oonaeotion with wbeela, where- 
by to take up InequaUtios in tiie roadway 
surface for which Umi ordinary body spriags 
are more or leas ineffective. A fnrtiw ob- 
ject is the provision of means which wiU 
assist in sbtorblng the reboimd as well aa 
promote greater lifo dtm to decreased wear 
uf the parts. 

WIIEEI- LOCK,^n J Ramhok, flOS 
Misoiou St. San Francisco, Calif The 
principal object of tlie invention is to pro- 
vide a chock or the like capable of bting 
locked to an aatomobiln wheel to prevent 
tlief^ and which is loduMi to the wheel In 
such a manner that it can not he manually 
<ir otherwriee tnmed nnmnd or twieted upon 
tbe wheel Another object is to render the 
tievloo adjustable so that It may be muti on 
any sise wheel. The device is light and neat 
in appearanoe and eaay to manlpidate 

PNEUMATIC TIRE.— C F A 0«AT, 
40 Richmond Square, Montreal, Canada 
Tbe invention has imrticniar reference to 
that type of pneumatic tire cover or aboe 
wberoiii an inner earrOM or casing is located 
between the air oimtalner and the outer 
easing, and in which the outer caalug la 
relieved of the greater of tbe internal strain 
exerted by tbe Inner tube when inflated 
Among the objects la to provide a tire cover 
oa shoo pose^ng two seiuuWto ear ca aeea 
and an interposed rosUiont cnoliion to sus- 
tain the Inflating force of the Inner tube 

REINFORCING PLATE FOR AUTO- 
MOBUiE BUMPERS -U RgBitamif. 308 
B. SStii St, New York, N Y An obieec 
of tbe invention la to provide a timple snd 
strong device adsptod for use with antomn 
bile bumpem for tbe purpose of eliminating 
the teodancr of bumpers to break along 
tbnee portiona w1ii<di are adapted to be 
attached to the body or frame of the auto- 
mob^ Another ohjeet Is to provlds a re- 
Infcmng plate to permit the required 
stmth. Id tbe sem time permitttng a 
ready adjustment of. tbe bumper 

AUTOMOBILE DOOR LATCH/— P. B. 
Lavtoiir 4(MS No. Le Glaif^ CUeagov Ht 
Tbe luTbothm has spoelal refe ren ce to a &oor 
latch tor automoUlee, the principal objeot 
being to do away with the side notion In 
pashlng the latdrto ofibp ft, thus pemittiiir 
the- opening of tim doov wRb one motion 
from ^ odtalde or the inside of Oe ear; 
.The Invention further OontempUtsa a eon- 
stmctioiL whkh obvigtoi th* protend ing 
bandit wfakli neeontita^ two Astlaet mo- 
tions uTtlia Onentoa of the doer. 
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itMott VfiBKSitt AXLR*— A. Mfminc» 
•46# O^fchiM, OiL TUi liire&tlon 

rtUtia fmiNOT ta iolw 4Mtoe toUcIm 
I tnt kK i4< watw» man piiltUalirir to a 
nwr 13 # 11^ moMMlBC tteofor wiioh la 
MipMNif: ifvHMiHa to wimtua Oa hard 
vaaiata maw atavm^ ^rwiha and otfaor aoch 
Tal#Na,vlM ewrrr kaavr VMda> Anobdaet 
la to Mipi# an astMtetloa darlea la tka 
form of a daaUa vmr of batt beartasa pnp- 
•rlr otfntoad li a raaii (8ao FlA 8.) 

ynfiAPi^Qgf. — a O BtL i iaiaa ^ a/a 
Modal fbpdtm Baxbar 8hop, Hoa^ola, 
Tb ^ ttey of ^airaU. TUa liiTaBtloB bw 
for Ita objaet to pnvlda a davlea tba 
Aanatar m*aUUd. aapaaially adaptad tor 
aaotor vafekkib wbanm tba lamp la ao 
meomt/^ and ooaaaeM witb tba body of fha 
Titliir that it majr ba iMTad toward or 
fxmk tim Ttbtalo and mar ba tavnad with 
moot th tti aappovt to parmit toa lanap 
tTba adMtod la aor po w en. 

T HICI tf - P RKVaN M WO ATT fACH- 
KBMT won 8TEBBINQ WHBSBLap-SL 
T Ttum^ Waac Oonoordt Minn. Thla lo^ 
Ttntloa Niatoa to an attaafamaat tor prarant- 
tot iho maalpalatlim of tha atoning wbad 
mid ihrotila lavar of aa aotomoUla. It oom- 
prtoao a oaidnt to m a d of aoltabla natal and 
of aiKO a oontonr oa to oonplatolr honaa a 
ataartoit wbadL Tin attachnant bdof to 
•ftatoiroolar aaetloiiat tha aaaonar oaodon 
mar ^ toldad Into toa lanm^ with tha chain 
and othar parta of tba darioot tor convaodant 

■totofo whan not to uaa. (8oa Big. 8<) 

DBAl^lfOOIC VOB BND DItOP-OATES. 
— 4X O. BaKOKriiLD. e/o Joom B. Boyd, 
AlUuvino* Ky no object of too tovontlon 
la to proHdo a aiinple, loexpenalva and oadly 
oparatid loto whlto will bold tot and rata 
to doaad poaltlon without dantor of aod 
doDtal ratiiiat, and whldi may bo oaaiTy ro- 
Itaaed whan daalred to porm too gate to 
drop Into open poaltloii. A forthar objoet la 
to moyMo a Iddlna rato wfatoh may ba naad 
wlto an ordinary bod of a wacon body 
8H0CK-AB80BBSIR WOn AtJTOMO- 
SaCKlnrr, 8811 OoDoaon 8t, 
KapMa City* Ho Anonf tba ohjeeta of toe 
iuTwtkm to to prcnrfda a ahock-abaorbar 
whtto can ba appUed to an antomoblla of a 
wall known type wltbont any changes to tba 
latter and without tba naa of apodal tobU. 
A fnrtoar oblaet to to prodda naana tor |»a- 
vanttog ''alda away** of too body of too re- 
hide and tor raalUontly dtodpattog too 
■hoeha and Jan and ahaddng tba nbound 
wttoovt Impairing tha aOdancy of tba 
amtofi ordtoavlly toatallad, 

DOOR rOR AlirOUdBlLBR-^ J 
MoamM^ SI Bk t r mm Av«k, Tgakwt, M T 
An bbJaoC to to provide a door of too glaaa 
panel aatosalon or window type, arranged to 
parmit of fcd^Qg too window within the door 
whanorar It to dedrad to e on v art too anto- 
moblla body from an open to a ol oaa d ooa, 
and to aBow of raldng or lowarlnr the win- 
dow to mdt tha oreupant Anotoar ol#ct 
to to proiida a wln#w that to aelf-oontalnad 
in tba door and to adapted to bo movod In 
gnidowaya fmmliig part of the door ItaeU, 
kVTOUOfBXLB hOOK^^ B* OLATtON, 
4&b Ohnreh Sb, OreenriMiro, K C The In 
Yo a t ton ntoto^ to loddng doYleea tor pro- 
YtoOng Ao anmptltknia naa of antomoWeo. 
A p tar pooa to tbo prevtoloa of a lodEtog da- 
vtoa Whldi to adapted to lock too atoaring 
■ear la attoh manaar that npon imaiithortoad 
mnYaawat the vaUda arlQ ba oaoaed to troYcl 
la an namangnaWa dtratolom Vba dfotoo to 
rimplb tnaapatoilva and adapted to atoaring 
gaara ^ tha otmidard oonatmMttoOa 

B. tmh Itow Torit, If. Tbagao^ 
okdadk of ito lnYantlon to to proflda g wheel 
pf thalnMagM: trpt to Yariona 

PM### wbh napaar to tha arramn^t 

iBtof#8a^W>mnimimw>kaaandtW 


tor in aa m b aiC p aatoraM y tba driver, tor 
ccttmtonriy Jadlmtln# n aa a eottob of a 
ririit Or laft band taro or otopi The pri- 
oMtiy obJocc to to provldo an Indicator which 
, w4& comply with tha imlvaml algiua regu 
Itorioka. 

UlRXaiBW BBADZiIGHT— O W J 
Chuka and R. 1 Bnrimc, 18 Mann Av«^ 
Orange, N 3 One of tha prindpol objects 
of thla Inventloa Is to provide roeaus tor 
dlrlglbly amoolatliig a bcwlUglit with a tc- 
hlria In ouch a way as to reduce the vtbra 
tion of tba baadlight to a minimum. An 
odtaT objaot to tbo provtohm of means hy 
whkdi the baadligbta are turnod on equal 
dagrea In order to maintain tba oononitratiun 
pf the raya. The Ugfats may ba adjusted so 
as to ba appUcabla to vehictoa of various 


whitetor to>H#Mrtor ^aUtog of the wM 
I*ey£li> «(M boS PMito 
LlFiiMriewlH bgr mtmgOk aad. .iia- 


CCUBCmpt* WlttOATOIL -> B. F. 
FAiVtiid, fe,e. BM( BBt. CHWw<t 




8PRINO uoum? FOB TBETtCLICS — 
H. B. Baoow, 418Vb 8rd 8t, Virginia, Minn 
Aa objaet of the Invantloa la to provide a 
spring mount having means tor obtaining a 
maximnm rssUieacy vrlth a mialmum osdl 
latory moTamont of tba frame of the vehicle 
to whieh appUad relative to the axles of the 
some* A further object is to provide a de- 
vice designed to oporativaly oonnoct the stde 
frame mombera of the vahlda vrith the axles 
without tba neoesalty of making extensive 
ehangea tn the eonstructlon of the vehicle. 

ORB GAB.— A. Rot, Box 222, R. F P 
Bo. 2» Huntington, N Y Tba inventioiii 
alma to provlda a ear of this nature, the 
body of which Is hinged In oonneeCton with 
its truck and to provided with a normally 
npotandlng above] oxtenslon at Ita front end 



Pig A Omr 1^ fer soWiMttve Ruhlele i»- 


T* Tha gonand obfeet of the Invmtdo a to 
to 'provMo a rotary Jack tor use in coonaw 
tiott with automobile wheels to be apidtod 
over tba tire oaring to constltuto applied 
trCod and having an aeeentrically disposed 
auxUtary troad to act as a Jack, whereby 
t^a davlea, in additlaa to its usafulnoos as a 
jack, may fnnethm as an ordinary tread 
when ap^ied over the caring uf a deflated 
tire that the vehiclo may run without dam 
aging tha soma. 

VMUK^B DlUVH— K. S MtLun, Mas- 
iiinoa, Ohio. An object of the Invention is 
to pxurida a veblcU with a propeUtng means 
coBsisting of an endless belt moont^ upon 
pulleys and driven by one or more of said 
pulleys, said belt contacting wl^ the outer 
surface or periphery of the wberi aud caus- 
ing tile wb^ to bo Mmsd by the frii^onsl 
engagement of the belt tiierswlth A further 
object to to iwovido a vehicle wheel oonrist- 
ing of a pnenmatie ball or spherical membst 
compriring a pneumatic cusbhm and operated 
by ooBtaet of an endlees belt. 


Perigna 


DBSION FOR A HAIR FRINQK— -M 
Moujoi, address Wm. Kaufman, 148S 
Broadway, New York, N T 
DESIGN FOR AN AirrOMOBItiSL-^ 
H. Kawanami, 8 Bhlma Tract, o/o O. M. 
a Go., Stoakton, Oalll 
DB810N8 FOR A POWDER CON 
TATNBR OR SIMn^R RKCBPTACLB.— 
O. a H 0 KPHBXT, c/o Manhattan Oon Co., 
Bush Terminal Bldg, No 10, BrooUyn. N 





IMUpmreatlve olterluaeal fer Ike 
whetL the tomtiea ef B. T TUdn 


00 that when the body Is tilted to vertical 
porition the abovri and the body act as a 
Bcoop In order to provide for srif filling of 
tha car by simply forcing Ito abovri oxtoodon 
into an ore pile 

FOm WHEEL DRIVE— R. D Smith 
and A CHaiaroPantauN, c/o O O McMo- 
nlmey, CVoignumt, Idaho. Hie primary ob- 
ject la to provifle a rim[de four-wheel drive 
■tmeture by which, in addition to fnmtohJnff 
troetion through tba rear wheels, the front 
wheels msj also be used for driving purpoem, 
as well as steering purpoees. and will allow 
the necessary rocUtig and swinging or tnm 
Ing movements to compensate for unevenness 
in the road aurfaoas, wfaUa the driving parts 
arc BO constructed and arranged as to bo 
driven from a cominuu motor 

AUTO AXTTAOHMENT— F O. MOM. 
2017^ J 8t, fitocramento, Oultf The inwii 
tkm relates more particularly to Ford auto- 
mobltea. Its object to to provide a bearing 
meana tor the rear axle honring of the aame 
A further object to to Uke the weight of the 
bousing from the axle altogether and have 
it supported by Chs wheel through the roedi 
nm of the brake-drum, ao that the only work 
to be done by the axle to that of rotating Um. 
wbeeU This special attachment replaces the 
roller bsoring and roller bearing sleeve 
found between the axle and ito bouring in 
Ford care as now constonctsd. 

SWrPCH— A n Paaor, DeWltt, Ark, 
Tha Inventko rriatos to a devios tor uae on 
antouohilea whereby to control the ignltloii 
rireuit by the angle aas umofl by the vebide 
to aeesn^ng or dee e s mWng unasual grades. 
Among the ohjeela is to provide means 
wharsby the mormnsot by gravity of a suit 
abla gndad davlea augr eptoato to oootrri 
the lgnt#w rirenit. A further ebjwt to to 
provide a dfvtos trhkb may be adjuriad to 
operato wbabme tiw vririig|a may aasume 
aay predetomatoed anHa. 

BOTMV JAOk FOB VBQXOUnHT 

B. ttoamro^ 18 Jb dTtii ft, NaiTt^ 9^ 


y The Inventor has been granted patentii 
on twelve ornamental designs for powder 
oontaineri, comprising upper bodice' of dr- 
onlar, oval, or elliptical formation, and lower 
bodlea, triangular, oval, suctor-shupe, or 
square. 

DESIGN FOR A DOLL— Ruth H 
UaHxa, 44 Hanson Place, Brooklyn, N Y 

DESIGN FOB A POWDEIl-C^ONTATN 
BB OR SIMILAR RJX'.EPTACLE,— C S 
Hvmphxbt, e/o Monhnttun ('an Co, Bush 
Terminal Bldg., No. 10, Brooklyn, N Y 

DESIGN FOR A TFJCTILB FABRIC — 
W W Matxb, 104 Wulker St., Now York, 
N Y 

11EB1GN FOR A HANDLE FOR 
TRAYS OR SIMILAR ARTICLF^I -A 
lUacuory, o/o Eastern Metal Spinning Co , 
467 Greenwich St., Now York, N Y 

DBSION FOR A STONE ShTTriNO — 
A Fxaiik, 88 Nassau St, New York, N Y 

DESIGN FOB A RIBBON CLASP— S 
BauNBa. 64 Fulton St., Now York, N Y 


We wlsk to call attention to the fact that 
we are to a position to render competent serr 
ices la every brsneh of patent or trade-mark 
work. Our etaS Is eowpoeed of mccfaantcal. 
flleetrtaal and ehemtenl experts, thoronghly 
traiaed to prepare and ptosoento all patent 
sppUeations, irreepeetive of the complex nature 
at the oubjeehcnatter Involved, or of (be 
epedaUsed, teeholeal or eriMUfie knowledge 
required therrior 

Ws atos have seeocUtse throogiioat the 
world, who assist lx the prosecution of patent 
nod trtdo-SMTk appUsathms filed to an conn* 
trisa torriga to the Uatted StatM. 

inmM A ca. solicitors of rstsnte 

H»W TOW 
CBIOAQO, ILL. 
_ WASEDforroN, a a 
SAM nUlRSSOO, CAL. 
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MhctSwifW N«tM 

Cat^Hdu Amt Facethe. Crt^Mi 

have long boeo sold hy Preurii pbarmaries as 
a sovsr#pi remedy tor faoeariie, nnd ptusi 
brings a modi higher price since the war 

FwAbaU Played with FIrw Hwaa^At a 
British carnival in aid uf a local hospital a 
new variation of pushball was greatly an 
joyed Oppnring teams of firemen directed 
etreams of water against the ball. It is to 
bo Imped that the opeetHtors wore waterproof 
dothiug 

For Bettor Packlag. — Loot Novonibar 
woa **Pertoct Package Month,** during which 
railroads, stoamship linos airi express com- 
panies united In an attempt to lupresa upon 
tlM shipping jHiUic the need tor good pi^ 
ing and tlm way In which it would improve 
the transportation Hcrviee of the eountry 

The Pasring of the Moatr— The aaetoat 
moat, though plctuiwHino, breeds tUoaosa 
The big Uit^ aronnd the Tower of Igiodan 
has long been drained now the BhAop of 
Loudon has filled up the moat at Fulham 
Palaoe, arousing the Indignation of the So- 
ciety tor the Protection of Ancient BuiUiaga 

H«Ugalaed*a Traaaformatton. — When a 
syndicate of American and German capita] 
Uts finish waving the mngte wand over Heli- 
goland, the former grim wasps' neec will as- 
sume the aspect of a moot attractive bathing 
resort, with a winter hotel, and a easliio 
offering every facility for #ltte gambUng. 
It to intencM that btonte Cario idiall tori 
the competition 

PrtoiuU la London, — Tha straagar la 
London may now go to any ona of 760 
friends tor comfort and odvt^ The Qw 
eral Omnibus Company has stationed an to- 
spM-tor at each Important traAc center, who 
Is especially trained to give aay infoimatioa 
regaling the way to get about the rity 
Look for the dark blue serge uniform and 
the cap badge with tlie initials “L. G O O." 

On the Track ef Treasare-Trava*— An 
old panlimeut In Italliin has been found at 
Blns^lin, in the Prorince of Bart, Italy, 
tolling of buried treasure supposed to bars 
been hidden by a Roman matron at the ap- 
proach of nonnibuTs troopa in IHO RC. 
The treasure is partlcularli^ ss eonstoting 
of 170 costly vases filled with gold and silver 
coins, antiqne works of art. Jewels and 
pearls. The cograved stone imUcating ths 
ploce of coiieealmnut is sold already to have 
been found 

An Intemntianal Laiinaira«-«Oar 
rtMBntatl\*vs beforo the International Re- 
wMirch Conucil in 1010 urged the dbstnbUHy 
of publishing on International abstract jour- 
nal of rhoiricul ItUruture. Language was 
(he stombling block. A committee of tovesti 
gation reopntly roportral to the Hritirii Ask>- 
datlon They had considered three typw 

(1) A dead language as Latin, (2) A no- 
tional languogc as English , (3) An invented 
language, like Ido or Esperanto. Their con- 
riiisions were that Latin la too dUBcult , that 
the wloptiun of any national language would 
confer undue odvontugea and excito Jeriottoy . 
and that therefore an indented language 
uonld be best. 

Historic Trcaa. — Among treea recently 
nomliiatml tor the Hall of Fame for Treea 
by the American Fnreatry Association Is the 
‘ H Itiiess Tree** of the iJonegal P re sby tsrtoa 
Church, In Pennaylvanlu. Ita history la 
known tor the post 200 yeanu Two others 
are an oak and a willow associated with 
George Waidilngtou, the first on the Hamp- 
ton plantation, South Cnmlino, whsrs Warii 
Ington visited and admired It, the aeoond at 
Constantine, Mich , grown from euttings 
from the Urge weeidng willow over the tomb 
at Mount Vemou Another nomination Is 
the Lewta Gass dm at Klyria, Ohio. This 
is ptobably the oldest, for It has stood fdr at 
ieoirt 2S0 years. 

Foreign Commercial Lawo^The Pe- 
partmont of Commerce Is complUng a oom- 
prebenstve sur\’e 7 uf commercial laws in for- 
eign countries. Some years ago a partial 
inveotigation of a similar nature resulted in 
the publication of a few monograpAa dealing 
with certain countries. The present plan 
goea far beyond this, and will have a to^eal 
arrangement The aubdlvislons ate (1) 
Geneiri laws on the conduct of bnsftiess, 

(2) Agency laws, <8) Boles ciMitracta, (4) 
Bankruptcy laws and practice, (0) Bills of 
exchange, and (8) Ocmmereial HtigatSoe, 
court proeedura, etc. Far from havt# the 
object of riiminating the Uwyec it wtD, oa 
the oontrary,. place valnaUe data at Ms 4U- 
poool, enabling him to aenre hli rilMtfi wick 
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Breat WbMta 
Bear Wh««1i 


tarn 





MMMOmd 


MmMWB 

TraasailtflM 



Traaaaluloa 
werv Shaft 
0lffM«Btlal 


i B Laav 

MMBUtMc 

Vroat WhMto 
BMr Wh««U 


MM rSHl 

Froat WWm 

if 

Jf L it 

Froat \ 

Boar Whoolo 

g ialoB Shaft 
llfaraatlal 

mm is X 
IKI iflMt 
Froat WhaBi 
PinloB Shaft 
Difforoatial 
MM 2$ mt 
Plalon ShaCt 
Difforaatlal 



Froat 


AnUMf 

Traataiaoioa 


pjls, 

TraamI 


Jf eSil rovicab 
Froat wMtlt 


JfWdr 
FiOBtVbaal* 
Boar whooU 
Plntoa Shaft 
Dtfforoatfal 
MM S 
FroatWharia 
r WhooU 


MM A W 
Front Whnla 
Boar Whoala 
traaoBtailoa 
WoTM Shaft 
Difforoatlal 

JffM A tyt 

Amt A$t 
Froat Wha^ 
Boar Wbools 


aiailMh— 

WoriOhaSt 


Boar Whools Difforoatlal 


AMMmiMM 

TraaOMlaoloa 


UM 4 

inf^xtrsi 


Ski0M 4 Pbu 

Froat Who* 
rlaloa Shaft 
PlffofoatUI 
Twm o.C*, 
Froat Who* 


Utiit 6 IMl 

issss 


Ifofol 4A4 

Pm 

Froat Who* 
Difforoatlal 
Jfotfol S* 

D/fKroattal 
Jf^ol 54lt 

TrwBlMloa 
lloSol 1111 



WMBfe Shaft 

Dllfaroatlal 


Jfofol 11 If 
IH* 

{^*V^ 


^0iro*b 

rroatJjnM* 

SSEuTshaft 

Otffartatlal 


MMBM 

|S?VTM 

DiHmathil 

V 

^^•w 


DUforaatla 


AttMMt 


HE. 

IPWWHI 


isuy^ 

MatWhialo 

w* 

tSSUKS 


A motor vehicle can be no better than its 
riul~-iis inside— parts 

Where you cannot w^-^iastd^ the wheels, 
iiiMtde the transnussion, iastde the rear axle 
— the very vitals of your xnachme— you must 
be certain you have the beat protection 

The manufacturers’ deliberate installaBon 
of Tunken Tapered Roller Bearings, the 
dealers’ eager acceptance of them, the owners’ 
unprecedented satisfaction, show an universal 
pride m Timken Bearmga because they 

-^arry all loads, 

radbl (np-4owii) thnwt (rido-ond) raaoHajit (co mh i n a t loB) 

—at all speeds, 

oClaih In trananlMOfi and on pinions as Ugh as S 000 r p m 

— in simple mountings, 

with fhwor pam, apprMably 1 ms wo lgfa ^ froator a cc M riWII ty 

—with rare attention, 

poof PhttaoTFoirarlsbart p r o tacts d a0tam Uf rapalr bills 

And ultimately are restored, by simple ad> 
justment, after many thmisandt of miles* 
(when any type of beaniig must be worn) 
to function as when new 

THE TIMKEN ROLLER BBARINO GO 
CANTON, omo 

•Mat spsn s hslf noeeb 
nasrinti on tfaa pinion i 
•t OOOm rsTolatlooa 

TIMKEN 

Tap ere a 

a01.1.Bll BBABlNOt 


It of tbs Tlakan Tqiarad RoOar 
“'In 
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TraaemMiO 
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TraBBsiMlas 



it ModtU 
Promt Wh( 

Baar WbaaU 


i VMU 

Front WbMb 
Baar WhaaU 


TransBilMloa 
Worm Shaft 
Dlffaraatial 


MM J M 
and R 

Front Whaob 
Baar WhaaU 
StMtljlC PlTCt 
rranamUsloB 
Worai Bbaft 
DIffarantlal 
MudeU H SP 
Front Whaah 
Roar WhaaU 
rranaaileslaa 
Worm Shaft 
D ffaraatlal 


AUMMIs 
FroatBIwab 
Bear WheaU 


Worm Bbaft 
Dlfterantlal 


1^; 


5#MMf Sir 
Fraat What- 
Baar WImU 
Stearins PM 
TranaMUalaa 
Pinion Shaft 
DIffarantlal 

Bf 5«a 
Front Whaela 
Baar WhaaU 


MM 76 m» 
66 S/t 
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Baar WhaaU 
Bteerims Pivot 

TraBsmlasloB 
Worm Shaft 
DIffarantlal 
MM A iy$ 

Froat Whoale 
Soar WhaaU 


form Shaft 
Differential 


AUUMi 

Froat ^ 

Baar WheeU 

Pinion Shaft 
DIffarantlal 


TranamUalon 
Pinion Shaft 
DIffareatlal 


MoMi B 2t 
H 2/t 

Front WhaaU 
Baar WhaaU 


Tranamln oa 
Worm Shaft 
DIffarantlal 


MMs U 

Froat 

Baar WhaaU 
Pinion Shaft 
Differential 


Mod U S 6i 

Front WheeU 
Bear WheeU 
’TransmUa on 
Worm Shaft 
Differential 


AU MM 
Front WheeU 


AUMMls 
Front ^ 

Rear Wheels 
Steering Pvot 
Worm Shaft 
Differential 


M d 

Front Wheels 


Mod 70 

Front WhaaU 

Traylor 
MM E 
TranemUaioB 

TwU CHr 
Jfedri BfV 
Front WheeU 
MM ART 
Front WheeU 
Rear WhaaU 


Mod I mi 
Front win* 
Rear WhaaU 
TranemUsIca 
Worm Shaft 
DIffarantlal 

ModtU 2t i)it 
Front Who* 

ranemiulon 

tfaMilMt it 
Front Wha* 
Roar WhaaU 


Won 


■wr.PM MMUA h 


r Wh«^ 


Ftsst 


ffTaat^fha* 
Wmt Whaali 


Tranemlaeion 
Worm Shaft 
DIffarantlal 


Ward 

MM WS 

Front Wha* 
Baar Whoala 
PlnUa Shaft 
Dlffaraatial 


MM CM 
Front Wha* 
Bear WhaaU 
Pinion Shaft 
DIffarantlal 

MM C 4t 
Front Who* 
Baar WhaaU 
ataerins Pivot 
TrenswIsBlon 
Pinion Shnft 
DIffarantlal 

WUte BUbafT 

Jtfediir S H 

Front Wha* 
Baar WhaaU 
Worm Shaft 

DIffarantlal 

MM K 

Froat Wha* 
Bear WhaaU 


Worm Shaft 
DIffarantlal 

WnyadUsht 
VWW 20 
Front Who* 


Pinion Shaft 
Diflorantlal 


AUMMs 
Front Wha* 
Baar Whoale 
Staerins P vot 
Worm Shaft 
Dlffaraatial 


Worm Shaft 
Dlffaraatial 

U S 

JfadeU N StP 
Froat SDn* 
MM R S 

TraaamUaloa 

TeBa 

Jfadelf 4£,5« 

Pinion Shaft 
Difforantial 


MM 49 

Front Who* 
Traaemiaeioa 

IfodrU 70 m 
and m 
Front Whe* 
Stearins Pivot 
TranemUelaa 

ModoU 62 702 

Front Wha* 
Baar Whoala 
Platon Bbaft 
DIffarantlal 


JledW 22 

Froat I 

Baar Whoale 
Tranemiaelan 
Plntoa Shaft 
Dlffaraatial 


MMi 2i 

Front ' 

Baar WhaaU 
Stearhm PiM 
wTriaShaft 
DiffaraaUal 


JfedMr M 2t 
WJMi Pft 

p mt 

Front Wha* 
Baar WhaaU 


Traaemlaatoa 
Worm Shaft 
Dlffaroattal 


Froat Who* 

nMTtnC MrtWK 
TraaamiMiaa 

DiJfmatlal 


form Shaft 
OiffarantUl 
MMs M Ch 
7}4t Ck 

Fraat Who* 
Baar Whi^ 


^Modofi ^ 

Fnpawr sans* smanas rnom 

^raat Whe* 
,r WhaaU 


AUMudoU 


Front T 

r Whoala 


TeOev Cnh 
raeUahf 
FroatWha* 
Baar WhaaU 
Plntoa Shaft 
Dlffaraatial 

Trmeks 

Front Wha* 
Baar Whoala 
Worm Shaft 
Dlffaraatial 
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Improvements 


The huloiy of the tdqilioiM 
ii e leeord of coiMtaiit nnprove- 
ment Only by numerous uiven* 
boot and c e as el ess research for 
new and better wajrs has the 
present standard ben reached. 

TwO’Seote yean a(o the teU- 
phone could hardly cany the 
human voice across a aty Now 
It carries it chstmedy across this 
great continent The once 
fiuniLar netwosh of ovafaead 
wues m large cities hat ben re> 
placed by systems of under- 
ground cables, each cable con- 
taming thousands of slender. 
•entSxve wnei 

SwSchboards. once p t inmi ve 
deweei. called upon to handle 
only a few connections and 
hmited m their workings, have 
now becone great and preeue 


brou^ whidi the 
vohnne and compIaDfr of tdo* 
phone trafic w haindled with me- 
duuucal perfectMO. 

Wsh eorSmued growth m 
the number of telenhooe users, 
there it a contmuea merease m 
the probleitts of ipeed, accuracy 
and speedi transnusMO. 

These are die problems far^ 
erver bdbre the soentots and 
engineers of the Bell 9ystcn, 
and the sohitmo of diete prob- 
lems, m advance of 
IS the objective of thu great 1 
of qieo^ trained experts. 

*rhe Bdl System will eon- 
Imue the improvements necessary 
to maintam ds standard of ser- 
vice, which is the best and 
cheapest telephone service in 
die world. 



"Bell System* 

American Telephone and Teleoraph Company 

Ano AasociATSD Companies 

Om FoBpy, OiM 5yefsm> Univmai Sendee^ and aU 
dtraetad tmaard iMtar Strvtea 


{REDUCED PUCES MAlSltSSSJl 

SOUTH BEND LATHES 


*19 8S 

OQ 



ASBESTOS 


W«si« mliMrs *tidstilpp«raofCnids 
AsbSBiM in any ipuAky Ws prodaes 
sll (MdSB at oor world fikOMiU BELL 
AtBBSTOa MINES In Canada Ws 
also card dbrea apla yams ws a va 
dcHha and m a mift tc tnr a a ftiU llna of 


For anything you want In Aa b estoa, 
tnra to 

KBASBET A lUmsON COMPANY 


DwtAI 
AMSUItnMfA 
anEtiSBOMUilHsm 


USA. 


Easy to Play 

y.* \ s \ to i\i V' 


_ T res T sas 

Saxopnona 



Seience 

A Digest of Epery^hutg of Genmed 
Qurmt Idtetature 



THn/V* Biftiistecss— Xo tort Bafam, 
ShremAury with tbs Mmous DwrirU Wslks 
k fTtodsd pronsnade Ugh above tha Sa w n 
has hasB booght hy Um OSes ki Works tn 
honss Its Harks 

tlghtnUg Gaoha a P eta t a. W hite a 
Fipniiylvaiiis bonstwlfSt was paiing a » 
tato lightning maltsd tbs slumiimm knui 
and anokad Aa potato to a tarn tha 
atoldsntai pndtkm of bar hands at tbs tllM 
shi prohaUy owaa bar Ufs 

Pmf. Nonst Wtna NoM , 

Pna^L-^n^ Waltitor Namst of tha tfi _ 
of BeHia Is swanM tho I^bal Prito 
tot 3030 In ehaadatry by tha Swadlsfa Aoad 
stay Tha priaaa in chaimstry and ^yalos 
lof 3021 arc beiag nssrvsd. 


VsaHl Pacaalo—TIba dlaeafsty of a foa- 
ftkTMt la raportad at Angicn Sardlaia. 
Fstriflad pains with wHIpfaasnrad stmo- 
tora are already knowa from a Hloeana for 
Bistioa in tha Idand and dataUs d tha naw 
Bad mn be awaited with modi Interest 

Waatlwf Tea Days Haacav-^oreeaata 
teesatly iaansd by tbs BridiA Kstaorologteal 
Ofioa p re di otad 10 days of fair weatbar 
piH»1dy a reeord for long dlstaaes weathar 
pMdtethm In England ffo donbt wlrda« 
Sgnrad largaly la tbia innovation wbiab if 
found to be tolerably reUabtos 
for the agriculturist and ottom 

Americaa Aaaariatlaa BaddWtav—TIta 
INmnto BMcting of tha Anerioan AmoeUtion 
win ba nurfcad by an exhibit of sHaatifle 
rnppvmtoa Tha T nlvtrdty of l\»roatio wiU 
pn vkla space and exhihita of non eonunfiv- 
eial instltttUoiw ani prlvata In^vidoals win 
ba axani pt from the small riiarge made to 
oommerHal orgsnJsatioBa to eo\ar axponaaa. 

Parui Lookfaijr far Radiame — ^Tlia Board 
of ObarltHw of Pans u bi Iduig f >r one and 
a half grama of mdlum fenr troa iisa in canoar 
eaaea No such quantity Is availaUla in 
France and as I ngland has aoqmred all 
CsaHio riovakia s resone much of the 2000 
franca allotlMl for tha pirchasa will doubt 
leas go either to the Lnlted Btalot or to 
AiglaDd 

Fly to tho Polo.^Whan Amundson 
soils northward next May ba wlU probably 
taka along tw alrplanaa and two aviators. 
Ba is himsaJf an expert aviator HU Idea 
is now to fly to the pole which may Inctt 
cate an abandonment of Em idan to drift 
aeroaa with tha Ire tiach Tim axpaditloii is 
Ananoad by the NorwegUn Oovanimant and 
the sdKK ner Bfaud now at Beattie u the 
eaator of btuy preparations for tha romlng 
attempt. 

A CoAii of Stalagnlto — Dr HnUieka 
of tbe NatloDBl Uuaeum was ndlad to tha 
Imrsy Caieros of Virginia to Inveatlgata 
soma bones that had been discovered em 
bedded in a stalagmite With aoma dUfleulty 
the mhrila deposit containing tba bonaa was 
removed in pieces and tba bones ware found 
to bo parts of a human skalatoD but tbe 
only trace of the sknll was s portion of tba 
iaw Tba Mnsonm la studying tbe 


BoWading a Palm —Tho btr Brnnhaa 
oaoaamit pafm m tba New Toil Botantoal 
Oarden acquired the glass breakiiit haUt 
Attbongfa tba central duna of Banga 1 In tba 
Ooaservatories Ip 00 tost Ugh tba araUtioos 
palm has several tboas poked ito 
tbioogh the top Taking Into eonsUmtion 
high cost of Hsss aiH labor this oxpea 
Hva haUt had to be eboekad a^ tbs vsrdlet 
was decapitstioo tor the tree tt had pra 
Hewiyottigrown its quarters in tha Oantnd 
Pacb greenbonacs 

Pbolographfaig Foaallai^ 


Ha 


a duB 


pMographiag tooHla 
wMSt bacfcgiwnnd soma 
wbttsoad q^admaa turn 

andi sa angle toat it reeelvee tbe foU 
B|bt but does not reflect St tow^ tbe 
A aomn, q imelo tf Bg of two or Oyee 

m of n h eesaclB t h oa a wire fMum 

la ptoMd ^betuemi tbe speciM sad M 
resoflSibt Svsry fleatnrs s< tba 
la brojtobt out 




and bso nfl e ageaT Vicavatoro In tba nStm 
of an Snetoat vHlate near BoMS un eovetod 
ifveral two room a ttweta rso of amrblA SM 
ito and eonemto. The apstsa i mph noento SAd 
weapons foondi oseei to ladleato on sgs aanph 
more than flO cenCnriia. Theta art 
who bdlm tbe hills anmd Boms om 
remains of every atage oC HnUBatfoOi and 
that tbs original ftomder of tba e(^ nay 
bava ooentpSed oas of these boiisd ’ 


30 


Stswted Motor Imigt^Eo. la tm 

> aatlofis dseidsd to take tbHr standard of 


tbs jeaioas gnatdlsa 
IS alannsd to flad 


itumm Boaw now IragoA 
ton of tUs pises of nww. 
ttmt It has langthsftsd by 
ivk milHontbs ni a motor 


Tbs only ex pla nat kin availablt Is toot tor 
annnal Heanlng of the bar may have been 
leepooelUa tor dtoplaetog tha platinnia molo- 
It will be rarefiiHy watobod tor toe 
n years and tbe Heanlag uey have 
to be absniVmed 

TIm MaUu of M«toMtogr-Dr 

mouif Dartoa of Partoi who bee tor msay 
yeera etndlad Ngyptian Mommlea from the 
cbeadeal point of view beUevee he hsa dia 
covered en wnhalwlng flald that wBl main 
tain a UfsUke appasranna in oorpaea tor 
from 20 to BO yaam Ha holde that Ms flttld 
Is idmtUir to tost need In too time of tbe 
Pharaobe but whereas tlie hkofadeas were 
then made tbrongh the carotid artery to 
moral inHeione are used In toe new praotSee 
'Hie loaig lost saerst may have bew tooad 

^ria O eog r ap Mra l Boctoi:y.r—Tha Qao- 
graphical Booety of Paris esitoratod Hp eea 
tenary In July last Having been tounded in 
IBSlt It Is the oldeat geofmphlesl society to 
tbe worid and ntoa yeare eenlor to tbe Boyal 
reographuwl Society In eommeaeomtion of 
the ment the eoHety has devoted an mdarged 
number of Lu Odo^pMc ( Jidy August) to 
a bistnry of the sodoty and a reemrd of toe 
centenary celebrations. From the year of 
Its fouodatlott under tbe preddeiMy of the 
Blarqnte de Dapiaoe the aodety his grown 
to usefulnees and infloanee 

Orchid Facta.— It baa baaa wroii|^ a»- 
snmed that ONblla are parantmi diuwtog 
their anstenanoe from the treee to wMeb 
toey fssmn Beally they live almoat en 
tirmy upon air The dovHopment of tbsae 
fantaatio flowen baa iatelv received a great 
tapetna to Ameiiea due to tbe law vsqiilr 
tog Imported stock to be need only for 
propagating new plants and Improvti^ old 
varletiee Inatead of betng aold ontH^t 
King Leopold of BHglam probably did nmre 
than any other man to tbe deiHopment whI 
cnlture of orafaida 


Bed Snevr in Ameriea.— Last 

this pbenoinenon made Ite appearanes to toe 
Rooky Moontaln Kattonsl to the won 
Her of tourlsti Tha great maaees o{ color 
present to tim snow flrtde of tbe higher els 
rations are due to Unions of tiny organlama 
half plant, half animat that have tim power 
of mon msnt. growth and reproduction The 
organism Is an Aretie aperies known as 
/Votoaoeea* Mi Hit and it has been found m 
Olndar and Mount R s n i sr National Parks 
only witiun tbe past decade. Tbe oHor 
reaebee tto maximam dentity about a quarter 
of an hieh below tha sortooe of the mmw on 
the tongne Its Savor engge e te watormsfon. 
11 is a myatery bow tbe spots tra v e r es d 
but it Is euppewsd to 


CtMfkl Ct r a l um nu gg, y tvs atillioii 
vaeatkmists take to our aathwal Iweew 
every Mason la tba tour years IflUtolBIO 
MdsaaOT asm of fomied area ware 
bnraed ibis it awN than twe and a butt 
times tbs am Oermany leat by tbe van. 

timber that has tokaa gaasraitoua to 


reato tto EtisndM 
to flamtoi Tbe ] 

to eaW c 

ind Nto n» 

ii'iS'i 


flto ate iwtotodfltoE 
isTTlai wuttto m 



/ 
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AfltAon 

tim 

inm tt dOtod* •( 

tMtt tiUkt ftM&rr bands galtitdtnMn 

5 1» 16 ptr MAt Itt iMiwr ftftar th« tootoiT 
w i adtwy ht4 b««tt dtnad. 

by ndio 

with nntt WfWibt 1ft Frurat iwwte, m utbttr- 
Mw lUV M «iT0r «f lOP Tjurdi is AurtnUa'a 
icduat yodttoB m A 


UtiCmuU yodttoB tn m mwc Wa may 
hays Ift mftvs Arnttratia-'^Hi out i^apt^ 

OanuBi Ca fta daftra Walks SWwly^ 
Tba Oarmana bays at last rstamad tba an 
dast i dr ap om leal instrammits atdaa trwn 
Pafcis bi iM, amoBg than tba aarllaat 
kaswa ayampla of aqoatatlal nwoatliif, made 
about 12TSl 

Otr Fl|^ Ajcalaal l^wvsy.^Tha 
dtanlBiaocra trta of Mam and Boitiut «hl«b 
ytcMa tba oil saosaadolty uaod In tba traat 
mflOt of l a ftr oay » la batat fatroduoad Into thta 
eooBttT A pumumt aopply of tba oQ la 
aoMlsA 

Orsftfaada tirttbaat (braftfso^— Only 10 
par oaat of tida docoatkm ia tba raal frolt 
jolda ; for tba ntt, wa And oranga ofl, atrio 
aold and adoring nattar 9odi la tba find- 
ing of I>r LaWan, the fftata dKmlat of 
PannayiiraiUa* 

W^t la Yov Lftwn-Mowipc EacordT 
—way abotud apoit bava a monopoly of 
^laom^T A lawniDower matar may now 
ba pqrafaaaad In Nov Toib reglataring not 
mfleaga bat footega. Altoady a anburbanlta 
la boaatlBg that ba baa axeaadad tba raoord 
of bla naaraat oompetitor by lOjOOO foot 

Nvir Efidtim D a psattm A Batglaa 
mlaolon mat to tba Katanga dlatriot of tba 
Congo is aald to bays fnoml aztoaalve 
ndlitm-baaring d0poalt& During tba war a 
Briglaii add In Xamdon odroUta riab In radi- 
um. Ha refoaad to dlmlga Its aonrca* but 
tbf BalgUft Oovarnmant Immadlatdy Inati- 
tatod a gaareb that led to tha Katanga 
eonntry. 

Nficidftsa IiierasM WaMs.p— In the 
rnitad Btatts. aa oomparad with Groat Brit 
ain, oar naaraat competitor, pays bfooAinary, 
pfodofltloft par man la 2.6 ttmaa aa graat, tba 
output par man la twlca aa graat and wagaa 
oorra a pondlagly higbar Tha eauaa la found 
in tha fact that wa uaa three timaa tha me- 
riianScal boraapowar par worker that Rng 
landdoaa. 

Ustte Mft^ ^ K2ploalTas^--Tbo Int- 
nt exploit of Henry Ford ia to boy 35,000, 
000 pouada of datrriorathig oordlta gunpow- 
der at ote-fifth war-time quotatfona, and nae 
it far maUng amfidal laatiiar Baaldas balv- 
Int tba aost of leather, of wbleb 30.000 
aqoars yard* are tumad out dally, tbla abn 
idaaaea far other purpoaea more than a mil- 
lion gsDoiia of batmol annualty. 

OtiniM Bttduncj^ A round dOnmey, 
while not so aaiy to tmlld aa a aquara one. 
baa daridad advantagea orar tba latter It 
greatly taaaana tba frietion between tba walla 
of die d d mna y and the rtirtng gaaea^ and haa 
tba mnallaal widS aorfaca in pr^Kution to tha 
emaa am. Tba ediqlency of a round ebim- 
ney fti laabas la diameter 1« almoat aa great 
aa that of a aquara flUnmay 34 Indwa aeroaa 

Victim ff Pa m . Aa a dMtroyer of 
human Ufa Os war, with Ita raeord of 48,000 
Amarioan dead, la praamd bard by our indna- 
triaa. wUafi elahaad 8^000 riotima In tha 
Muna period of Hnateaa montha Ou Saptam- 
bar 4^ Labor Bnnday. the auldaet of tba ro- 
eponaihlltte of tba Chanb In Industry waa 
taken up fa oar pulpite at tba aoggaatlon of 
tba Vbdsmd Oouncti* with a riaw to awabon 
ing tnteraat la fibs airfaty of tboaa who tend 
our hl j ^ i^ad msAliwfr mid aboulder tba 
rtaha that tb a »p a r «b li from aueb oeeupa- 
tnm may y«t ba gmdy raduoed by propv 


t nrn mO mt jAt 


ftm ft simcia(pti 

mm 


firm NftfftHffifi 

'ten, remftrka n 
\ Jowmol of Pho- 
ft nagftdTft or print la dab 

, - A duM Mraat ia anlfurie 

k Zfi nag ba usad atraftear tbe" 
part Ib^ur of tistv, sad MdUutad 
.ft mmMM dfdd^imt ma riwuM 
' MmddiUtom water and 
At ^ aCMMtb «l ana 1 q 
daft ta dftftavs end jAoio- 

ffpWH put wIBtOll^nj|Bl!F 




Easy to Buy 

Starrett Tools are not only easy teruse 
but easy to buy. 


Wherever you go youll find the ma- 
jority of the better class hardware 
stores carry Starrett Took. 



Look over the StarrettUne 
mth the Starrett Catalog 
No. 22^ f*. Describes and 
illastratfs 2100 fine tools 
Copy free on reguest. 


THE L. S, STARRETT COMPANY 

iic JPW/if s Gvmtm yVriaskri 
df«i«yNrtarcri y Hmk tarns Uwgsrtutki 

ATHOUMA80L 


«9a 


US^StOffStt 


Cue fu 1" Starrett 
Mtorooieten 

UftttT Mkprecifttlve tuara of fine Star- 
ratt mKromeUn hare axpraaaed m do- 
aire for a xnkrometar case nithar more 
Mfthly ftnighad and aobatantlal than or- 
dinary micrometer eft eta, and adapted 
to carry 1-inch alaa mkrometem— Ibis, 
of eooTM, betaff the ate in gTaateat uaa 
To meet thig demand The U S SUr- 
rett Company new offen a rarj haod- 
eome metal ease linriy nicM-plated, 
lined vttiiMaick vehret apd mnda to ae- 
a Starrett mierometer of the 
^ witli adlugtina wreneb. The 
hu neatly Jmdedmnen and is 


BsaBmaaBBEBcan 

7 ounoec. An fllustnition, chow- 
Ittf the neat appenrante and amuura- 
meat of this caaa, can be seen In the 
new Starrett Supplement to Starrett 
Catalog No. 22, e^es of which may be 
obtain without coat &om Tlw L. S. 
Starrett Co , Athol, If as*. 

New BDerometer Depth Gage with 
Screw AdM to Starrett Line 
Nameroua meebanlca faTortag a depi 
gage having a l-4ndi movement of U _ 
•crew will welconM the recent additloa 
^ ipcit a gage to the Starrett Une 
The aew sEac^ gage— Suuiett Mi- 
crometer Dftptii Geee Mo. 440-ls de- 
ftlgtod fo mebease M dq^ of holeo, 
pro JeetioM^ etev from 6 to 3 tnehea by 
tiameandChg^attindi. WltheadiQage 
U huMed three meeauring rode bae» 


« 



ui* uuTOwuTO miu loppm muB I'ltm rooa 
m to ^ly and quickly inaerted 
throng a hole m the aerew and brmtgfat 
to a positive seat by a small knurled nut 
This Gage la supplied in two types 
difrenng in tha lengtii of base No. 
440-A has a 2H Inch bM, and Mo. 
f40-fi hu a 4 inch ba^ Thlekneag of 
basa IB about 4/10 inch. Bases ara 
hardened, ground and lapped. Gages 
are funuthed with or witiiont casea 
Tbaaa Starrett No 440 Micrometer 
Dmith Gages are Htustrated and de- 
scribed, with other new Starrett Tools, 
IB a spedal Su^ement to Stamtt 
Catalog No. 22. Copies of this Catalog 
and the new Supplement will to sent 
without charge to all interwted parties 
The L. S. Ittarrett Company, Athtd, 


brTto 
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The Significance of that Ydlow Strand 

Thai •trand <A jrallow la your aaauraaca of uovarrini high quality In 
wire rope-'a ■taadard of axcallaoce that waa aatablub^ ID tna Num- 
Uca, and hna bean rigidly mainiained aver alnee Lack of toltabla 
high grade wire during the World War prevented our making thia brand 
for a abort period» rather than to lower the quality, even temporarily 
That ttrand of yellow b your aaaurance of long life, for aaduring 
aarvice under aevere working conditlona baa atwaya beea a Yellow 
Strand characteriatic 

Thai atrand of yellow la your asauranca of economy, a highly dealr 
able quality in Iheae days whan every dollar inveatM In equlpmani 
ffluat earn a profit 

All Btandard gradea of wire rope are made hj thia firm, a pioneer in 
the ioduatry, but only the higheat grade baa a Yellow Strand 

Write *' Yellow Strand'* Into your apecificationa and requlnHona. 
There are aulboriaed dealen In every locality Aak for the name oi 
|be one oearcat you I 

BRODERICK & BASCOM ROPE CO . St Louii 

Branckes. New York and ScaUte far/ariai St Loola and Seattle 

BmHiiv AiiluwniM ind PewaniMl Aotowlocfc, two ladlaeatiwble 
witomoMI* •ecoMorlw ohmIo of Yollow Stmd wito ropo have Mroctaly 
•ntm^cd thwoMlvM In tb« hnna of araiorlala Um oaHoa over 

YELLOW STRAND 

WIRE ROPE 



SecMid EditVm 

NowRaady 

Entai'i TiMintt 
•f RdaMy id 
GnfiabN 


ilkSSMnrha 
foivtf » liahoBd- 
uaaf foMbbraM 


Ewayibv Profciaor Henty Narrb Roiidl «»f 
Pnnccton, ProfetMur I H Kckcrmf erf Har 
vird. Dr Fnncb D Mumachan of J«'hna 
Hi>pkinit Dr T Royda of tka Koda flt a n al 
OfaarrvatiiTV, lndb| l>r W <fc Stttcr, the 4b- 
tln|!iii«hf^ Dutch oitronotnrri and Doiwruui 
uthrr luthun <if gllHncthm. 

Salactad paaiaiw Iron about fifty otbara of 
iha aOD oMavi auhuilttad la eompedtloa for tha 
prUa 

A wealth of valuaMa aia i e ria l aappHa d by tba 
FthitalB Editor lor lb« punioaa of tyba to> 
artbor tba variona contrlbotloTia lato a cobareat 
wholo 

By all BMatw tba book boM atihod to Infarai 
the aanani mdtr about iho naatoU ThaotUa 

PHn gJ Oei Iv mmU S^iM 

AMncM MUhig CMgpMf 

aU Broarfwav. Now Yoah 


Moharch 

JUNIOR LATHES 

Th*' Ltjfhi' Built 




*W!P« fiNgiy Aop or work 
b yoor own boiM Bapo^ly deaiiaw 
iorb^ttaere-oaay to laofo to oporaia aof 
e qalp pad tha tame aa aav lariw laiba 
IfoGnwfWf Jfi liain tlk l nBt MM im Hkh i f 

*225 

Ibn parttculwa and a Monarch Joolor Catalei 

will ba a—* — - — — 





■ ' ” < I. ,, a ' >1 ■> 

Civil Engineeriiig Ndles 

^ AbstraOs of Important Recent Papers and Phbbdted Aidtdu 


Pr o e g — MeUI Roofoa— The wMuiiig 

qontttloa of a new pruoaaa metal inaterul| 
tor roofm aiding and trim have httraeted 
ODcuddarabte attention Thta proceaa metal 
ia bailt up on a atee! baaia. Three Imper- 
vleua coatinga are applied— namely, mqibalt. 
arimatoa, and wuterpiooflng. Theae eoatinga 
emr^op the aidaa, edgea nnd enda; and mnka 
It impowdble for daotnietlve efetnanbi to 
renefa the Npeeially anneolod ateel core. 

Electritcatlon of ItaHan Ballwaya* — 

^rnm Cunaular aourcpR we team that the 
Diroelnr (lenpynl of the State Rirflwaya of 
Italy ia auggretlng that tha ItaHun flovem 
inent have the reimmtioni neemint nettled in 
part by requiring the fiermaiia to hnnd over 
materint which could be luiad in electritiing 
Oovemment railwaya. The office of the au- 
difor general la sold to oppeae tiiia meana of 
aettleimmt nnd tn nonaider it prcfarable to 
have the adjuatment of repnratima made on 
a atrictly money baaia. 

An ITnuaual Teat for an Arclw— A ra- 
lalorced ooumte arefa of Sft feet apao, form- 
ing part of a highway bridge conatrocted 
the year before Inat at Herktiner, N Y , waa 
aubmitted to an unexiMclvd oud aevere teat 
when the work of contreting had been com 
plated only 12 hours. Owing to heavy tidna 
during the deposition of the eonerete, tha 
Witter in the river apanned hf the brhige roaa 
about five feet, washing out or undminining 
the mipporta of the eontering and earrying 
away of the latter to aoeb an extent 
aa to leave the arch entirely without sup- 
port, aave that aflonled by the molds In 
wliieh the conerote bml beua,depualteiL Not 
withatanding the aiiihleii eo iropoae<l 

on the f*onrrete, no injury waa caused In 
any part of the arch 

^BrlUin and tha World’s SUpar-About 
<12 7 |icr cent of tite world> afai|d)iilldlDg la 
being flonc In British ahipyarda, aecurding to 
r* 0 Mj»crce Reporta Of this amount nearly 
all la in the I nfted Kingdom , yet there la 
NcriouR dcpmwilnn In the ehlpbuilding Indus- 
try Of the 3,000000 tuna of shipping now 
building 2 700,000 tons era almost com 
pletiHi fhily about four months’ full time 
work la in sight and very few orders are 
coming la The tonnage on wliieh w^rfc haa 
been suMiPcndnd wiia 731000 on October 1, 
and ton n age delayed In completion waa 
457 000 tuna. Tfaew two items total 38 per 
cent of the amount under eonatruction Work 
on Britain a four latest pont-Jutlnnd battle- 
riiltw liHN been suspended in support of the 
limltnrion of ermaiocnu coiift rciicft 

ERKHoh Articulatad Tralmw— An artle- 
uliiteil tnilu put ill sorili'c nwutly by the 
(Irenl Northern BaUwiiy of England, oon 
ahitii of five rnrs monntetl on alx four- 
wheeled tnickpi. there being a truck at each 
end and one under eucli of the short vesti- 
bulcfl connecthins between Hie cars, acooid 
ing to KnifiHorriHff Tftttrm-Recvrd^ A 40-fmt 
kitchen car is ot the middle of the train 
with a firNt-riaas 4ft-foot dining car and a 
5(V-foot mnch at one end and a Uilrd-claaa 
dining oar ami coach at the other end All 
cooking ia done by electricity Thia train la 
for a four-hour run b et ween Londoo and 
Leeds, making a round trip dally The pur- 
pose of the design ia to reduce dead wehriit. 
Thus, the train la 346 feet long, OMsmumo- 
dates 128 pAawmgcra and weigfaa 118 tone 
on twelve axles. Tfce ordinary train pro- 
rioualy used conaiated of four ears 00 and 
65 feet long, of which the two iHnlug cars 
(with kitchen in ooe oar) had rix-wbeel 
trucks. This older train was 358 feet long, 
aecommodated only 110 pa a ae n gera, and 
weighetl 130 tons on twenty axles. 


Daaptning tha SL Lawranca*— A Bfcata- 
meat Laanofl by tbe Hoep Waterways and 
Pawor AasociatUm prevlm to holtBlig ito 
aimnal meating at HoroOtoa, Ontario, ra- 
oently, points out that **thf of tha 

8t Lawrence River channala opd tha ea- 
iargemant of tbe oanali ae as to paiinlt| 
oaean vesMla to antor and narigatf tha 
Cheat Lakea la a matter of vital InpoAsBoa. 
to Ontario At tMa thna whaa tbe «oto 
tlBtied hiA fraUdit rates art Tannsnlaid aa 
tba joinripal obatneles to a ledaetfoo to Bv- 
iiig eeats the beneffts tiuit monid taaolt fttoa 
A through watov rato fradi Baropaaa potofo 
to Orest ladm ptoto attwot he OfVMtofatotoi , 
**WhaB it ia tomamtowd that to^aito hT 


the Oovemments of Cnada and tha United 
fitataa have ra po rtod that tha i m pt oy e u mnt 
of the St tiawtonaa watortriM and tba da- 
v«l6|Nnaiit of an Initial him of aWetitoto 
eueny totaning l«40(h000 hoto ep owee ami to 
carried tfaroogfa tor an axpanditote of 
000,000, and that the sida of tto power will 
ffnance tbe Mtlre uodertaldhS, it wUf. to 
reaHaed that tto fulfllmaat of this apiawdM 
project Is much nearer than ttnat peopla 
realise,** eonClmMs our salhortty. 


Swadaa’a Kaw Lo c o to at i Ta A — ^Tbm to 
marked activity on Swedish railways at tto 
preesBt time. Beerier rails are beliig 
stocks of ties ereoe uted , and additional im- 
pro\ementB are being ptanned tor 1933, as a 
means of solving the nnenployitkent nofelmn. 
The Qcnnan DKitor locomotives of the largA 
heavy type have reeentiy besR put to opera- 
tion to the pass en ge r aervlea of the State 
raUwoya. Perbape the most iraportant d a vsl- 
optnent to southern Sweden has been Iha 
oompletton of the largest Diesel amter lon»> 
motive in the wortd-^e tonyteenth cor of 
ihia type built to a Swedish faecory Tto 
locomotive la driven by a SOO-horeapower 
alertrlo type DUeri engine making 500 rev^ 
ointinns per mliiuto, and eao draw four 
hAa\Ur loaded Pulliiuina at 00 mtlee per 
hour Only one man la rnulred to oper a te 
it , and to a triri run of 5D0 Ulometers the 
fori east was less than 30 cents per mtK 
demonstrating the ecooomical traaribBIties of 
this type of car Sadafactory tasts of a new 
type of Bteum turbine have toen eonjdatodt 
and tha engine ia said to to so anperior to 
design and eonatruction and eoon on rfcal fa 
oporacioti as to warrant Hie atatnoaent that 
it wlU rapiilly reptoee those now In nse. 

Oar BaihUag Acilvillaa^From tha 
ririo development deportment of the Cham- 
ber of Commerce, which haa recently made 
a survey of building aedriHes to dthw of 
over 2t»,0n0 InhaMtanta, we have obtatoed 
some Intrreatlng flgurcs regarding bnlkling 
aoHviUea In 18^ Oompletn and partial re- 
ports ware received from 381 ciHea repre- 
senting a total popnlaHon of 80,000,000 In 
1020, 70 per cent of tbe family prorided 
for got one-foDilly dwellings, 11 per cant, 
two-family dwellings, and 10 por cent, apart- 
ments in multi family dwriUnmi. It Is also 
shown that the proportion oi mulH family 
dwfdllnga that were provided In 1830 was 
largest In the small cities which have not 
had as much experience In. thia type of halH 
itoilon. More house building in proportkm 
to population waa fonnd in the amaUer than 
the larger ddes. Of tha estimated 01,048,- 
000,000 spent on bnlhllnga in 1020 to tbe 
ciHiw reporting over JW per cent waa de- 
voted to dwolUngs, Foctories and workshops 
came aCAind with 10.8 per cent, stores and 
mercantile butidtngs third with 13.8 per cent, 
while ofliee buUdinp and garages tied tor 
fonrth place with 8.3 per oent eoefa Schools, 
hoapltnlM, and eharitnhle boildinieB together 
called for an expcndinire In exeess of $77,- 
000 . 000 . 


Pearod CoMota Boases to Gsnasay. 
—A novel method of eonetmoting ctmrte b i 
buildings has been developed In Qermany 
The baidc prtodple of the method is tto 
molding of completa booses wtHi lesm slag 
ooDorete, poured to st tbe highest point of 
Hio erected torms. FVmns sro msds to 
standard ports from wood, snd eas to used 
up to twelve ttmes. They esn be ere ct ed 
either for the whole bnlliUng, or to seetfoss 
of from one to two floors. Tto msohmriesi 
qualities of tto eonerste thus obtalnsd torvs 
boMi mode tto subject of extmirivs tests by 
tto nuiterUl tasttog insHtnte. to Beitinf on- 
sording to Bnytoeartof Neme-Rseerdi Tto 
oteetion of tto fomw, tto rnoldli^ and lito 
nmoval of tto foyms for ops foar-litmtty 
tmiae of two ntoiiea odattoaes oar sattority, 
has somipled tvslvs to thiiMn dsysii hidtod* 
tug aU days for tto ssttbn. Mtoecesa woch* 
sms wera smplopsd on this bnfldUsr for Sifl 
tosevmi dsysuv^ eotoWtnsf 
ip s M ssadusfor sf bsst, m 
hasps fho foeam worm. It is i 
Him phto SAP to dritoa hi nsliig 

dowehs and that It to spC| 
wWch fadlHtafoa. dhashbrn ivortu tto toils 
to fato^ otod tot 
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daidfied Ad?ertisenieiitt 


AOmtVUbm In tlit« 

Ifo tethu ftvr Mor m.- . 
CcKiai Mwn wotia to tlw kM. 
ao oolWMmlod by > rowttf Mi 


fa tl.M « Ihw. 

U UlIM MOfPtod. 

M oti w o moat bo 


AOENTflieOtotSOOoWoA rnoAuupfao Gold 
SifoLoCUn for Btoto oihI Ofloo Wlndpv* Anrnno 
MO oo fa Bfa Domood Ubml o9«r to 
■ wto.MotoUfaUmrOo.4yiXN aoriLBt.c£faf3 


AKBPiCAII KAI 




itANorACTiritaiia wamtbo w fan* or omou 

i««l«.lbri)^iiaUanof motal toroooA DoiroUlia. I'M 

wtUU«n*aiaiioHo, mmUm oiuh, tag w bu yo, ItoHowo. wUcI 

juiiuiolo, wIumIm, tort vfiMMO, mov UOM. tJWWtaBlI 

pokto wolcbia. nurtoh bnufan, outomiibto orao* 

tunto ooavonini odnctlMlM* iOwMo lrin , and Jnutamto 

or mbfar tblnw. No aApocfauno ur Uwta umammnrj 
HwKDvdi MM thoooonrM mad# oompKdo por Hour 
Mrooao eoiOltor flbnnt lUnfadMd to manuliialurm ocwa 
Wo ' 

yoar, 


itMo vrlibooMt Itoc 

x«ar, pnrwv flJMd p 

nianofaolHcufd An 

dinOrwiM man tbio J^aar with mi Maoilwit oi>pnrittiittT 

to aafar tnfa ofwi flaiA Wrlla ua on]/ If you iwmui 
iUrttol/wiliiMw Calalof aud iufonnaMoafjraa. Matal 

MM Boalott Boad. Mow York 


Wa buy tlMoa tooda aU 

fljud ii ritoBt ODUtnua ordan plariid with 

\» twrmom baalBaai la mRumI to Jn 

I J^aar with mi Maollwit oi>pnriuiitty 


SUBSTANTIAL mnaufAoturinx ooi 
ritbioa wanta oapabla men to eeUbUal 
bnuMh and maaafie aaieamen $800 to 
$3000 neoflaaary will allow expenaiw to 
Baltimore m explained Addiw, Heo- 
r atary, 348 St Paul Placet Baltimore, Md 


ouM 


ufymirownaiMl 
ttt wrvk* M. A uaw ayatohi ul Idj* 
laadlly laanuNl lny aayooa at Ikhuo Hi a faw 
— torma Mr tralnlnat ofiaidtin 


YOU OAN bavaa 
aarataijtln 
ottraaallaa} 

waaka wwy lorma lur tnuninai of 

11 tho toKla y«Hi tan a aa ad to. No widtal rr- 
wm ur amitfa to Iwy, uo aaancy or •nllcttliii Atidram 
ihauaoa Uirwabirfaa n Hack Bajr Moaiiiii 

irroi* Mtolr amid. I mart ion ailverlna MlmmL 
aotobaadlfatUA tabfawara, ato. Own ynur twain ww. Iw 
ludapawtoot Itora Inooutn. I*lana (ton. <)utata runilNhnd. 
UfafUM n^i ilcla. Papt. ilA M ar kin. HkL 


FUinibA ofBiimato nmat twoBfabla aa wnu aa mma 
ttolMiiai. Grmir yanr anw Jn a tana of ouiublno. away 
rniM wliitor blianuda and coal bHIa. 


Mnua/roull . 

iiitoi win iMiy you land tor a fraya tn a hlan, rplliiia 
laka-JawallaidlaadofnMMyB^daa ttovaa. IT you n 


builiiWA witto today (Or Book 

UMtoOoBiity iJutd rf worry Aaioctatloii, M Arbor 
nuun, FmtOaod Parte iftorlda. 

TO imnattma 




Ptuitoa. 


PBAcmOAb luatnwUuw to Ihvaiitiira and patontMU 
■rrftlM by tba Maaulbctarar tend Snvauior, Oitartoa 
Hnimlmo^ envorina avnry imititom mallnc to liivmi- 
Uona faKea rlaoto aaaatotonilhatiaatmaMyart j^dMit- 



WILMI 

gaJgj 


at WDctfa wWto 

WWW dntBlWwrtto to o O. AbaM ObahalM. 
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Iitloa lulnraNiit. VMoaao McbooL 


Tfa^OMABKAi raxfalratkHi In YoRTO Rloa 
KAfaWDOMUKHA SAITI aadVXROtN IfabANIM. 
V V MAoM. n A BaE mWui Joon, Torto lUcn, 

oatof iwmM to ■ M c may i iw pr n Mei M ay ‘ ^ ' 

iQtltoab^confalaA Larm aiaar ia iiML 


tlim oak oTaneioytoaoi to wMiUtf 

naMin ttMBBM. wiAfa* CjkMiiniaBA 

{maw; 5 y ..asasas»*ir 


toatoHotoi oeertofauate 


Cooi 



'^gsisas 


Ifitotoiianw 

SdtotiJknklTacliiiieal Books 


IlifafaateHfai&aMitoatoiHetoHlMti^^ 


Mochafalcal EnginooriiiK Notes 

Ten$i Ueed Under Wnter.— French 
JMvel men have Inpiwvad tbe oxy-ecctyfaM 
torch eo that it can be ueed under water A 
email bell-tiiapod vMeel eurronndtng the 
flame ia kept euppUod with eomprsaMid air 
the tordi may then be plansed into wdler 
without Koins out Should It becumn ex 
; tinaaiabed by ocHdent the illt'er ntMal not 
aaocnd to reliRbt it. On remotlns the eup 
i from an attarheil tube csontainJiig an alluiUne 
I metal and an oxidtaer tbe chemical nctlon of 
I water on tbe mixture pnaliicea n flume that 
reliffata tbe torrli 

Oennany*a Hydro^Kleetric Plana^Due 
to the remarkable utilitAtioti nf her brown 
enal dopnattu, Germany an wa have beliptet] 

; for quite a while, han not had to ttini to 
hydro-eleetrlo derelopmenta for want of 
power Howmer wa learn from a recent 
iaeue of JEelfoeAW/f den Xeroinen dtutvhir 
Ingenieurr that anofa la not the evute (icr ! 
many ia bcKlnnlng to conaifler hydro-elnotric 
derelopinentii quite na ambtttoua um thorn 
being planned In other oouutrlcu nium iin 
under way to hnmem Hiidlable water power 
in varionu parta of the Itepnblic not only 
for hydro-elertrlr piirpnoea, but for Irrixu 
j don and better water trauaport ua well 

Barapean Machinery. — Wc are in the 
habit of looktiig upon Kuropcana ua iHiita 
far behind oa in the matter of mechaidcMl 
equipment and tnanufurtiirltig pmoHw \\ l 
point with pride to nnr eonvryor ayatenui in 
duatriid triMStora, automatic latbM. battery 
drill preoaea, elevator tnicka, and so on and 
talk about onr qiiaiitity pruclnctlon metliuds 
ns if nil of three thingn were unknown to 
tbe French Hritiali, and German inanafac*> 
tiirera. In propnriiig some of the materia) 
for this department wr have wailed tbroufli 
a nnmber of BritlHh. Oerman and French 
imlnatrlal jonmnlH, and we find page after 
page of mlvcrtlacmenta on all innniicr of 
equiiuiMint, m^ng from the modoat Indna 
trial tnicfc flfaw tractor to the elertrir rmnt 
Euroiieuiia have miidi the wime et|iiipinent 
aa we hai’e, and their methods nre mort iitid 
more partaking of nnr quantity production 
Idea, Thi Kuropeaiin call this Idia the 
American Hystem of maoiifnctiire or mntiii j 
foeture in aerieu, AVhut with lower wugeii,] 
longer hoiira, the low rule nf csihatigi iitid * 
other faetora. the Euroiiean induNtrialiMta 
now that they have iMiulpment compiirabh 
with our own, can be expertml to gl%'i‘ a 
good account of themselves in the iuUnia 
tional mnrketH 

Metal Fatigue Under Repeated Stresses. 

— ^The development of tho Internnl rombna- 
tlun engine, the steam turbine lh« aiitomo 
bile, and the airplane ban made thi study 
of tho fatigue of metala of iiNTtHaing Im 
portanee Much information n luting to this 
snbjort waa glxon in a pniier b> II F Moore 
and J R Kommrra, recently rend before the 
American Iron and Steel Inatituto. The 
failnrs of machino pnrts under repeatoil 
atroHS has come to be commonly spoken of us 
due to **fatlguo" of the metal Tht cause 
of auch failure was at one time tlioiight to 
be the “crystidllxatlon ’ of the iimHhI In the 
paper referred lo it is sboun that the plie 
iiomtmon la one of a hrimkiiig up of cr/Htnls 
rotbor than of their formation 

Tlio accompanying table which gl\es some 
Idea of the nuinltor of repctitloim of KtroMi in 
the normal life of various stnietural and 
machine members, was prepared by lf«r*w 
cry from the dsta snpidied in tht paper 
referred to 


mviLTi.Ts or wnuesH tests 

Approx Xo «»f 
Kepetitiona of 
Strenin the Life 
of the Structure 
Part of Structure or Haehine. or Machine 

Railroad brirtga^ obord mem- 
bers 2,aw,(ii]0 

Rlevoted railroad atnictiire, 

Ifoor beama. dOOOOOtXI 

RoUrood ndh locomodTc 
wheel loads flOtlOOO 

Railroad, roll, ear-wheel 

16000,000 
18,000000 
60,000,000 
lao 000,000 
|ao,ooo,ooo 

- 1^00,000.000 

Attfato toiklpe iMtm bmid- 


Airplan* englua cnoikahaet 
Car oxtoa 

Ao toa tob fl aeoglpacgaahakrft 
liina shafting in simps • 
Bteom pUifoo-roda. 

CDUMcdaf rods auderaab- 





leeEuropeNofar 

opp(^ium^nuym}ercmeii^am 


N OW IS the time to sec 
Kurope Thousands 
of Amencans are going this 
year« A vast change is in 
progress throu^out the 
Continent and England — 
Europe IS seething with new 
ideas, new impulses, a cross- 
sea of conflicting aspirations, 
desires, interests, hopes 

Side by side with this New 
Europe is Old Europe, the 
Europe of anaent tradition, 
of Art and Letters and 
Music It IS a situation in- 
finitely dramatic — a drama 
that may never be played 
again. 

Sec Europe now^ before 
this opportunity passes 
Visit the great battlefields 
before reconstruction ob- 
literates all traces of them 
Take part in the re-awaken- 
ed night life of 
Europe. Be- 
come familiar 
with changing 
business condi- 


y*. toOriMIfM /n tm tmit 

ingt 4md mddrtu 

United States Lanes 

NreuTtrkO^ 

mm4 MitCmrmmri^ imr 

Mftfth *i4mmihlf C. , Jtn 
VntlaJ Jn* 


tions A vacation in Europe 
now costs less 1 he average 
American salary is a nch 
man’s income in Europe 
today. Pnnccly hotel suites, 
in many countnes, may be 
had for the pnee of a hall 
bed room at home 

U S Government pas- 
senger liners arc now among 
the finest afloat 1 hey are 
famed aiikeforthcircomfort, 
cuisinc and service. Every 
detail IS arranged to delight 
the most exacting traveler 
The S S George Washing- 
ton, flagship ofthc Shipping 
Board’s great new fleet, is an 
aristocrat of the Seas. You 
will he proud tq sail on such 
a ship, knowing that it is in 
part, ship. See Europe 
now, when you can see more 
at less cost Send in the 
coupon and let 
your Govern- 
ment give you 
the information 
you need 


Write for Booklet 

Yoar OoverTancpt wbbto tbe ntimof 
if you an 


and tlw lofo r oi tioo Rank 
niaitcT wboa you liittH d to go Yuo win 
nc ci ve witheaC coM the Government i 
kookfet of naheMle tnvri Entonnitioa } 
dtia cripd ona ofiUpaandHliirMiinoafbr- 
«l|n countrln. Yon wiO be mufar m ob- 
lipdiia Ifm annul Cake an ocean trip, 
cBp dw hiMBMlon bfank anyway and 
aifc Bomc ftfaad who BBoy fo toarad it in. 


U. & Shpwno Board 


INFORMATION BLANK 
To U S Sfalppiol 1 

iBlormafloa SMtioa 

Waahlaitoa, 




obUxMfaa cb* U ft Ctom. 

awfit Owkfart fWna irtwdtocii aad ales IntamatMi 
r«tardtBC iM U H, OoraraMM ablpa wbkb go to 
Uw j4m I ft«vt MariMd X 

I wa coMtowlat a irfa to The Orimi H ta 
lanwa to sooth Atoarkap IwoaUgo lotclaMa 
ir4 iT ltd □ ««laf atooa □ with Mly U 

oibm □ 

I bandeiDttotydacUadtofan loM 
ddoriaf tba trip rj 
^ J f« dot# wf/f 
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SOBNITFIC AiiSiaCAN 




JVhat has 1922 in 
store for youf 



VES — it may teem difficult now to tell what 
the cotaing year has in itore for buuneM— 
but — have you ever stopped to think of this* 


Notes and Queries 

Tk4 NstM ami OasriM mInsiii A sMlalalnftf 

/«r Uk$ vf Mir rm^tn 4Mrf 

W ia f giii •« nbfttU as r in MK t» tiks ■»!»■ af 
UMar, l«0ttJk«r «iU f infc wfwl /■risln mi4 
Aar imfmrwtatiam, ifattar* rraiiM# rs* 

•csrsfc mr amrtktm is a NkrsfV ssawit ^ umbi^ 
taJkMi* f» smwcftfMi wttJk jVslM auA 
yf p |n o ws fah i fa m **A«rrirs VarsMi,** wUsfc 
it cftft, is tt«arf» «fl MMS. to Mpriv sA irt M W 4 f 
sMMifMtHrsrt teJkoM aflieiM JtoM Mjptttoftt mm- 
tlto mA SMTit to AhuIrstoA to tito mim jwam 
af Uiv a M i a Ji osi Co m s> mi A t w to art nqtt mt t d 
to vrfto totir tuaMlrtot to aB ta w i «mWm Ato 
Mto/stt •/ U« Itttor tmHrtIv — i Mir ato ffm Ato 
tarrtaaMulnuM rttoltoa to ^atoato* lat wr i yl iba, 
fcaofca, ato Tkit iH8 ^rtatlir fmetUtmU Ua ao- 
tMaarto# of thm* qat afi M n , ^okUah to maaf mms 
Aaya to to rofomd to rxparto. Tto fwU aaaia aaA 
s AArta t stoalA aiwam to ghom. Oar /aft 
to CarrwpaaAMito” wAl to otaAto M tfl a A aa ra- 
MMtC* A0 Mtofa art aasiraraA to m«A miA aaly 
« tora /rw a/ ttoai aaa to ^rtotoA to tto W ai ftoA 
tpaaa at aar Ait p aaa i . 

(14»88) Q a O saya I would Uk« to 
know Jiut bow ios RkatM abonid be filed or 
akarponed anil (2) how fastened to the shoo* 
to git the beat results. (8) If yon oan five 
mo any informstlon about tbs proper oAre of 
akatsB I will be fcratefuL A (1) When 
skate blades have beeome duUsd or ehlppoil, 
or otbenrlse injured* they should b* r* 
yrotind by competent workmen who under- 
stand about the proper fmovlnK of blades. 
When regrindlnAt the blades sh^d be em 
eriod and oll-stonon» thereby avoiding the 
burr wblrik fivea the feriing of stloking to 
the loo. When sliarpenlnf tubular rB^ng 
skatsa first use a ooane stone to grim] 
blades straight and finish up on a fine stone. 
This makes a perfectly flat surface on the 
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I F YOU HAVB AH IMVEHTEON 
whfeh 7da vlili ta Pfitent ^ cMT 
writs fUUy and trmf to Mtum 4 
Go. for mMm in racm to tliO boft 
wayof tditaialiiFproteetkm. FleMO 
««ftd akatchOA or * modol of yoor 
ti|y«iiUott Mkd a do ocrip U on of tho 
dirieOf oxplalalikg its opontioo. 

All comimuiieatioiu aro Atrictly oon- 
fideatial Oor vaet pimetloo» axtand- 
ing ovor a poriod ox aevonty yoarp, 
•nablea us m many eaaaa to advigt 
in regard to pataotabUite whbottt 
anyoxpeiuM to the diont Oor Hand* 
Book on Pkteats ia aent Area on ra^ 
qoeat This explahu oor mathoda, 
terma, etc., in regard to Fatevii, 
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Aamal Subacf^toon Rato 

Jtotoatiflc amsriwin ( tot s bUrt sd Ittf) eua 
mr. IMO 

Poetsae pfepald la UaltsA aistos and pesMM 
■loaa, Mwlto, Cato aad PaauHi 
reretoa Pwtaai $1 M pw mr adAkksMt 

Csasdiaa Postage lOAO per mr sddtdseal 

a«alt to postal or nproas auNMr order, baak 
draft or ebook. 


It seemed just as difficult to look ahead a 
year a^o; yet now you wonder why you could 
not then tee exactly what would happen 

By givinji you the facts about the present 
and giving them to you today, instead of a year 
from now, FORB^ Magazine it making it 
easier for you to chart your business course. 

Right now FORBES it discussing the coming 
year in a way that is proving of utmost value to 
thousands of business and financial executives. 

Are you taking advantage of this opportu- 
nity? Are you reading FORBES? If not, the 
coupon makes it easy to start with B. G Forbes’ 
"Forecast of Business and Financial Conditions 
for 1922” in the current issue. 


FORBES 

MAGAZINE. 

ISO FIWi Aw., N.W York CHy 
PRBEtB. C. FqAm’ FmmmI for ISIS 


blttU* «m] a utce keen edge. (2) The batt 
raoogniaed practioc for attaoblng Ice ikataa 
to ahoM la to mt tho akute ao that the ran 
ner centera on the ball of the foot and tho 
hoc] If a pomm’a ankle U weak it ia ad 
vhwUe to act the akato alightly olf center 
on tho weak ride—'atUl keeping the akate 
in a atralght Una with the foot (8) Special 
eare ahoiild be given to the akatea. aapodully 
At the cloao of the akating anaaon ^a foot 
platm and blndca ahould bo carefully nibbed 
oft to proient rant, and a coating of oil nr 
vaaeline applied, otherwiae they will not be 
in condition for immediate uae at the begin 
ning of the next acoaon 

(14884) BUT aaya Ghrlatmaa la 
coming and I want to make aome aham asow 
for Cbriatmaa tree. A The cotton freqaently 
uaod on (Jbriatmaa trow to give the effect 
of auow ia extramidy dangeroua. The very 
beat eobetance to be naed for tbia pnrpoaa 
la pure white *'mlnoral wool ' — i e., aabeotoa. 
when thla ran be obtained. Otherwiae the 
cotton ahould be rondereil InoomboatiUe . and 
thla object, it la aoid, can be attained by 
aaturatlug the cotton with a aaturated aoln 
tion of a^um tungatate You can bny arti- 
ficial Htow very cheaply Some of the \ari 
etiea we have aeen appear to be only ground 
mica. 

(14880) AS saya 1 l>oea cloth. glaaa, 
copper and ateel retain tbelr tenaile atrongth 
at a temperature of abeoluto aeroT If not 
In what proportion do they hwe it? 2 Dota 
the contraction of roetale wbidi to fairly eon 
atant at ordinary temperature bold good 
when absolute aero ia reached? 8. Is any 
kitowa gfia able to pmetrato glaas or a metal 
plate? 4 If wo imugined a body able to 
attain the I'olority of light in vacuum, would 
the ether offer any reatotonee? 6 If we fan 
agioed a humnn bring located on anrii a body 
would he be able to “ice** anything of what 
to behind him. ahead of him or at right 
angles to aurh motion? 8. In sending wire- 
less signals ^'around tbs earth** does It travel 
aroimd the earth or through it? A 1 Uetahi 
AM greatly inertaaed in teosUe Atrength by 



ooeding to low tomperaturoA. Probably thto 
in crea se of tenacity would continue to abso- 
lute aero, although nothing has been ooriad 
to sbaolnte serc^ That temperatun kas 
never been reached. The melting point of 
heUam, the lost gas to be srildifled, to given 
by (Ksen, Cbemicai AimiimI, as -300 0 This 
to 8 deibrees abariuts. About doth and ^aas 
we have no data. 2. We have no data for 
the eontroctioa of metals at very Unr tem- 
peratures. See answer sbova for ^sbsolata 
aero oa thto matter, ft Hydrogen wfll pahs* 
trate red hot east iron As to glasa, va do 
not know any oasa of aueh psMMtlMih 4 
Wt have oo faeta baariag npw the ailMt af 
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other npun a body niOTliif with the velodryl 
of llffat The iDOtloa trf 1t|ht t« a wa\«>| 
notion and uot a modon of translation of] 
a material body No known body U tno\itiK , 
with the Vfdodty uf Uflit 5 Light from in 
front of your Imaicinary body would romiil 
with twice the velocity It baa at pn*tHiit 
It woald not affect tbe optic nme m ut ' 
preeeiit ooDstitoted We van not aeo by n ' 
vibration of half the wa\e length of light. 
At prment rielun craaen at a wa\o Itugth uf 
about 100 ten mUllontlw of an inch, At half 
thia wave length we could not ace The e^# 
can nnt appr^ate tw Ice thli velocity or hnif 
thIa wave length Light from behind tut 
could not overtake ua, and benco nothing \ 
could be aneu to tbe rear Light from either < 
band by aberration would aeem to come from | 
an angle of 40 degroMi in front of ita mil 
onnrae 0. Wireleaa watna in part follow 
tJie earth a mirfaoe and oiiihlialf of tho wait | 
is In the earth and ono*hHlf above the aur ' 
face of tho earth Another part Kotf* tiff 
into apace “The Prlnciplca Tenderizing 
Kadlo tVimmaiilcotlou'* la u gntMi book tot 
thU anbJocL It la one nf the InKtructioii 
j books for the ftlgnnl lAenlco. T' S Army 

I (14386) J J McA aaka When whk 
, coni fimt Introduced? A f'nal tteema to }iti\t 
been uwnI for fuel by ancient llrituttH lait 
Om fimt proper notice wo have la that it w iih 
mined in Newcaatle, 1233 » fnrhidticn b* 
burnt in England 1273. Nobility mid geiitn 
of London petition ngalnat um of. IKMl 
' Not In general nae In Englantl until 1625 

(14387) U W H. Jr. uhIch for u for 
: innla for detitiat'a nHiltUng wax A 8leiirint 
1 25 parts . half soft copal, 25 parts talc, *10 
purta carmine, 0 5 purta oil of roee gentiil 
um, 2 dropa tp 1 oa. Melt the rofdn by the 
host of a sand bath, and when alightly eiMiUd 
odtl the ateorinL aUrring cnnataiitly When 
this has molted add tlie other Ingredientn 
pretiuualy intimately mixed, and stir so that 
a hoiiiogeni>ous prmluct may be obtaJntsI 
The adhisiiveneas of tbe oompoaition niny bt 
iocreoned or dimiulslicd by motliflcatloii of 
the amount of oupaU A more thorouKb 
blending of the color may bo liisurod by dia 
solving the carmine in a little potash aolii 
tioii before mixing with tbe elialk 

(14388) J n \V aaka When were Iron 
cables IntroduoMP A Hempen cables em 
idoyed by Britbih navy prior to 181 1 wIh 11 
iron CftMes wera introrhiceiL Firat suceeNs 
fnl submarine caMo betwoen 8 Foreland nml 
Hangatte 1851, flntt Atlantic cable mtab 
liahed July 20-Aug 16. 1857 

(14380) O M A. aaka Ikiw tbe French 
dean ami prcimre bones for exhibition pur 
puaea. A. The curators of the anatomical 
museum of tbe Jardln dea Ptantfw ba\« 
fouud that the aplritn of turpentine is tcry 
efflcaciona in remozing die disagr^able odor 
and fatty emanatiomi of bones or ivory, whib 
It leaves them beautifully bleached Tin 
artidea abould be ex])ofied in the fluid fitr 1 
or 4 days in the snn, or a little lunger if in 
the shade. They should rest upon strips of 
sine, ao aa to be a fraction of an inch nboie 
the bottom of tbe glass vcssrl employcti 
The turpentine acts ss an oxidising agent 
and the product of the enmbnatinn is an add 
liquor, whidi sinks to tho bottom and 
strongly attacks the Ivory if sIIowihI t<i 
touch It. 

(14800) A. C N oska Who Invcntnl , 
bteaching? A Invented by Tbitdi first 
bleach field In Bcotland cstab at Salton . 
about 1730 Intro Into Englaml 1768 ' 
BertboOeta dlsem erics with cfalnrinc, about | 
179S Tennants patent, 1708 Mather’s im ' 
provements, 1885 

(149D1) B. U K ooka for principiil 
dates in relation to exploration of tlic Ant 
arctic regions A Land dlscozcrcd in tlim 
regions by Capt Biacoe TVb., 1831 . by (’apt 
D’Urville, 1H8K. Frlndpal expeditions to 
C E. Borcfagievlnk lands at Cape Adair 
Fab. 23, 1805, 2nd sxpsditlon equipped by 
Sir Qao Newnea, reached Cape Adair Frb 
17, 1880 De Geriaobe expaditioii, Aug Bl. 
1807 Mar 28, 1889 . German expe^tkA. mi 
der Capt U. Rnsar, Amp 11, 1901, Britiah 
expedithm nndor Capt Scott, Dec 24, 1001 
8e^ 10, 1904 , Dr Bruce's Scottish npedi 
don, Jan., lOOSanly. 1904, Dr Jean Char> 
eot. French expedite, 190MI5 and 1908-10 
Uent Shaekletoa'a (now Sir Bfarnest) expe- 
dition, 19074)0, Dr David, with Ur D 
Hawaon and Dr Maekay, found the 8. mag 
nede to be at 72* OiF a 10SM<r B. on 
Jan. lA tOOOt Oapt Aomadsen'a expedition, 
181A Bonfcli Pbto readied Dee. 10. 1911 
Capt. Boptt Britiah ex p ed i tkm, 1910-18. 
(CmA Saott w|tt fohBd dead by a search 
party. Nov. 13, 1918,) 
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Make Your Concrete Floors 
As Hard As Granite 

Make tbam duatproof, wearproof and non-ebsorbent I.apidolitb will 
do It Over 200,000,000 aquare feet of lapidollxed concrete prove it 
It is saving millLona of dollars by keeping the sharp concrete dual 
out of bearings and out of merchandise, and by presenting the de- 
lays and expense of patching and rcplscing concrete floors 

liVPIDOIITH 

■SMHHI trade mark 

Is a liquid chemical which Is flushed on new or old floors It acts 


SONNEBORN PRODUCTS 


Cmcodt 

the durable MUl Whit* WuhabI* Are- 
rwiating, and of Mcapttonal coverini 
eapadty OtcattFlat and Ugsihall 


the m e d am wood pcaaervativ* give* 
new lUe to old or new wooden Aoon 

l^rmtight 

thaitotKtlvarooTooathig tor all kind* 
of m ean or aew ffooto Saves labor and 


at once, corapleting the hydra- 
lion of the cement ao that 11 
holds the sand in an unbreak- 
able bond Walking or truck- 
ing cannot grind it up- fluids 
cannot penetrate it 

Lapldolitb Is the original con- 
crete hardener standard for ten 
years 

iPWfe for (aifffliofWah from 
all lirtf*, lapUhhxtJ cencrela 
block onj Utvaiura 

LS0MNEB0IUlS0MS,faK. 
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April 2501 Is English Walnut Day 

Plant some English Walnut Trees 
this Spring— Order Now 

Here In the north, thuuaanHa of English Walnut treea are thriving and bearing 
delkmua nuto-you are safe in planting our hardy northern grown trees in localities 
wh^ the winter icmpcratures are not too aevrrr for peorh trees— In almoet 
ev e ry locality north, cast south or west you will find bearing Engliah Waluul trees- 
wherever peaeli trees will grow, our hardy English Walnut tree* will succeed. 

We offer amall trees aa low as 91 00 eai h, but oend for our beoullful catalog, 
which describes the different varieiica, the different siw*. with prices also a mnlUtode 
of other ktardy mmt Ireoa, /rail mmd traea, roaaa, ahrvha, aaergroe a a. 

kfgdg9 pionla, ale # iuv while we have the largest ssaorUneni and the largest stock of 
northern grown nut trees in America, we are aim growers and have been for more 
tban half a century, of a general line of hardy, dependable nursery stork 

land to plaac an orchard — If yom fnCasul lo heanll/y yoar 
mattar hots awch or how Utile yon Inlend to plant, start with 
Sms** trass. Send for Caulog H 1 today — it's our only salesman 

GLEN BROS., Inc., Glsnwood Nursery 
EOnblislMd 186 S. Roehsitar. N. Y. 
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TYPEWRITER 

SENSATION 

/ rf<' i ruil Use its Ynu /^iV' 


After trial «• «al 7 00 ■ teoalh 
«atf llte lowlotol pri«« ol $ 80 lOS b paldl 
■ by Mi r«iThU b absontolr 
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nWT AID TO THRirr 

A lindy book that koopo dota for 1— naar 
t«a iwpon •fwaya la aharo, ld*al lor pa^ 
•oaal accointliid, mo irouU* Id m ti 
PriMfUM for coMpbto rroorit Mo4m 
b oam loaf Rlntf finA aU laatWer corar with 
pockat rad laaAar taba. II aot at atmHoa* 
ar^t. aand aa hla amiM mod wa will aaa irte 
ara auppOad 

nDnBinGLaL.iiiL(bvii 
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Patents and Trade-Marks 

General Principles, Current Comment, and Interesdng 
Decisions 


Pstent Lav In Japaiu — The patent and 
trAdatonrk lawn of Joiwn bave niontljr been 
itmeii(UHl Ahtl niiinnroiim riutiifp»e iniHlo tliere- 
in Of intorttdt 1 h the flret of tboms whleh, 
briefly, b tu llie follow Lux 4iffe(*t A. imteut 
U to Iw Bwarrioit to the flint uppllcuiit iu 
atiml of tn the flrat iiiA enter imd in comi 
there are two or mure appUmtitme with 
gard to on hlcntleal Invention, flled »n the 
eutne day, a patent will be yroiitoil aoeoit! 
lug to the termn of agreement between or 
among the applloantif. When no anefa agree- 
mont can bo arrived at the patent will be 
granted to none In tbla way nil provialona 
for interforeuci proceodingg have been abol- 
labed 

pAient lAfringAAteBt After Dems 
PtubhAblA AA ContempL^A pstent riftht 
la a civil right, and violatlim of n patent 
right nonHiitutca a cliil Injury for whteh the 
law iirovidcM con i|iea ration, In the form of 
damagea. However under certain dream 
tftamvfl, Infringement of a imti at may bo 
punlabml, in effect, aa If it were a crime. 
Than, vidation of an Injnnctlon roatralulng 
patont infringement b coiibmpt of tiourt 
and may be puniabetl by fine, by imprlaun 
ment or hy both A came of tbla kind vaa 
raeently doddefl In the T lilted Btatea (Hrenit 
(^ourt of Appeala of tht Hernnd Circuit 
BcAey vn Obraaaa, in which it was held 
that a certain change on an Infringing de- 
vice, by A defonitaiit, after a decree and in 
Juncklon agninal him warn merely coluraUe, 
and hie uae or rale of the changinl device b 
tberefoN punlHbnblc na lamtempt of ('ourt 

Tnde-MArfc ^^Mitt And Jer'^Th# 

Supreme Court of the I nitod Stoten has 
rendered a final ndJiuMeatlon of the trade- 
mark rights in rhn title *Miitt luid Jeff,** 
ai IndiGatliig the humuroiui cartuoiui origi- 
nated by It r Fbber« and whieiy exploit^ 
ond Hyiidkoted thmiigliutit the country in 
\nrious tiowitpn|»era. An effect of the ded« 
shin In that the proprietary right to *Mutt 
and Jeff" aa charaLtera is poeaeasud by 
Piidier, the originator, and that dedalona to 
that effect In the New York State C'ourta 
are binding The Hntirome Court awardod 
to Tidier the evduHko right to tlic ropro- 
diic*Hon of the eburactera which he origi 
natod, and adjmigml the reproducTtion of theao 
^ractera by o^m in effect to oonstltate 
uafidr oompoiition The Court refiincd to 
entertain the contention of the defendant 
that Tlidiar omihl only copyright particular 
pnetnrea or statementa descriptive of tbelr 
exploits, or that the two charactem as he 
had devised them hod become pubUe prop- 
tjr 

Efftei of Prior Interferenco oq lAauad 
Patent,— Aa a general rule, the declara- 
tion of an interference pn>cerdliig in the 
Patent Office caiiaea no Joy to either of the 
applicants or patentees lnvohc<1 It usually 
maons added expense and delay Hut even 
an Interference pmoHodlng la not without lt» 
advniitagos. The Supmme i^ourt of the 
United States in a rncent, Interesting ded- 
oion (Hlldredth vs, Ifostorsa, decided No> 
veniber 7 1021), has pointml out one effect 
of siuJi an liitorfcrenee, wblcdi is of Intercnit 
that the presnmptiuu of priority and novdty 
which artsM from the granting of a patent 
must hme greatly Increased weight whm the 
clidm of the inventor is subjiartml to dose 
nnd can^fnl scrutiny under the stiraulua of 
an Ittterferenco contest Turthormore, 
rule hiw long been laid down, though not 
referred to In the above decision, that In ths 
event of aubaequmt litigation based upon a 
pntPiit previonsly involved In an interfer- 
ence proceeding a preliminary Injunction 
will generally be granted one suing iqiou the 
patent, where thn defendant la the lodng 
luirty in the Interferemv 

Tradc-Marfca and Trade-Namaa Dlatin* 
gniahed, — A trade-name can be dlatia- 
gulsivcil fMm a trade-mark in that the for- 
mer is either a word or combtnatiou of 
wonts wrvlDg to dlatlnguish a certain manu- 
facturer or roerrhant and hla spodftc mcr- 
diandlse, which word or words, although not 
enpaUe of exchudve appropriation, nor rof- 
iatcraUa In the Patent Office os a tedintcal 
tnulc-roark. will neverchdoai be pro te c ted 
within certain llmlte by the Conm frori 


general use by competitors through the doe- 
trine of unfair competition , wrhile, on the 
other hand, » technical tmde-mark is ca- 
pable of rxdiisive appropriation, can be rog- 
Utcred in the Inltcd Statoa Patent Oftcc, 
and an infriiiKur may be proceeded against 
under the provisinns of Che Toderal Trade- 
Mark Statutes. 

Such words, therefore, as * Wanamaker/ 
**nyffria,** *7710 American Girt," ' Flare 
Tront,” **W nltbam.*' etc» are trade-names 
which wlU be protected by Ooorta of Hi|Uity, 
tbrongb the application of the law of unfair 
ooapetition, whUe 'Kodak," "Coea-Oola,^ 
"Jeli-O,** etc. are trade-marka eapuble of 
Federal regletration and Infringers may be 
proceeded against directly under the pruvi 
sious of the Trade-Mark Statutes 

Cffftlaa Firnt to Invaat Hydroairplaike 

— Xn a recent dechdon of great public inter- 
est, the Lnitad Statea Circuit Court of Ap- 
pealB lor the aaoond Cimilt bra held that 
Glenn 11 ’Curtiss, of airplane fame, was the 
first to invent a flying machine that could 
rise from and alight upou the water, and 
eatabllabetl Curtiss's right to a broad patent 
eoveriiig the hydroulrplonn This decision 
revorsos that of the lower Court, the Imltml 
States District Court for the Eastern Dht 
trict of New York. The litlgatfon grew out 
of an application for a patent fllad August 
23 1011 by Curtiss, who, during the pre- 
eedlng January had teate<t hla so-called flying 
boat in the harbor of San Diego, California, 
in a snoTfWMfuI flight with an air machine 
sc|ulpped with s bemt like hull and with the 
wings buoyed with small ponloona This was 
on January JHth, the same day on which one 
Janin filed his appUention for a patent The 
case turned largely on the ac^tuol redueUou 
to practice by Cnrrlsa, at Ban Idego The 
Fourt held that this reduction entitled Cor- 
tlfts to the broad potent, as Jniilu s inventiou 
At tho dme of this test, and even Inter, when 
appllciidon of Cigrtlss was filed, had not 
Advanced beyond the tbeoredcal stage. The 
Court said, Utter alia *Tho resson for this 
holding Is tfant whatever Jsnin conenived 
iMor to January 30, 1011 whatever experi 
mMita or models he mmle, it is admitted that 
tha fruit of all that he had done was con 
tsmd In the. specification he then filed If, 
therefore, thai aperificadon does not enable 
the mnn skilled in the art to construct with 
out further exercise of the Inveotiv’e faculty, 
an oiwrntlv'tt hydroairplanc, there has been 
no reduction to praedee, coostrnotlvo or 
utberwiao” 

TIte CondtHon of the Potent Offcc. 
Tho unfortunate conditinn in which the Pat- 
«it Office flmhi itself, beesuas of enormous 
pranmre of work and nnroerically inadequate 
personnol, is fortunately being ^von a great 
deal of publicity in hewrapspen and tpchnical 
periodif^ of the onnotry Varions ossoda- 
dons intvmstod, such ns the New \ork 
County Lawyers AwiodatluB. the Amcrleaa 
ScKduty of Medianical Kngluoers and othow, 
A>« exerting every preaauro to expedite ptmd- 
ing (kmgresslonal action to renuMly thU alt 
aadon. As has been already stated in thoM 
ordumns, the Patent OlHoe is neariy 60,000 
omes in arreara. A large proportion of Its 
trained staff has resigned to take up mom 
iucradve work, and In tha seventy yearu 
posk the pay of the Patent Office penmiiud 
OHS bean increased baC JO per oemL Surely, 
this needs no further comment. Nor is it 
necessary to nay anything In regard to the 
bearing of the work of the Patent Offiee on 
the inihistriol, oommarelol and economic Ufe 
of the country Certainly, there can be no 
fovmmmental fanedon of greater importance 
than that which Is largely lustrnmetital la 
foetering the dev^pment of invendon and 
the protection thoreof Great preosAre Is 
bdng brought to bear to farther the paSMgc 
of the Lampert Bill in (^ongress, which wiU 
result In a complete reorganlMdon of the 
Pstaat Office, and wUI provide a s«Hy needed 
increase In the salsriee of Ita empteyss. 
Further, the very foot that tUs bill has tbs 
bearty endorsctoent of soffie two tboosAnd 
msnbers of the AmerlsAn Sooisty of Mt- 
ebanioAl Bngiutoni, to aoy nothlag of tha 
rank and file of the Isgal pr oftasloa, la Indl- 
tedto of the ImpottAM of the proposed let- 
idlA^n and Its need. i 
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Electrical Notes 

Sumtnanet and Excerpts from Current Penoduxds 


ElectrW 8I«M Ocmratwr^In a paper 
t^BPUtXf prqXotid bslora tite AmMicHU Eaec- 
trochomicMt Sooiet/f Mawnk Lldburr and 
Stamp* fflve a dowription of an ituncpenolve 
form of appmtw and lt« method of emplur- 
m^nt for ftneratloa of erniiD by mean* of 
flltomotlDf flarrent at vulUira from 100 tn 
DU) liiia apparatna Jta partieolarly adapted 
to A plant wnidi operatea Ita own hydro- 
rlrotrio Inotallatioa or purehaeea bloHte of 
h^ro-eleetrio power and boa available at 
timi’* energy which it can hm at little or no 
additional ooet tinder euefa comUHona onn 
Mdprable aaving In fuel may be made by lue 
of the dertria boiler 

A MUioii-Volt Tranafomar of 1000 
KIA rapacity ia being built by a lending 
itleftHc company fivr Ita eiperimental labora 
tory at TraSonl Oltyi Pa. The wliulingv of 
rliie traneformor contain nearly TO milee of 
wire The tranafomer U bnUt on the prin- 
(Hple of diatribntiuf tbe olectroetatlc atreea 
te do\ eloped by 0* L* S\>rteaeue of the Weet 
tiiKhuuae Company aome eticht yeara ago. 
The terminal bnehlag ia tbe Urgent ever built 
hi thr AVeatlngboaae abopa. Spedal ma 
rhlnea hod to Im fitted to tnm tbe boablni 
un thla account. Tta length ia 10 feet* auc 
it la 41^ inohea In diameter The etotic 
whlrld will be 10 feet In diameter and 20 
Indiea deep. The boablng will weigh about 
OfiOO poDU^ when oompUted. 

Valve AmpUflera In Cable Werlc_Am 
pliflera of tbe valve or vaonnm tube type are 
being apidled to oable work, but no reeulta 
Imve yet emerged, eaeept for a eolitory Oer- 
iiian nnCe on the enhjeint, eo we learn from 
The Bliietri<4an The capabllltlea of a mod 
tim amplifying device applied to a eubmarlne 
< able ore far in advance of the ability to take 
lulvantAge of tbem. Wite auperaeneitive re 
reiving davloee Che duplaz balance redulraa 
retinlng to a degree which doea not aenm 
poHfdble teefanieally or eomoMrelaUy, Blore* 
o\cr a hmg aabmarine eabU etretdiad from 
continent to oontUient colleota diiturbancaa 
not apparent on dm ordinary alpbon re- 
nmlcr, and we can telly retemn on an In 
rraime of oaUe apeed^of about 00 per cent 
an a matter of routine, when aurfa empliflem 
are enployad. 

TeUplim Cahlea and AMpUftcnk^Aa 

[iitcreaang aoeoUBt of the hlatory uni) deiol- 
(ipraent of the art of telephoning over kmg 
illMtnneea, through cabloe beginning with 
I’rufMMior Pupln*B loadtng coUa, tbelr eahmU' 
ttons nnd praacnt nee. ia contained in a re- 
cent lane of JVUofroteehiMte Ztiteekrifi, 
The- Krantp ayatem of increealiv dm inda<^ 
auce of a caUa by wintUng a layer of Iron 
vire upon the oopw floadnntora la men- 
tioned aa the aaeond atep. Tbia ay at wm U 
nwd, for egemple, on the long aubroarine 
tf lephooe eahle U 
the Itrowg 
the ' 

practloally. 


Beat ProaoU. Thea came 
, bone amteifier, baaed upon 
1 ^ prlndi^ but never need 
It wae anperseded by the 

— In IWjO, whieh woe the ftte-i 

of Kmhou tube, and finally dia 
rCejf |k|b-vacnum riMCron tnbea;. 


time In the hlatory of electioneering eaiuU- 
(latea were able to talk to Che puUie without 
the Utter leaving thalr bomea. ThU woe 
dune by meane ^ tbe Weatinghooae radio 
tolepbone broadeaodng ctadon at PlCtaburgh, 
where the ap eo eh ee ware made by the eandi- 
datea. The nominatioffia for mayor proved a 
very Utter fiteit in Flttebargfa, and radio 
woe called into piny to get the meaaagae »f 
the eandidatei to m pcc^pie. In thla way 
tiiouaanda of ptraona were addraaaed at ona 
time withont the inoonvenUnee of leaving 
their own radio aet Bhch candidate for 
mayor wag egnt to the broadeoeting etetiom 
where he wag attowed five mlantea to teti 
reaeona arhy he ahonld fw cUetod to the 
office. Thig proved to be ouito popuUr and 
no Ume ipteceet in PIttdmnib and 

vicinity 

He«^ XJm lor BUetrte Wol(»llMtor«— 
StiU anodior type of eleeaio hM water 
mter baa made ita appearanoa do the amr- 
todleaatt M growtof daaaiM for ' 
Thlalwaat 


▼foea of thda 


la not, 


bf dda typo aopgUae eaMoat hot 
tod tt forge oaooih Mantfcim (111 

ifiifooaptrhaorTCrSS^^ 


a muximnm current eonaumption of lA nm 
perea. It openitee on either ulterimtiuK or 
direct currentp 110 volts. Its operation U 
oontrolltHl by u tliree-heat awitch. making it 
poeelble to regnUte buth the quantity of hot 
water and the toiniicrntun! The hentint. 
unit can bo readily removed without the 
uweaeity of drawing off water from the tank 
One ingenious application for this hooter in 
In cuunertioii with hot water radlatom, 
where one licator may ■cr\*a to upenite 
olngU ruiUutor in luatuucea where It would 
not pay to aturt up the entire heating 
aystem 

New Uaea for the TeUirraplione. — ^In 

thn telcgrnphono duvlaed many ynnm ngu by 
I^itilseii a telephonic inMuerMatloii whm 
* fi&cd* by magnetic action \i\wn a steel rib 
bon or a steel wire and eouJd be rcpnabiccd 
Inter by puNsing this ribbon itgaiii o\er 
small oleetromsgiu t In the winding of which 
a fluctuating voltage was set up which In 
turn etiergUed a telephone recci\er Tin 
results obtained with this appuratus did not 
warrant its more general use^ on udioiint of 
tlie faintness of the reprofltRtlon Hlnce, 
bowrever, the rniKlem vacuum tube come into 
Yogue it baa been potodblc to amplify the 
anund to any itegreo and A Nasariscliwlly 
In Bl4efroiechHi»cho ZritMthnft states that 
he has constntetod an electnimagiietlc phono- 
grapli on the comblueil princtpliN of the tel 
egraphona and the amplifying tube lie 
showa fnrtber that with this metinNl a mes 
sage may be '*spoken Into * a rail and |drke<l 
up by the engliiMr of tlie trnln following 
Uere U a s\iggntion that might be of getnt 
value for railway sfgnaUlug pnriMwes. 

Somethfaig New About Batterica. — 
When storage botterlra jp* dry ctlls are 
cooled down to minus 170 deg the tem 
perature of liquid air thcae prtKhiccrs of 
eUctridty may reverse their \oltAgi« This 
ia tbe •dendfcally startling pbenometion 
that boa been diN<w^ere<1 at thn Him an of 
Btandarda by G W VLnal and F W Al 
trup, who wore making toots to determim 
tbe ndUbllity of batteries at arctic tompern 
turee. Bo far aa is known, this la the flrtd 
time this plirnnmenun has been ohscrioct 
I>own to 80 deg below anro the vultage re- 
mained tbo Durmal value At about 
minus 100 deg T thn \oUage dropped down 
to nothing and tlieii nt a slightly lou 
temperature, strangi.ly rogister^t^a luinns 
reading aa high ns 10 \o1ts. l%e voltage 
fluctuated violently ranging from positive 
10 volte to negatire 10 volts. These re 
vefouls happened whone\or the frosen doc 
Crolyte of the cell ‘*tlcked ' No hops U held 
out by tlie Bureau of Skandar<ls that sto age 
batteries can be recharged by tbu aimide 
method of cooling them to the low tempera 
tures nsed in the tests. The cummts at 
these low temperatures are vanlsliingly 
amen, and practically they hardly eidst. 


I a: Wlotleaa Warriilp^A boat built by the 

rii^r Navy durtngjtiie war was controlled 

presenPday 

EUctfosMcrtBf Vy Bafifo^For iha tint 


from an airplane The eoiiatructlnn of the 
control mnehaniam is doscrlbe<1 In a note ap 
pearing in a recent ismie of KIcefricaf ITorld 
Thla ^aC was patterned after n Gflrmnn 
pilotless boat which attacked a French ]der 
The German boat waa driven by a gaaoUiic 
motor and eJeotrlcnlly controlled by moans 
of a SO-mile ono-condurtor cable Tlio bout 
contained two gaonllne motora each aa are 
used on Mppotina. operating twin arrew pro 
pdlera capable of giving tbe boat a top speed 
of 40 knots per hour Seven distinct opern 
turns of the engine and the rudder could be 
performed by means of the remote electric 
ooQtrol The control waa eMentially by 
meana of a ratohet mechanlKn, a different 
number of ratohet Impulsoa eorreapondhig to 
eertahi aetRma of the boat. A small gaso 
Une-efoetrie generator set and a storage bat 
tery furnished Che energy tor tie operation 
of the different raotinns. A special time 
reibiy was in oertea with ea<fo of the aaven 
dUtinet posttions, so Chat every one of the 
different operations waa ezeonted only after 
tbe oontoet-maklng ratabet medianlam 
stopped tor a cnrtaln nlotmum time on a 
fflven position. In ease of immlD afft danger 
to the boat aa alglith podtioa of the contact 
aitointiw waa provided tor the sslf-deatrno- 
of tha boat hr foflltien of tte own 
chaiffte 


Every Shop an Ezperiment Station 


It t only fior the inventor to develop machines and 
machine-out^ with Veeder Coiinten manu- 

facturer should carry on “expenmental work** m devel- 
opinff the daily production of his machines. He should 
watdi the recoidi of work produced so as to see where 
the worker’s output can be increased — ^by means of a 


COUNTER 




Thu isiall Rotary 
Ratchet Cooator (N^ 
W 6) Gouola reciprocatias 
ntov eia c p ti of the km, m mwaed 
k reoMlm to immkat d MV «a 
■aaNm. wkaa lb* lew Is ■■wd 
Smish aa aati* d 40 to 60 dmaas, aw 
Mwasriakaenaw A eomsMa levo- 
hokw •! Uw kvw imasrt tan. Thn 
OMtalsi nadsotokb toaomiaf eaiya 

!B±33S.r^iar*** **" 

CCtU fMarIy/uP.ciM) 


Thu Im Sat- Back Rotary Ratabet CooaAer 
Ml lha m apo t at pimch rmwa. awtel-flaBip. 
Ml and oueri wnam a 


awvemeni ■ d i c al a a an opersboD. Repoan < 

lor each throw ol the lem and aeli back lo aero 
from aav figure by huusig knob oece round. 
Providea wm from four lo ten fig ait -wbeek, at 
required Pnee widt four figwea. aa iHuOiaaed, 
$1 1 50 (LmI ^ Ef^aipped wah lock sad key* to 
provout tsmpenog wah tbs rrcoid, $2 00 oatnu 
\CkI toss tkmn katf itw) 


There are aulte5/e Veeder Counien Jor all prodad-recording pur- 
poses, and Jot eoM countinff re<)iifrainenf ctf hpodai rtaiure. Ym 
nud the Veeder Counter bookht as sore as pou*ve somtihing that 
needs countote* ii*» entirely fme on re^uesf 

The Veeder Mfg. Co., /L&oiS' 


Great Motor Bargain 


By manufacturing in vast 
({uantitica, twng automatic 
machinery; by telling 
direct for cash, and by 
being aafoafied with a veiy 
narrow margw of profit 
for ooraelvea, we are able 
to offer ihia h p al- 

$i q. 5 o 

motor for JL 



Motor weight 24 Iba.. bare, 33 
Iba. boxed. Tho, rated at H h ^ 
every motor la tcated for 50% 
overload before it leaves the 
tory It is standard 110 volt, 60 
cyde, 1740 rpm , split phase, fan- 
cooled induction ty^, suitable for 
washing machines, chums, cream 
separatora, fans, blowen, lathes, 
drills, etc. ^ 

Our method of manuCseture not 
only rwucea co^ts but it insures a 
perfect interchangeability of repair 
parts 


One yiaar GnarafifBe. We 
guarantee e ve r y motor sold for one 
yem (not six months, the usual 
custom) Each motor bears s 
GUARANTEE TAG entitlmg tbe 
owner \o & new motor, expreaa 
prepaid, should anything go wrong 
with this motor within the first 
year of service. Simply return 
the old motor by express, collect, 
in the box in which you receive 
the new one 


QuaiilitT Disoomits-On 3 motors ordered m 1 shipment, price is $13 00 
eaich, 0 motors $12.50 each, 12 motors $1X25, 25 motors $1X00 each. 
Steid Caah witk Order 

or wa will ship by ezpnu C O D. If yon prafer 

NORTHWESTERN ELECTRIC COMPANY 

ScMrth Hoyna Awanuto Chicago 
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FREE-^lbe most charming book by Anatofe ^ <gJt88g«»'% jiSSS 

France, wmner of this year's Nobel Prize for srSiWS: StWSl SSS S?r«.‘dSa.*T aVj 5S 
Uterature— with one year’s subscription to iSS: S: STAS: SS:S^:TSSit':9. 

* ^ ^ and tb«ir front out odiffMs B«ter«tu» tn U)tt;)r oC MTOt tiM Mm to dttkH t rtfarf 

^ ^ M * . M oB t i oftfl drawbtr wUI lAam tost Uto iMSto tbe towHdoM »kftqfo4* ititfli toniHl 

A ^ to ^ I 1 ^ ^ of-tbi MouHl itttmr, asd tot toto toe of ^teton, smI vie apt to fee 


The 


Outlook 


frmm £ttmtym f h* r m ' 


of the diet «M era all ta IfMh aUrt a tea tol* aaj qther ^aftlmal. BonUi 
vndm mmtui that the light vhkh voaM twM plaoe* to toe voad far hegettd the faace af 
oaCaMe the opening of the otttor minor and toe orcHaafr headlight itoed o«tt etoaOT; 
eaeope roflectlon altogetoar !■ that vitli nito that vooM haea tuava aa aUato- 
vUeh the eentral mirrod vorin. AM a tag ahadow to any other fitantoitoni X eaar 


.s'^i rot r% iM 111 . . retotloa exhrta be t vee a toe OMMid were ahowa to totfr ti«i eharaafeer iVDOr 

The Cnme oi Sylvestre oonnardt crowned by the Institute^ me ^ 1*4”* ^rmn. Th# imwr reflector ^ ^ mwatoatiM u ahacMair 

t * / jL ir* • *^1 1 * m oi Miftclentlr narrow apertore ee that oidtorm , there to no enggeeHnn of aeaee af 

most channing of Anatole France* stones, leveau pertiaps mom 3e. “ «»>*. ? I'wsst m" »s not a ist m j S stbasss. ^ ^ 

, I f 1 • 111 /I *1 ir afi* talla directir upon the tame aa **ravohittoa” and **«|iad|> 

than any other or his works the charactar of the authot hunself. ^*^111 the aon« of mamination ^ daearth- 

' VInislI. In knMnm nJ nassk In. nSHknlMl Vn* f mm — - 


Braoder Matdwwt 
wntoi of tfan author 
“M Franca hat ana- 
lyzad books, and men^ 
and society at larfc, 
and humamty dseU; 
and ha has never let 
the scakMl and mt cr o- 
scope drop from fass 
hands. . r His cnb- 
cum IS mcetsairt, du- 
sotvmg. He u mas- 
ter of an inoonparable 
style, melodmus and 
harmomous, musical 
and pK:tiiresques** 
Professor Matthews 
speaks of **The Cnme 
^ Syhreare Boimaid" 
as a **teiider tale« hu- 
man and humane, 



cl many others of ioomlnga 'of earcfnlly determined ton. It IwVs lu toe p reiic aee of thto roflgolDr togas 
Fianee ■ diort VMM ^ realtood that none of toe tore# ndr^ Jf no exeom for toetoHcnt htykvay llhuniu> 

-ww throw* any light to the ground to toe P»- Kg ptonounoeinent of gmtal moathf 

he sgjrs that thtf imiiMtUate victolty of toe pole. The area toMc nay be modified* a road toould be 
me *lus dft W between toe pole and the eommeneement of iUnmtoated by this davlea or a bNtit -one^ 
, the none of ulnmlDetioii of the outer parv ^ left darlb 

athehc comme* IMolil to token ears of fay direct U^t pMt- 

OIL hu luf tlut^ toe reetangulsr gape, and thena Wemw—a In SfUhwniw 1U« 


WMted at nil, ft talla directly upon the bdcIi turn aa **ravohitoMi” and “apatSi • 
roM within the aono of Ulnmlnatlon ma rkin g* ara naad far too freely to dtfiflfb- 

Flnally, In the bottom of each rofleeter bif tech n i ca l ndvanosa, But 1 ean nsinilli 
ae It hangs on toe pole are eat rectongalar of m reaaon why they abould be vratoeld' 
ooenlnga of earcfnlly determined ton. It bero. lu to* p reaa nee of thto reflootor togrs 


It hero, lu to* preMMiee of thto rofl*otor togM 
[r^ to no exco** for totdlHent htykway titountoa- 
be lua. My ptonounoeinent of gcvetal moatSt 
ea bade nay be modified* a road toould be 


sympathetic cotmo* 
heiMOii, his 
uwi^ and hu fap* 


I are >nato of jnet toe i^ht otoe to take ear* 
I of tolr area without illumlnattog any of 


Hi* ibawM In inahraaijr. lUS 

fCoallaeed from yoge M) 


uky of mto.** and efl^ ^^S**^** ^ ***** ^ and eootoweet and AMebaran Mgh Id tos veet 


hu style that S u 
"nch m thought and 


withont orerlapping into thn tnrritoiy ofMtopnUa, ettU btgber and noHh. of WWM^ 10 */- 


Che lerge minor 


be counted as a member of the eame 


"nch m thought and ^ "?■*» are tolnod^ back to tmd m e^ may be Cnaopiia, whlto W vWbC 

— ^ 1 — kzi ****** **®"* ^ toh golbr mir- low on toe eontoweetera bortoim to nhsocTtfis 

npe m color, mp iie fors, with the Inmp In esuter The to toe Qnlf State*— chough uerer to 'the 

and wpple, flwd and ^**^" too lamp f^WMt* *f «>%**- Beguloe to high to the^sdiitoissU 

— be the oommon focus * . . .. t 


faSi ipHum ef 0 W>*> 

of ^mbouldB. 


and at our hoar of obeerrattoa ffptgg toSg 


Hio two inner mirrors arf dUfi^rM only | Arcturua have Just rto^ 


(O) Kadol a Ilsitort 

anaTOcu imaivai 


Thebooku 4 Klt by toe rroee-roils, vhlcdi nre seen dearly at | 

AS/ _tiL : the front in our photogrqidi and leas dearly The PlaneCa 

O 4 mcnes, exc^pab* jf the back. The wtoito to now hung Xfereury to In coniunctfaMi wltii the mm Ob'” 
ly pnntecL bound^m toe imle on a univcnml bracket which tfao 14 to and to pracctoally Inytolble mimt 

f. I *1 i I i»ermils of tilting the reflector up at eltoer at the very begtoning of toe month, whan £• 

doft luther, lUini^ rid, «, riizt it J^U U. Ht tl» proiM- mri. mc, »a^r^ . hrif I«tor ttiin^M 
m ipdd, Mooens 'tfl- to a sloping rodcl, swinging It inward or out- Vetiua, too, is In eoniQnetiott---behliid the 

bniT Mlmoii. M ^ * 5 ir*!L 5 .,®“"'* Mthwv. m* mu. uuUk. Mmenry. wUok la In fMdt «f 

D«iy can^ * » ■wliizltic It bodily • nhott iNrtanco np or him— nnd onn bnnily bt mm In wltn .# W 
tmctive additioatilfl to dMgc an ohatade whlth would great brlgbtnesa. 


mnA knm.n. .n... *lbLm otoeiwtoe thrfpr a shadow on the road Mace comes Into quadrature on the flOtto 

BSM and bumaoe, any library Jkm iflacctor to really two reflectors He to then in toe wSSi” Mit o^^ 

urban and urbane, touched with senp- Iranslaticsi mto Eogiuh u by k^ctuiig *■ emphsainMl when it to viewed, and rtom about 1 aT^ HelTsteaSr^ 

ment and Inged with romance." wh 3 e Hearn of mirrorg proaehing ua and l/W bridrter toan £ 

— »g” ro ro ence. n^in ^ ^ mamltude, an&ufatjig hi light 


THE OUTLOOK COMPANY, 

Ml Feerlh Av«m«, Yseh-^ 

newM Wild iiw Thn (hitiiMik f tr A 2 vank. and Anmtole Frknc* • 
Tbn Crim* uf Sylvwlw H<mn»rd I enclnwi SS ■ a 


T -m. — . — m— („tor turns Its dark side, nnd this to un Jupiter to to VitSomid rtoeu ehmt 1ft 

n. fc. — J —a - «»«»•»•»«>. M «t «« w'x-ny tavWbta. On, p ,Ai tlm Sum fa 

fo-^ayMlA ettfySS mm^ two-ddcfl #>ne nntU onn goes around to the tMng abont 40 ndnulee betore JoMtiir"** 
I yon wm McniM “IW jd* of tbo imlo. wbu tb. ri.fa be hu ^tum fa iKwIn fat* 

I Crim. nf jy faMt r. Sri,. ’"afc*.,"* dluppenrn nnd ot^ fa too nwr tho nun t, b, wu. H, fa In UIP 

I nnrrf" nf nnen, Mn ? ">;» «» » A?? .^ | Jnwtton with th« aya oa tb* bwt du oflC 

iMJcf gj numburs eg 
OUflooA * 


U N I S O L| 

^ <Bwi.U S. Pol. Off) I 

Dsihr blnwliis down end the proper qm of UNIAOf 
indwdly r«DH)rsabuller aesl* prsvenu eosle forme- i 
tinn AUips »nd prevent* eoffnelon and pitUns sod 
removee s>ms» from ataam bcrflere | 

PmepUrt en rrvWff Afoarv hodt fwar n s f se ^ * 

UWIflOk a tP CL^CO , Jofw CUT N, j 

GEAR S I 

U rtfs finr Cktalnsue SO 


Ics Making and Refrlgaratlng 
Aachbiety 

CotHts a Popptt Vaivs Englnet' 

BidbrifU wnt apen rep nu 


rjflo^r riv* rijw .. fa Pduui rnaor like oa, month. Noptna. oomu to omiorilM oa On 
of th.M ^ dICuud tfabta that an no mu 41b. H. to tbm la Mt. ta. M. a A. Ud 

A triri InridMitlon by boon mad. oa mr- 

SriMWotodT** **** ^*.y ^ fc«m »a tb« Mawm put'!ri 

^ .Si"* j?*" ar i***^ winTSSuiiTO 

**5!?*** j *«.?* ^ nm aiooa fa la bw *tat,AaMw at UiS* 


pleasant hoUt the resUlents along the u 
have developed of ludng the adtile of .{ 
road ae a promenade at all tlmae and 


di, la bnr lam gu 
hlflth. ai^ now ei 
r to noemst toe 
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puts it in your home! 
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rect from oui factory Then only small 
monthly pa>ment8 makes it youis or» if 
convenient pa> cash Either wayi yoaRpit 
the worlds standard typewriter and at a 
big saving to vou 

WHY PAY RENTAL? 

Think of it You pay only a little more each 
month than rental — and the machine if yoanl 
We offer you the fame fdar modelf of the Under 
wood Typewriter that ari being made and eold by 
the t n ierwood Company today The only differ 
•nee ii that Shipman Ward machine! are rebuilt 
like new by experts You cant Shipman 
Ward Rebuilte from brand new msehinee Vieible 
wnting--thc full Ititv of typowntlng » vinble at 
aR tunes Standarl 4 row ohi/t ktukoard 

Two-color rbbon back epseer, stenml dmoe 
^automat c ribbon revrree tabnlator etc In addi 


EASY PAYMENTS 

You pay only a little each month The amminte 
are eo conveniently small that the machine win be 
yours before yon know it And all the tiino you 
are paying you will be enjoying the uee of and 
the proflti from the machine 

10 DAYS FREE TRIAL 

Remember you don t even have to buy 4m SMk 
chine until you mre fully latisSed with it aftw a 

10 days free trttl So* tor yoorsrtl how new it 

11 and how welt it writes Yop must be tStlsSod 
or else the entire transaetMm will not coat |oa a 
single penny And you can earn libml cash com 
missions on any machine sold through you. Ask 
about our Agency Plan 

If you have ati Underwood wo will accept it in 
trad# for a letar model or rebuild it for you But 
tear out and mail the coupon now so ypu will to 
euro to get your Underwood at a big saving Act 
now^aend the coupon today 


FREE TRIAL COUPON 
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a tablet dug 
t p from tha 
r ua f ai r r « 
Ntpp rara^re t 
If found a Sumo* 
ri a a inaonpt oiv 
detailing in aim at 
idantiral wordn tl a 
Biblical atory f 
the birth an 1 find 
II g of Moaca 
Written nearlf 
5 000 f eara agt^ 
ceatufiea before 
the Scnptnreiin re 
ntore than tra I 
t oi a (landed down 
from father to ooo 
among thachildr n 

of Imat It yet form a an almoai naot paraQel to the Sonptbral narrauve 

TUa otmoailf latereailiig iiucnpllon bM one of the many thouMnda that have e tal led 
■rfantlatf and lusiorUiw to oomdate the blalonw of the anewnt peoplea that lived an 1 f ighi 
over aiul died la the land of Paleatine m the times of Moaca of Joshua and the PropheU 
NofW traaalalod into EngUih and for the Oim time made easily andUble this and a ihouaand 
odwr ttorlea of intenae iniereat to every man are to be found in 


H. G. WELLJ5’ 


A New Thrill — 

A New Pleasure 

7heAceFour-CylinderMotorcyclebnngs 
^ to you an entirely nete idea of 

I I motorcycle transportation 

S moothness that you have never 
unagmed silence that you have nev- 
er draoxnt of and comfort that hag never 
before been possible tn a motorcyclebe- 
long to the owners of the Ace four-cyl- 
inder motorcycle 

A steady flow of great power ard si- 
lent vibrationleaa action come from Ace 
perfected four cylinder construction 
The real thnll of flying sweeping mo- 
tion IS yours the moment you mount 
this new Master of the Highway In 
stant pick up at a twist of the wnst 
comfort safety and speed that givi. you 
a new control over time and distance 
Laarn tbeaa things for y unwlf— go to tbs 
I aaraat Acs daelar hava a damonatadon of tha 
machina w h oa a baauty atrangth powar and 
flaxibtlity ara giving lu ridara a transporatioa 
I Mrvica navar bafora availabla 

_ If you do not know tha Aca daalar aandfor ill 

luairatad daacnptiva catalog and wa 
w II rafar you to him 

Um ik ACS Motor corporation fh« 

Avt at Sapviva Btraat Pbllada 
phta T>a. 
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Will • Vano Coin^er and Crystal Datoctor 

Give Me Better ReeulU with Radio Mime?** 

Since the popular acceptonce of radio throughout the country many 
hnaArada of raqueaU a milar to tha above have coma to the editors of 
SetentiSc Amencan ranging all the way from wave len^ha to varlo 
eouplars and vacuum tuba detectors This countrywide Intaraat m 
radio has prompted ua to prepan a general b >ck on the subject 

Bciantiftc American haiewith announces the publ cation of this book 
called Radio for Everybody It w U en body all the principles and 
apidtostiona of everyday radio aa applied at home and In business 

It Contains over 380 pages and more than 100 llustrariona bound 
n aervloeable doth 

The keynote of this radio book » easily underatood and easily 
pplied It gives you accurato deacripiion of the various klnda 

<a apparatus explaining wh ch to uae according to yoor needs 
and location it tella you how to make uss of radio for 
entertainment in the home and at huaineas tt tella how 
to aend sa well as receive nessagea And it tdla you 


how to maatcT the telegraph code so aa to understand 
regular radio traffic ^la book la complete aocurate 
practical— written in plain English for Imincdlatt 
licatlon 

Vnem ai to to null $1 M R«Uo tot Kvatybo4y 
wintofeadruMafch bacattaaot I mltadpokHcam 
wa uria yoa to Band biyournurvatlaa oriw aa eoen 
■a pOMfiSa and It wiU to AIM from tto IkBSI adtooB 
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For this kind of work a truck 
needs Caterpillars 

The life of a truck engaged in construction work is not 
an easy one as the picture above clearly shows. Climbing 
in and out of excavations and carrying heavy loads over 
newly excavated areas are only a few of the difficult tasks 
which it has to perform 

To do this work successfully a truck must have trac- 
tion. That is one reason why you see so many construc- 
tion trucks equipped with KeUy Caterpillar tires. 



Caterpillars don’t know what it is to get stuck for lack 
of traction When they strike a place where the going is 
hard they simply dig m their toes and push all the harder. 
Many a truck that has to be towed out of difficult places 
could pull out under its own power if it were equipped 
with Caterpillars 

Traction, however, is only one quabty of Caterpillars 
that has made them popular in construction work. In 
addition, they give the truck owner all the other qualities 
he wants in a tire — resiliency, dependability, big mileage 
and a lower cost per mile than any other type of tire. 

CaterpiUan arm madm in tizmm auiiabit 
for trueka of evmry typm and ufmitd*t 

KELLY-SPRINGFIELD TIRE CO. 

OENBRAL SALES DEPARTMENT 1710 BROADWAY. NEW YORK 
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With the Editors 


N ot Um lM«t iaterafttlaff pbaao of muff- 
Mdiie edlttng U the eelecUuA and 
propuratloD of Um cover subject Perhaps 
It Is the eletuent of cfaaht^^ilch makes 
this phase so interesdiif. or again It nmy 
be the natorat Instinct for m a kin g pic- 
tures, which la Imbedded more or less 
deeiily in all of os. At any rate, to select 
tt suitable subject Is by no means a idmpte 
matter, for when it comes to making a 
cover pictnre there are few subjects which 
readily lend themeelves to such treatment 
And even a sobject that seems mos^tmU 
able and attractive not tnfaaquently proves 
a disappointment In the flntibed form 
Here, then, la where the elemoit of 
ebaaoe enters, which Is doe. In large roeus- 
ara, to the many steps between the incep- 
tion of the idea and ita realisation cm the 
printed cover First cvf all, a choice Is 
made from among a selection of subjects. 
Our cover artist ia given the idea, together 
with suggestions as to composition, details 
and color treatment The artist, being a 
rather parttcniar sort of pentoo, not in- 
frequently inidats on seeing the subject at 
first bond, and even makes hit own photo- 
grapha of the various details ao as to en 
sare the utmost accuracy for bis painting 
For Instance, In makl^ our November 
cover picture, Mr Brown, the artist, ob- 
tained hU data and actually sketched his 
snbject while riding behind the engineer 
in an electric locomotive In makh^ the 
present cover picture. Hr Brown studied 
the airplane used In aerial photogratdiy 
work at first hand. Tlie various data then 
take shape In a preliminary rough sketch, 
which la usually the object of some crtl- 
Iclnn and much suggestion The skelcb 
Incorporating the nniueroos changes and 
soggestUnui, Is then trunsferred on to the 
large cunvos, to be nwhed out In oil paint 
The finished canvas, after certain slight 
changes which may be necessaiy. Is sent 
III the utbngraphers In order to be repro- 
duced. The phoU^n^pber, tlie plate maker 
the Ink maker, the mujer maker, the 
pi iissman — all of these are directly re- 
sponsible for the carrying out of the cover 
Idea In order that the finished result may 
lie a success^ 

S “BVKIIAL days after It became entirely 
clear that the Wnshlngtcm Conference 
would result In the necessity for destroy- 
ing a number of American hattlesbips, 
ofiuipleted and undenr wuy, wo bad a vis- 
itor from Washlngttm— a Naval ofllcer 
He came to tell us his troubles and to ask 
us for help. This wbolesnle scrapping of 
tonnage waa aomethlng new In the Navy's 
experience In brief, the Navy's state of 
mind was, "Well, how do jou scrap a ba^ 
tlcsblpr* It was desired that we give the 
widest publicity to the problem, and aid 
the Department In gathering data In sx- 
rbange for ours we could have thrira. If 
we would promptly print the whole story 
We Investigated, the Navy Investigated, 
others InveatigHted. As we go to press, 
tbs answer to the problem, so far as it has 
been worked out, is as we give it In our 
handsome center insert, which Is repro- 
doM hy the offset process of printing 

T nm Issoe Is distinguished from pre- 
ceding issues of the new monthly Box- 
KHTinc AMmoAif by Its several long arti 
cles. Always our poUcy ia fo keep dur 
articles down to the smallest p^ble 
specs, consistent with clesr exposltitm of 
thf subject and proper pictorial dl^day 
It Joat happens that several nnostfal sub- 
Jecta came along in time for this iasM 
"Winged Surveyors" la an Intereatlng A- 
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\lew of what (x Igtlnfc dunt* with aerist 
photoRTHpliy In thMW days of peace The 
author is none other than Shemian Fair- 
child, who has done so much for this 
branUt of plioUwraphy during the past 
jear or two Axlde from covering the 
technlcul features of hl8 snbject, Mr Fair- 
child hiut KitcctHHleil In Introducing plenty 
of human Jntomit whlcti Is always the 
of any story ITicn tliere Is the arti- 
cle on the scmpplna of haiiU'shlps, which 
requires four iNiKes for pniptr treatment 
"Radio for EverylxnJy" Ih (he hmg radio 
article which Iuik ))c«n promlHed It la 
intended ns n prellnilDary introductlcm to 
thlB most tirnety subject, and Is to be fol- 
lowed by other nM>re ad\an<^ and cafN- 
talnly more specific articles. 

W unj^l on the subject of radio, we 
might ns well onnounco the big radio 
stor^ for tlie April Issue Several weeks 
ago >urious aniHteurK throughout tlie 
country iiarttci]iate<l In the transatlantic 
sending tests, and not quite thirty of tbe 
transmltterw were heard In Scotland by u 
repreMentntlve of an American radio or 
gunlzatlon There Is real romance In these 
tests, ns well iis inmt for thought The 
(■ovemment and the commercial stations 
capable of fqMinnlng the Atlantic are using 
upwards of 100 kilowatts for the purpose, 
yet nhmg come the radio amateurs with 
small aerials and less than one kilowatt 
of energy for the same purpose We Have 
In mind a little slintk outside of Green 
wlch. Conn., where a number of young men 
spent Hcxcrnl long nights over their vac 
uum tulles un<l comlensers, tuning colls 
and motor generators, sending certain code 
mesMiges at predotennlned times ond 
wtaiderlng all the while If they were "get 
ting through " Hut w by tell the story 
here? Tills Incident is only a small part 
of the article that will appear In the A|)r11 
Issue 

I N \1pw of the conference between the 
Go>omment and Henrj Ford with re* 
gurd to the dlMiMiHnl and the development 
of the MuHck Shoals engineering project, 
It Is Will to direct attention to the article 
i»n tills huge undertaking which appeared 
in our Issue of May 7 UrjJ in that issue 
we reviewed the englnc(>rlng features of 
Shoals and the giant Wilson Dam, 
and to ili> m> nguin would lie but tiresome 
nitetltlnn lltmever as Mr Fords plans 
take diHnItt fonti we shall have more to 
Ha} regarding this gigantic work 

J ITIK.INO by the progress made in psy- 
chlial resoiircb ns well »s the steadily 
Intrenslng seriousness with which such 
work Is lielng greeted by the thinking peo- 
ple of the world it seems hut fair that a 
Journal of this kind should at least devote 
a quota of Its nttenthm to the foretn<»st 
dcvclopniPDts In this latest Klraice In 
this Issue, therefore, appears an Article 
on the human aura preiuired by a mem 
her of our stuflf If we had been unable 
to see such a phenomenon for ourselves, 
we sliould bo highly skeptical Dut In this 
Riitclc we speak fn»m first band experl 
cnce and In all other similar subjerts 
which we triov treat In sulweciuent Issues 
we shall make It n point to draw n very 
definite line l>etw(Mm what wc know from 
personal experience, to be so and what 
Is repetrted to us by other itensms. In 
Koiue inMtnnct*R we shall therefore assume 
fall resiioDsibllliy for the statcmieDts 
made while In others wc shall make It 
clear that the author of the artJole speaks 
for himself and not for us. 
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Wherever Misalignment is a Factor 

T he opATttion of your michiiie wiU ixa cart of the t evarat inuwhgnment Moreen 
be micceeaful unleea its beanna funo the alianina actiOD m Doemve. n&niediate a 


X be micceaaful unleea its beannge fuoo 
tioa in complete harmony with other parte* 
Deflectionem the abaft weaving in the frame 
and other caoaea may create aevere atreaaea 
man parte of the baarmg unleea the latter 
haa Bome mherant maana to compenaate for 
this mieahgnmeot 

The BKP* marlced aeiMignlng beanng op- 
erates on the same principle as the baU and 
socket joint and is thersfora capable of taking 


care of the a eve r e et misalignment Moreover 
the alignmg action IS poamve, immediate and 
automatic 

Thearif aligning bearing la a product of the 
Skajfef Ban Bearing Company and ta apon 
aor^ by the BK^ Indnatriaa Jnc> Its 
manufacture embodlea all the numita care 
pradaion and quality for whidi tha mark 
BKr^atanda. The world wide axpenanoa 
of this orgsmaetion ta put at your dtepoeal 
free of any obhgstion on your part 


THE SKAYEF BALL BEARING COMPANY 

S«»wtM br BKP INOUSnUBS INC 1« B»o«Awa]r, New York CHjr 
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Winged Surveyors 

What Aerial Photography Is Doing for Industry and Science 
By Sherman M Fiurchild 



“\TKW TOUK ^ III tie a Hire place when they get It 
IM fUitahed ' 

Hum apoka Tncka, one of the delightful charactera 
Ilf the John Henry atorlea* expreaalng hU ciaueinpt for 
(he e^eiwfhanglng New York* with its lorn up Nlreets, 
subway extenstona* wrecked buildings and new ones 
taking their plncoe, In ever recuriinx ryolefl. 

In a manner of speaking, 
we have never until recently 
had a giHid look at tlie Island 
our thrifty Dutch anceetura 
Isiught fnmi the Indians. As 
for our poor Hiuwators. they 
never did get a good look at 
It In those days lliere were 
too many trees. In these 
days there are too many 
hntldlngs 

It takes an aerial view to 
give New Yorkers a compre- 
hensive view of the town 
fliey II w in, to make than 
eonipreliend fully the extent 
to which tl» trees Imvo 
given way to the buildings, 
and the buildings to other 
liulldlngs. And it Is only 
recouly. ns remarked iilKive, 
tiint we have been able to 
look down, get a blrdieeye 
\lew of the uhole layout, 
and decide whotiier It was 
(lie Indians or our ancestors 
who drove the best liargaln. 

In the last six nvmtha, 
for example, tbe first com 
pleU aerial iiawalc map of 
Maniuttan Island has been 
anwmliMi and photograpble 
iwlnts are being made on a 
scale that brings out a 
wealth of Interesting detail 
and opens up a vast source 
of information that will be 
useful in tbe further expan 
slon of tbe ciry*f comnwree 
and Industry and home 
building. 

ObUqtM or MoMlo-*^WUdiT 

Aerial photography of to- 
day has two distinctly sep- 
arate forma as to method of 
prodw^tlon and application. 

There la the oblique or per- 
spective view, which la of 
value in commerce end tn- 
duatry to diverse flonna of 
advertlidng and mlea field annlysle. It Is the most 
advanced tnethod of giving a cnfiiprehenslve lllustratlim 
of a given area, showing m Artalt the character of 
or industrial facnities of that area The 
other ty^ of photograpli la the vertical or iiwaalc pho- 
tograph* wMoh, to Incomplete form, la really a seriea 
of tor Bc al^ photograiAi taton over an area and so 
rngtohed togrihev that they fbrm an aoenrate photo- 


graphic map fnmi alildi scaled ineuKuretiienfs may 
lie (Hken Tlicse ten pliases must, in Justloo to the 
subject, he dealt with setsiratelj 
The obllquei requiring leu skill and prepuniilim, 
naturally preceded the vertical Its |MtJ)leuui, alien 
solved, pav^ ttie a ay f(»r the verticul and the develoi)- 
nomt of the iiamult. from ahlch the greiitest benefits 


will tindnnbtedly be d* rived in the m^ir future 
In Cfjntrast lo the aar cnineru tlia commercial cam 
era of today Is much larger and hna many linppove- 
meots in lena and shuttHr which add to (he certainly 
of otwratiiA and the quality of the resnlts People 
often osk whjCr It Is not poaslbla to use a kodak nr 
graflex In tbo air In principle, the aerial camera does 
not vary from the enmem used for high grade ground 


aork blit the nmdffinns imdfr alilth it Is used vary 
so much fnaii ground i*i»ndlllons tlmt a much strunger 
deslim and one more ndJuMtalde to condlllonH In liii- 
penitlve Ihe wind iiressun* for exniiipic is Hiilll(U*nt 
to blou in (ho bellous of the ground work cafricm 
Tlic aerial cunieru o\errom<*s tliis by Islng deKigtuHl 
tvtih a Mitid metui cone in plact^ of Hie htlloHs 

Afh r lilts (samm ilie dlflb 
ciiliv of vlhrutlon The isuii- 
IdniMl 114 tlon «>f the wind and 
motor is sui li as lo chiimr 
extreme vlliratlon of any 
tiling (illur attached to the 
plum or liK'atisl In the so- 
ealhsl ‘slip stixaiii* or air 
puffs of the piNqiolhr This 
vlhrattoQ woiihl of course 
Inviirfahr^ hliir the piiturc 
and mast 1 h» u\en*4>me 
Next cniiM»s the prohlom of 
oidiilnin;, a Hhatlir aitli suf 
fiihni sfsssi and arsrtiire to 
o\orcome Ihe diflUnliy of 
iindi n x|Misim and ^,lvp n 
sluir() |)ii tart* Tlii (xiKisure 
ninst l»c fuHl for the plane 
is mttving at a high rate of 
s|Hsd, and jd snilhlent 
light must bo adniltt«Ml to 
exisiHc fully the ncgntlTe 
evixi tiaiugh light filters be 
iisid II has n<»t howiver 
iMsn nm»ssar\ lo make 
\n\ pr4>^lsi«in for **HtoppIng 
itown or fiH using ns the 
Urns N nenrh alHavs usefi 
uide open and Is rlgldlv set 
at an infinite Pm us. 

Tla PI hiMC Iss n developed 
scvcnil canunis in nlilrh 
these dlfiliiilliis have Isxtt 
practically o\trci»me for the 
puriHrses of taking ohllqiie 
views In one t\|)e the wind 
pressun* Is oMnsiine hy the 
use of the iillinital Imdy 
The plant vibration is 
(iuH'kisl hy mounting tbe 
(‘umera 4in sp<tnge nihlior be- 
twci^n till shit id and the 
inmeni ^\hen the camera 
Is HO iMoundxl In a sulvel 
iieamt ft can Im« nsetl only 
oMp one side of the pliinc 
I his prtscnis nnotlier dlffl- 
nilrr for the plane nwt In 
UMialty one dollar a minute 
anil lo e<finomlxc hire two 
<’ameruR arc uwhI c»ue 40 er emh side of the plane 
Tlie latest deMdoimieni In Hhnltcrs Is the l»Pt’W4*en* 
the hiiH tv|ie v^hUli is capable uf making an exiMwure 
thniugh n threiMmh itpenlng In l/rHl second The 
f<M*Hl plane fir curl iiln and slit variety of shutter iuut 
ismtlniie be used largely for taking oblique phoio- 
gniplw. but the betvseen the*lens shutter Is coming into 
general use for accurate mapping work 



I rw. a». 

A»TlM mmm, maiauUM, strsmM lii pke*. C-Dtvks tor iittUimatlcmto making ueponm nt nwular lnt«rvmh. 

I^-iHifcniment ftar toUrmlnins tlm Intoml totmetn «po«ir«. g— BnUarr r— Enpowm ■limnl Ilsht, a PhoOwrmpher • 
MSt H -SpIrK ML l-^Cruk ftw bawl opantJoa Motor fot rawttlns onmeWL K- Cnbki to pilot « *l*fiuil Unht 

Tools of (ko ovrial casicrs man, as installed in an airplane 
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The nesntive masaxtne* If plate* are used, i* com* would aee and record In the memorjr If the o towmr The Porii Tmdaal Oomimy ha* made use of the 
liarutWely nliuple, brln* the uhuhI type maimiine need could remain In that apot a ttme of unUrolted extent aerial photograph to riiow tne Bn* h^ Term inal. It haa 
tm ilie ground caiiieru and holding twelve plate*. When Hie attraction of each a photograph 1* due to the com- been uaed by tbe Department of Street* and PoWe 
film 1 h used, as Is always tbe coat in mapping wo^ prehenslve viewpoint and tha ttme available to atudy Improvemnits of the Olty of Kewarii With It^ for the 
of tlie most advanced type, the tuagaalne become* a tbe ideture, to aec all them 1* to eee and from an an^ fir*t time, the Jeniey City Chamber of Commerce wa* 

moat Intricate nw*chunlBin not ao very strange to ti*. A* a picture It ha* giueter able to lUnatmte the truth of the skman, “Next to the 

Tlie cause tif iDdtHtln(.t pictures can often be laid atiraetlon than the vertical, thongh compared to the largeet dty In the world,” by abowtng It* poattlon with 

to tlw base which fades out detail and outUnea, Pop* vertical Ita value la mom along adverthdng and pie- respect to New Yorii City A aerlea of oblique view* 

tunately, this haze Is ctmitKMfed of fine water partlclea torial than technical linea. were admitted aa evidence In a court lnvaetlgatto]| of 

which r<‘lh-ct nutlnly tlip blue light, tberetore, by cut- Wgli price* niulntalned by a puWlo service corporation, 

ting out tlie blue or reflected llglit with yellow fllier*. A New Aid te Belter Advertuing Pictures before and after a dock lire aided the Erte 

tho huxe iH eliminated On ordinary plate* or Him* Tlio nbltque has. of coiftoe, come into general me Railroad In negotiating an Inrarance adjuatroent and 
the >ellow flltcr would etlmlnate all tbe useful light, aheud of the vertical, for aa stated above It require* enabled the railroad to share to a larger extant than 
as ordlnur> plates and flltn are sensitive mainly to the less skill less technlml perlbction, and it may be taken iierMtp* would otberwlBe have been possible In the 
blue light Therefore, itanchroiuatlc or plates sensitive at almost any altitude or angle and with little if any governmental circulating fund available in sneb cases, 
to all ciAom must he used. Plates can be obtained that preliminary work Tbe obUqoe view is a picture, and Aerial photograph* have been widely employed In 



OWfc OwiM* 

TUs inisll wieUmi of tin otrUl nnp of New York CKr rtpw m U the **toer* of Msahettsn IihnA Kola Bsttefy Park la the lower eenter Is the upper emte Is s dsrk trlusle. TunreeniUns tbe 
Poet OflWe. To the left 1 m the Wuolworth Bulkllmr with its marked ihodow Above the Poet Offlee. snd snufatJr to the rlflit, U Cftp HsU Perk The wloe Use In the upper rlsht-hsod comer 


raprewBta s port of Brookhm ftrldirv Tbh imp wsh nuufe at an ahltuda of 14 MO tket. Obvlooslir, rvprodaeUcm In half-toM (■ mponsIMo for s consMeimbk km of flne detaU 
A portion the aerial map of New York, reproduced the actual alae of the mosaic original 

ore almost us McnHttl\e In conjunction with Alters as miulrrs no extensive study to msp Its meaning btMiklets, house organs and newspaper advertising, 

ordinary t>lutes arc without fllters. Starting as a novelty, it was «ion ms^vered to have They have been used to advertise prodm^Uon faLllltles, 

On the ground n photirgniidier can take his time In cummeMul uses and in tltejfvlrs since tho war It ho* to promote the sale of country estates and dty offloe. 

seliHdlng tits viewpoint , In the air his object goes by mi lieen employed for ndvertlslng every t>po of industrial loft and factory buildings. An enterprising Arm of 

rupldl> that It refiulres great skill to see the artistic and commercial operation New 'kork has been the real estate brokers and building managers equipped Us 

vlow at the right moment und to operate the camera leader In adapting the iierlal photograph to cfimiueretui Kalesmen with altfums to aid In selling floor apace In 

at that Instant Tlie plane Is nt bent on unstable tripod, imriHwes. Its chief uses have been In showing location* office and loft buildings. A bridge and tunnel constnic- 

iind it nsiuires grv*at dexterity to get sharp and com- HUih as rutlnmd ond dock terminal facilities, real estate tl<m comi>nnv made use of on aeriol photograph to show 

prefaenslve pteturis. development, |)ort development, town planning, etc It the approach to a new proposed bridge across the East 

For ohllfiue work, plate sixes vary fmm 4x5 Inches has opened up a new method of ad^erttslng and has River, Th* Amawalk Nurseries found It convenient to 

to Hx 10 Imlies. T\\v most practical plate slxe Is 5x7 liccome an Intrcuslngly Important factor in the promo* say what they had to say with pictures. To further a 

Inches which Is the liirgcMt plate that cun he used tkm of the sale of real estate, proving Its usefulttes* In port development plan fur Norfolk, Virginia, aeriut 

without undue hulk and weight kllni Is used for both showing the relative tocatbgi of a building or site to pictures were used extensively by the Virginia Pllotif 

oblique and mapping In 18xJ4 fm or 7x9t4dnch rise, railroad and shipping facllltlea, local transportatloo Aaaoctatloo. And ao It goeo. 

The value of the oblique aerial photograph Is In its faculties and the convenience* of the Immediate tar- Arthur S. Tuttle, Chief Engineer of tbe Board of 

vulvie us a pfriiire, um a iiermancnt record of a view roundings. It Is Interesting to not* certain speclflc Estimate and Apportionment of New Yortc City, la. 

It Is u iiennancnt and portable record of what tbe eye Instances. without doubt, one of tbe moat cnlbnatastlc uarai of 



UtMca, 1922 


SaENTIFIC AMERICAN 


169 



Oi pf rirtC VMMM AatW rwM* Owv 


ObUque view of ■ portion of Now York City, with the Woolworth RuildlnK very much in eridonce 


tlM «oHal view. Bo ftr u 
uro cob trace, Mr Tattle to 
the lint dty execatlve to 
orto oerUl earreye for a 
definite purpoee. A gmt 
dMl of ccmtrorenv between 
the Port authority and 
tbo Board of Rstimate mid 
Apportlocuacfit of New York 
Olty hoe enneed both puHlea 
to atHlie every p^ble 
method In order to pat their 
plan Acroei in tbe moot oom- 
prehenatve manner Mr. Tat- 
tle, beliiff pr o w e d fur time, 
oommlealon^ the aerial 
photofraphen to nrn a 60* 
mile aarvey over the terri 
tory where be propoaed to 
develop new railroads mn- 
nectlng with tbe Narrows 
TanneL This survey was de- 
livered to him within ten 
days of his order, seven 
days belnn spent waiting for 
suitable weather condltlonH 
to proceed with tbe work, 
therefore the M>-int1e surveiy 
wits artnally fioan and de- 
livered wlttiln a period of 
four days. Huch sections 
were surveyed as the Arthur 
Kill, showing the similar 
land oondldua both on 
Btaten Island and Manhat- 
tan 

The seemid phase of the 
subject of aerial photogruphv denis with the vertlial 
photograph, tbe taking of width Is a more coiupll(*tttod 
process, Involving greater technical knowledge un<] skil), 
more preppratton. and an enoniious amount of work In 
the finishing process. 

Vertloul photographs look strange tt» us. for we are 
not uocnsttimcd tti \lew things on the ground from 
directly aht^e A suiH'esslon of ^erthul pictures taken 
In such u manner as to be tif the Hiiim sciile and mnde 
so that each indlvtdunl pit lure overlaps other pictures, 
constitutes u mosaic map when naaeinhled Rnch a map 
is richer In Inftirnmtion than any tiiup made In the 
ttrdlnary way Tletalls are evident tJiat nt» survejtir 
could afford tlie time to obtain, anff'nolhlng can bo 
ovorlf Miked or left off tlie map 

The story of tlie making of ibo aerial photographic 
nitiHulc of Manhattan Island Is paralleled b> the follow 
Ing account of the procedure In the mamiliMr of Stattv 
Island, Hs ttdd by Mr Louis MacSiMidden. aerial pho- 
ittgrnpher for the organisation that photograpluxl Man 
hatton Island fnan the iilr and RRScmbled the verthul 
photngrapliM making up the 
ctimplete imisalc The story 
of tlie vertical photograph is 
hetft told In Mr U Mac- 
apndden's own words 

In the AsrUl Surveyor's 
Own Words 

What la needed to make 
an aerial photographic mo- 
sttlcT Can these require- 
ments be met satisfactorily 
and can useful results lie 
obtained “as Is” todnj T 

Let us consider each com- 
IMinent of tbe Ideal equlii- 
ment to do sucli work today 
and then how each detdre 
can be futfllled To bo con- 
crete, surnsific It Is desired 
to iiiaka a mosaic of Htuton 
Island on a scale of J/lOOOO 
The area of the Island Is 
approximately 00 square 
miles. Such a mosaic would 
show each bnildtng, large 
and small Highways will 
stand out like a sore thumbi 
Automobiles can be distin- 
guished as well SB baseball 
dlainoads— even the short 
cut Jones and his family use 
across the vacant lot Is reg- 
istered by the camera 

First, we start our Investi- 
gation, learn what wo can 
by stvdy and observation, 
sad find an aerial camm 


which Incorts^riitcM the follow Ing spocIflcatlonM 

Tlie camera Ik equlpiwil with n lens of 12 Inch focal 
length, Sliced of F 4 5 TIiIn that otir plmto- 

gniphlc work will be done at 10,000 feet e1e\Htlon At 
this ultltndo the air 1 m fairly uniform, (bat Is not 
humpy And If the plane holds Its altitude within 100 
feet of 10000 feet our pIctureH will varv lem than one 
|H*r ivnt In scale 

Tho ciitmni ituikes a picture 18x24 centimeters 
(about 7xlM4 Inches) and uncs pane hroinu tic roll film 
F 45 lens and pnnUiromatU film means we cun us* 
falrlv henv> niy filters and that Is a g*Kirt feature, as 
ll means that we nm take good pfctiires througti a 
fairly thick linw More than one hundred ex[»oNiin»s 
can lie niodo with (he roll of film An extra loadcnl 
niagnjsJnc cun be tiiken along and the mugaxlne^ 
changed In ten secninds. Or Uie used roll of film can 
lie remove*! and a new erne pul In an oiirratlon retpilr 
Ing Mix or eight minutes This wiitlpment, of no pur 
ttiulnr hulk or weight enables tm to photograph a 
large area during a single flight 


The camera is equipped 
wriili a between the -lens 
sli utter of snnu'lalngly higli 
otncl4*nc> Its speed can be 
\arie«l from 1/00 to 1/150 of 
u He(*4ind. This tyiw of shut 
ter is desIgDed to overcome 
dlHiortlno whkh ran nut be 
oiercoiiie by the focal plane 
shutter This distortion U 
due to tbe time requlnnl for 
the slit In the curtain of the 
Hhiitter to travel n* ross the 
foi ul plane and to the nio\'e- 
iiH'nt of the raineru during 
this tra\el time, enused h> 
hump>” ulr or vibration of 
1 lie plane Any angu lar 
movement of tho camera lie- 
t'omes a pnrnouncxHl move- 
iiu>ul of tb*. f(»cnl axis whra 
iiMiltlplliM] by n 10.000-fofit 
radius of HI tion 

Another f* nture of this 
luniera is that it itienites 
auiomaticnlly If tlm cum 
era mon fiiidK that to obtain 
the desired overlap i>f the 
photographs an i xiMmiire 
should be made at no-si^c^ond 
in ten a is. he sets t he dhi 1 
on a little timing upimnilus 
ut no MMSwdN. An c\(MiHure 
Is iiiiide every 30 WKSindH, 
tlie shiittir Is trliqied. the 
tllui wound ahead to the 
pn>|M?r iKmltlon f*>r nnotlier 
ex|MiKuro and file Hliulter r<»woiind The dlstnn<*e b*»- 
tween eacli ex|K*Kure on the film cun bo si*t (o the dls- 
taniv (l<*sln*d and Ihls dNram^ will remain the same 
from the Ix^nning to the end of the nvil This iiieanH 
that we shall get full valu* from the film pimhiiMMl 
51iIh automatic o|Mriitliin In acvniiipllslu d hj mrans (»f 
a l/2tMip motor oiKratid fraiii u storagi* Imttery 
Tlie (umera Is mounted in h gimhal bearing mount 
with (wo HiipiKirts that chimp ii|Km two strips of wood 
fiisteneil ti* the fuselage Tlie HUti|»orilng memlier resiH 
uiHtn s|mm1u 1 rubber supiMirts hi uh to absorb hlt,h fn*- 
quimci vibrathrns. 

Anothir ni><-essar> imrl of llie camera ci|ul|atient are 
two Hiimll eiei trh lights one to go wliere (lie pilot cun 
see It, the other where the camera man lan set^ It The 
wiring In Mi arrnngeil and (‘linne* thuis so made In (he 
timing uppanitiiH that IheKe lights are lit six sectuidH 
liefore ihiIi ixisiHun Is made 'HiIm wiirnH the pilot to 
hiihl Hiiitdy until the light gis^ out 1 m fore luuklng nn> 
necessary changt* In tla dlrtH-ilnn tif the flight It warns 
the iniiuni imin (ti mnk* the final liwellng adJustimHit 
Hm* pitiil weight «»f the 
camiTa Im ludlng tlie motor 
(mounted dire* fly on the 
*amcm) theshirage Iwitlerj. 
the timing npiHiratus and 
till mount. Is AO fsmnds, 
riie whole 1ms n neat, com 
pmt '‘iiKiiiilo hsik that gives 
one faith In Its uhlllO to 
«ip«‘rate iiH It slmuld 

Tills brings us to the mat 
ter tif MKiiiitig an airplane 
We And ii reliable flrlng 
coiniumv o|>erntlng Its own 
thing field Tlie plane wo 
iloold*. uiM>n as host shIomI 
to photoLnipldc Uhe N a 
standard tviM^ eqnippe*! with 
n J5(Mip imitor It Is not 
*\aith the t\|»e wo had pU*- 
liinil to oiii-Mdvis hut wlU 
*h» (Ik witrk And Ihi pilot 
Is tif (he right sort !• Ij tng 
Ik no Wfindirfiil eiNNh- 
making (vrat for him JiK 
till Onv M work, and pliNisant 
work loo 

Two strlpN of wihmI lira 
(liimiMiI In the struts of tla 
iilrplan* fas* luge ho that 
thev fit till camcni mf>unt 
And a hoh alMiiit IP In* hes 
r*i(niipt Is cut In th* fahri*. 
<si\*rlng till hoiloui of till, 
fas* tag* liNafid so (hut the 
camera In I lie nuiunt will 
take a plcturt of what U 
Ulow through the hole 



Thf nwklnfc of htImI iiuipt h hy bo mvanp b ptinple mmttor rinp* b map rouiit be rawte up of r xiumber of i«ei>«rnU plrturm 
It !• ftceewBiT therefor*, to bur n«i the msrPlnH In etteh a tmitBor tint tho amarmte oxpoevmi or phrturrM wlH owrhip m* 
that whcB tiiranwcl and awwmbM thojr wlD form a oontinwooe ptrtare or map The Intorval botvnm expoouren Uk« oaro of 
tbt omkp of pkfturf* In otia row, while th« earefiAr phuvnod fllfdiU Uka care of tha owriapping of th« rows 

Oa— rtl ackama of azpomn and overlap In tlie making of aerial nirveya 
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IMiinnliif; thp IIIkIiI 

utMliiir H Sturts Ih- 
liiml MUJiilrnriKle of tlio 
olo^diiU Mir\n\ IIiIm N «»n it 

»niU of \i r\ n|h 

|ini\iiiiiiti l\ nil In* h to the 
mile riilH n pit m niiitUi 
frmtioti* on iIkhI of s|M.*<lf\ 

Itik Ihe SI iiU Ilf II iiiii|) iiH tins 
111 I In ( (i| 1 /lij'itlil I lint 
one ini I) on (In iiiii|i npn*- 
hentH (»_ iiN) ini liefi on IIm 
/. roumf Dm Jm h to the mile 
iiieiins II ^1 lie of l/tCi'HIO 
Our phoio^i iiplis iirt pliinned 
to lie nt I MiiU Ilf t/KNNK) 
oiH tm li (s|ualH KNNMI imlieM, 
or S.H.t fit I or (I W IndicH 
(S|iiaN oiu mile At tliln 
siiili* null of our photie 
;riMphN will eo\er nn urea of 
T'ltM* \ frt»t (The true 
s|/^ of the neuutiM. 1 m 18x 22 8 centlineterM, aUhouKll 
( nil* i( IS\ J4 ) 

Planning the AeHal Surrey 

In ptiinnlnff our photoiwriiplili fll;!lit ne plan to do 
oui work In what \m InlleM to Ih* the moHt efllelent 
imiiuier All phimiln>s on iln irroumi Im ihmei 

while tlieri 1 m lltiie to iKtndil rime in the iilr comIh u 
ilolhir a minute iiml \ou i tin not liii\i eonferenceM with 
\oiir Working piirtmr llii pilot The motor 1 m iilwtiyM 
roiirlnic and llu wind washeM an\ llnKulKtlc attcmptH 
Into nhlhiiin 

It is M r\ ImiMirlaiil tliat lla plane U* down oxer 
eourMt^ hui li lhal whiHi tin pldiireH iiiinlt art iiMMtMU 
bhsl thix xxill pro|)erl\ o\i rliip IkUIi tildeniMi' (later 
alh I unti fon* tiiul aft (loDKitudlnalti ) The Itileml 
oxirlap ile|ienilN entlrtl 3 im the nmntrx down ovei im 
iskIi photo(cniphlr lllaht or Mfrlp of plmloKrapliK. And 
lhal In up to the pilot, xxho Iuin iuan> other diitleft to 
|M*rforin lie will tx* a bUMX jierMon, with ii head oxer 
dowlntt XX nil tlilHKH to Ite done and done right It ix 
iiwvMMiirx thendore to draxx a line on the gisiloglcal 
iiaip for lilm (o follow In the lllght TIiIm will «ive hN 
n*Mort!ng to meinorx an lm|MiKMlhle Job and ol»xlat« any 
nihuhiting imd gm^MMlng nlMuit whin to fix (^ah Mtrip 

iMHikIng nt Ihe map of Staten Island we met* that Ihe 
Island IM a raiher Irregular, fatindtal egg We plan to 
Hx tair Htri|M leugthwlKe and MliU'e xxt niaj Imxe a 
iroMH wind and nimv under kimh! londItionM It Is xerx 
dldleult to fl> a Diurse 1J lalteH long 4\a«tlx iim planmnl 
we XX ill allow pl**ni> of oxtrlap lattrall>, Max 4t» |K.r 
MSil Then the m t wldtli of the Htrlp will !m» 4"iPd feet 
MO XXI* draw iHirullil lines 4“»(li> fist a|wirt (on (he map 
t'liK) feel Is imii) exP*n<llng lisig(hxx (He of the 
Island lids map Is (hen luisitd on lardlNiard so the 
pilot nm handh It tasllx lit has onlx om fns* hand 
and the x\lnd Is likely to hltiw an unimainttsl inup to 
shnsls 

For the haigitmllnal oxt rlnp a fiini lion of da* ground 
Hpeetl of till plant ami of Hit Iniirxal l)eiwts«n t x|m> 
Hun*H xxe det Idt. on (IP im r <s nt 1 Ids max apissir (o U* 
a generous oxirlap hm mt ans no mort. thing Hum and 
1 h plaxing wife 

Sixt> iH I nsU longitudinid oxuhip iia iins Hail nn 
ex|M»Niir( Hhould In nuuU eath Hiat J.WjP feel of ground 
Is luiMHed oxer Oui plant Is latlarslow s|Mtd tPUlses 
at tti mlleK |xr hour or 8S fts i jar wsnaid Txxt*nty 
Ihret* liimdrefl slxtx dlxldisl l»x S8 iiMuas Had In MtlU 
air xxe Mhouhl make an txiNisurt txirx J7 HoecmdH, mir 
Inierxal Mlandtl he 27 Mtxsinds. 

There xxlll be ii tofu! of 11 plaiimrrnphlt 
HirlpM, xiir>lng In mt length from a short 
om »*f txxo mllorf long on the nortliwesi 
tdge to the longest one of 14 iidk*H a 
toliil pliop(grH|»hh dlNtaiiee tif 7r> inlleH, 

'nus means alMiut 17P e\i»oMurt»fl Alhiw 
lag amph tliiM* to turn around and get set 
on the mxt Htrlp, we calculate lOP lalleH 
llown xxlll Ik the mniHure of the working 
lime M tKl mlleM i>er hour thin will l»e 
UM» iidnui(*M working time AVe bellexe that 
4* ndnuteM will gixe lui time tti reach our 
>>li and iMiidi to iPOfiO feet, and 25 min 
utes xxlll Ixe ample time to return and 
land our rt*tum illuld tteing dtmn hill 
This means n t*dn( rtf 17d mtnufert In the 
air or ixxo liours and ttftv mlnutea to do 
Ihe >ih Tlds Is saMx xxithin Ihe endnr- 
ams* of our plane 

\\lu*n xx« iirrixe at the flxing field on 
Hu. dux of fhi tllglil Hie plant Is ready 
on the fixing line We loatl our umguKlne, 

Mi*l the intmid In the plane, ami the tainem 
and the hatltrU^ hi Ihu mt»unt We ulao 


pkiorlal explanation of why ray iltera maat be'amployad 

He an altimeter where It can he seen, meaning to Mallaf) 
our own eurloMlty Als4g wtiere It can lie aeen and 
reached we place a stiui watch to detennlne the time 
Interval A\e also pluct a piece of while cnirdhourd 
and a pt*mlt huudx for ixmvenlence In taking notea. 
f- Inully, wre tithl an iHosceles triangle nboiil a foot long, 
with Hip Nld<*N iiiakliig Hie name angle aa tlie fir>n> and 
lift field of the (uiiiera and ii level fuMtened t<i (he haHe 



A -Drlvldff motor ft - Mounting to nUow Munera to be turned 
tq compvniwto for cnOibiaJ^ of ihe phmo C D»rk Blld*. 

/> riuir rerepUrlM r«)r makinic neceniirx ekirtrienJ eonnee- 
ttonii A rnmrm nrunmiine rirntninlas the film meehaniinu 
F— Hhuttcr iipecd ndjustment lever 

Detaila of the present-day aerial camera, ahowring the 
gimbal ring mounting 

On the hiiMi Is an inktd nottli iimrkeil 00 per cent, thni 
is on ]K*r (tut «)f Hit length tif the base fniin tme end 
whh Ii we tMinsldt r the luuk encL This conirnpllon 1 m to 
enable iim to dch riidne the Interxal we should use The 
MiNin* inagiixine Im loadetl and tied In the htfitom of our 
(SKkplt, the forxxani tsskplt 

Ue linxe im understanding wdth the idiot tliat when 
we Htart on u phtifogmphlt strip and reueh (ho place 


wbm tibo plotuna alKniM 
vm aigttat hy 
**flhdfeiBy tha ■ticb,'* enaalaf 
the pbum to lly upwanl and 
downward, allghfly and fre> 
Quently, or poke me with hla 
ftngera. Ue ahn idgnalH at 
the end of a atrip. He haa 
the map and la on the look* 
out WhCBevmr be thinks that 
perhaps he ia off the omraoi 
he aignala to atop the cam- 
era while be circles and picks 
up the course again My alg* 
nallng must be done by wav- 
ing a hand, to mean, **AH 
right for that atrip , now for 
the next," ns depicted in the 
cover lUttstratlon, where the 
photographer is shown up 
front, and the pilot in 4he 
rear cockpit 

The mechanics start the motor and warm it up, while 
the pilot and I dnn our tt>tng clothes. At KkOOQ fipet it 
1h hardly xvarm, ho each of ns bus a few sweaters, a fur- 
lined teddy bear, fleece-lined boots to put on over our 
khoes, woolen sockii, a mufltar, a knitted behnet that 
comes over the bead, cnverH most of the face and mnies 
down below tJie shoulderiL There Is also a soft leatlier 
face mask, with eyebolra and a small breathing hole, 
and a Hoft leather helmet and guggles. 

Off for tha Day'a Woric 

We get dretwed ond climb Into the ship. The pilot 
callM, “All setr* I answer, “liOt’s gi»" Then we taxi 
to tlic pro)icr place to take off, and rnke off 

We nmke ti hig dnle around the field and by that 
time luix-e cllinliei] to 1500 feet It Is a good day for 
lining JuMt ri Urtle hnxe thst the K-2 filter In the lens 
will pierce casllj The wind Is from the acmth, which 
means thut the smoke from New York City Is blown 
tiwuy frtuii Stuten Island. Tbe light tight safety slide 
In dmxvn from the camera and tl«d In the slip. Tbe 
roll of film is JuHt like rolls of flhn fi>r hand cameras, 
in thut each end of the film is attached to right feet 
of light MHfe pit|)er t» make It daylight hmdl^ We 
Htart the enniem and nmke it operate 12 times, which 
putH the film la the exposure position Nothing to do 
hut see w hut wc can see and ineuMure our cUmb fay the 
alHmetcr 

As we piiHH the western edge of Brooklyn xee 
mull the 10,000-foot altitude and locate tbe beginning 
of Hie find strip. Manhattan iHland lies tm our right 
und ckmey Islimtl tm our left Tim high buildings look 
high exen from 1O0U0 feet, high compared to other 
Uitngrt tm the gnmnd It is Inlerestlng to see ho much 
at one time. Handy Hook and Harlem do not seem 
very far a|Mirt 

We reach the first strip extended und tnm to fly 
the atrip. First our interval inuMt be tlriemiined We 
use the triangle, bidding It base down. We level the 
luise, right along the front leg, and, as the shore-line 
of Htalcn Island crosses this line of rights we start 
the stop watch. Tlten righting alt>ng the line coimectlng 
Hie n|iex of the triangle and the Inked notch on the 
luiHc marked 00 d«*Krees, keetdng the base lexel, we 
note when the part of the nbonvltac observed before 
croMA'H this new line of right ond note tlie time. It Is 
{ 7 Huctmds. 1i)e iwrtlculur isilnt tm the ground righted 
moves Imckward, not bnckxxurd und also crosswise 
TbU means thut the wind Is from west to south and 
about IS mites per hour From u little table wc have 
prepareil we discover that our Interval, 
stmtherly bound. Is 87 seconds, and north 
erly bound, 21 seconds. 

We signal the pilot that we are ready 
to start niAklng ^ctnres; We turn buck 
and start The dial <m the timing appa- 
ratus Is set at 87 secctids The camera la 
hrifi level and, as we appronrii the shore- 
line, the pilot pokes me and the camera 
U started. 

The nrst strip, by caknlatltm. should 
have taken Just IS exposurM, and tbe 
eatnera has operated just IS tiroes when 
my back Is poked. Bvery thing lovely We 
flo over to thy start of tbe second strip, 
tbs Hpwr is set at 21-«eouad Interval, the 
canbhra leveled and expoenres stated. On 
thle strip the calculated number Is aOt 
the actual exposures 
We finish the job and ^ Ibr home, 
The tlibil time In ^e atf la three boure 
and twelve mbiutea. The additiobal n 
mhintei ahove cakmlated thna can be laid 
(ObaW nssd on jmfiv gfg) 



At tkv krt !■ thv btmt mtUI brtwvcn-tho-Wnf abiiltor, wkicli o pwt ui at W»ili up to 
i/iWtk mtumd, ffivlBS iMVkCJvM wltiwbt dlitortloii. At ClNi rishl l« tlw aMtr trp* of foaoh 
ptaM cartrin ahottor. In which flw sHt In tho eurtnla tmvcb PMt tho n ago tl vn. Tido Sbtotor 
ghm rlM to efatoftiiMi in tho numtlve whkh Is sspaolrilr Mrloot la BMSplag work 

A etndy In aerial caamra shutters, shefwing the new and the M 



IWfrWM rMHM AmU Oinm Cfer» 

The Importanrr of my nhurti nnd iwnohmaoila pUten nnd Alms Is brooaht out (n ttoM two viewfl. mrib ono aftor tho oAbor 
with tho ROino cfliriltloim. The left-haod vlow wno nuric wlthuol a my filtor whlJo tho Hsht-hand ono wm nHulo throosh a 
■uHablc rny fitter Noto rvlatlvo ekarivowi aafi deUit In both vim, mpro apparent In lore* orhriaab than la tbooo labriataivs 

A 
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The 1922 Car 

What the New York Automobile S3how Telle About the Trend of Design for the Coming Year 

By J. Malcolm Bird 


M Oim sad room, at the pOe op belUnd tha 
utwoobOe iDdottiT. we And tbat Utere exitta a 
nukX octummt of opIaUMi with rafeniiica to 

HatomobUo dwapi Vor aoiot yean the mmoal thowt 
ham t mded to aeceahuite thlt. the 1S22 exblblticm 
ntaMS It room obvloua than it haa ever been before. 
Two aatoiDoUlet of the promt year, whatever the 
nanfoi or the oroUeuit that adorn thetr forebeada. art 
apt to be at modi tha tame machine aa two boaglea or 
two loccanodvaa or two ^actrlc motor* of different orl- 
fctn Aa In theta paralM caaea, there U irnffident differ- 
ence la the detail* of wortmanohlp and In the minor 
omMtnidtlonal feature* to Isjmre that there nball be no 
dearth of talktnf point* In favor of thl*. that, and the 
otho* model But when ttripped of everything that can 
fairly be Included uudep the bead of reflnement In de- 
tail tbe automobile of 1S22 la, on the whole, Just about 
the same thing medmnlcally. Whatever tbe murk under 
which it la told. 

Hw Bagliia Itadf 

One coaspkniotta exception stands out to this statib 
men^ right at tbe start, yot it U an exception of de- 
gree and But of kind. Wlien we count the cylinders, wo 
find that Instead of one ctmaeosu* there are two— but 
that there U no question of an eofclncering dlsagree- 
uient here, that the two are Intended to satisfy md- 
tcally dUferent demands. Where light weight and low 
cost are the features aimed at. tbe 1022 car is of four 
cyllttdera, and Its water drculatlon Is of the theniio- 
dphOD type Where weight and extreme low cost are 
less the deciding factors, we have the six-cylinder oar, 
with a water pump. Tt la the verdid both of theory 
and of practice that this Is tbe cylinder 

grottplag that mlnlmlaeU' vlbradoo and - 

de^elopa tbe greateat degree of power and 

smooUmeiM, without charging the gain to *7^/ 

gasoline consumpihm Numerous sixes. In # 

the bands of competent owner-drivers, de- J 

velop twenty mile* per galhm and a Utile 

more, no four can be asked to exceed this, Put the 

and no eight can hope to equal It In fact, lure pi 

wbtle, as we all know, the eights uhd the bsi 

twelves eomprlse a goo^ portion of the momen 

very highest grade cara, tbdr makers ^ 

wonid probably be tbe nm to ccmcede that emthu 

they are not represenUtlve. and that tlu> 

are not Intended to compete with the six ® 

In iiperating coat , 

Hie mythical "car of 19^ has the con the eu 

\entlunal poppet valves, of conrse, with a for refi 

detachable Irhead. As opportunity Is given 
by the lappe of time to check up mure fully L 
on tbe performance of the much vaunted 
overhead valve. It becomes clear that lu advantages are 
not those of the overhead type us against the L-head 
type, but rather tbooe of Individual overhead valve de- 
slgiu against Individual L-taeud designs. It would 
not be raah to predict that the L-head will last as long 
os the poppet-valve doee— which may not be very long, 
now. As for the detachable bead featuro. It would be 
a hardy dealgner indeed, In thla year of grace, who 
would dny hta coatomers acceaa to tbe InsldeB of tbair 
englnee from above. 

What abasrt Fhor FualT 

CarboretlQn becomes more dUBeult every year Bvtt^ 
ualty we shall doubtleoe have to redeidgn our caibure* 
ton to meet tbe progreselve deterioration of our motor 
fuela. Pending this, every deelgDer must consldtf the 
problem of getting tbe engine started, and tbe problem 
of kaaptng It running. On tbe 0rst count, tbe majority 
of deolgnen still force us to rely upon the priming pet- 
cock Candor compels the adnilsskm that we can xtmh 
ally get tbe eugfne to nm, with this, but It la some- 
times pretty tough on the dlsporitloo, and even tougher 
on the hat^ It Is therefore a pleasure to record an 
Increase In the number of car* provided with an auxil- 
iary Off some sort to Inaure vaporisatiao of tbe fuel 
while the mgine and the Inuke are •stone cold. These 
are. natuhUlyf for the roost part of an electrical nature, 
though there is also tbe pomdUltty, which has not beM 
Ignored, of subjecting part of the mixture to outright 
tmmfog to furnish beat for the vaporisation of the rest 
™ aeceaslty for some sort of pre-heating of the mlx- 
tnrt that is fed to the hot-and-rmmlng engine Is a mst- 
ter nf greptsg agresnMBt, no car would dare come out 
teddy Without at least a means of applying the exhaust 


beat to tha Intake More complicated methods are enm- 
maa, too, but there Is still a^wlde divergence as to tbe 
most profliable fashion of assisting tbe fuel In Its vap- 
ortsaUon The prevention uCj|goaaslve cooling Is part of 
this theme, too , and more ijj&n twenty cars have ther- 
mostatic control, eltikpr of the radiator shutters or of 
a cut-out in the water lint 

The Vital C^atk 

Tbe electric aystan brings ns back with a >dt to the 
Htandardlsation thefiie All starting motors are alike, 
and their means of enKii(,emettt and dlsengugement nre 
alike, All generator hat li r« systems are alike all Ignl- 
tton systems are alike lu taking advantage of the frict 
that the cur must cnrr\ a battery, an>1iow The addl 
tional wefglit and extanm* of providing u magneto as 
well would H(*om a smull price to pay for the additional 
security, cspeclull> In vUn of the fact that the lluhtcst 
and cheaitest cur of tlieui ull has the dual Ignition 
Nevertheless, It Is very philti that the "cur of 1022’* has 
baliSb Ignition, and tarrU^s no magneto In reserve 

At the front of the engine, gears are still the stand- 
ard for the auxiliary drl\eM, but their days are num- 
bt*re<1 Tt la admitted that chains are quit ter and that 
their flexibility deereases the strain on the engine In 
the past they have been iiltogethor too flexible Chain 
niunufacturers have been busy on this prtjblem and now 
offer chain belts of several types tJtat will not stretch 
und will not leave their sprtNkets. No visitor to the 
show who looks with n seeing eye can fall to bo Im- 
pressed with the liberal use of chuln-drivo for cura- 
Hlmfts, generators and puiiu>s 

As regards the w^veral driving ekiaenU it would lie 


^HE New York aufomobife ifcow for 1922 u now a mailer of hti- 
(orp In the thow and out of i(, lA^c are somcihing Itkc 190 dxger- 
cfil make* of auiomobdes on the Amencan markoi or about to be 
hereon In addiiton to the four or due new cars that occupted fea- 


put diereon In addtium to the four or five new cars that occupied fea- 
lure places at the show there are some 15 or 20 more that were not on 
the bsi at this Ume Iasi peer Alwaifs the guesUon that u asked at this 
moment u **fVhat of the trend? fVhther u auiomobde design headed, 
and bow fast ts it gomg?'* Last peor we replied to this question bp 
emphasizing that the trend was emphaticatfy m the direction of a refine- 
nurd of Jefoi/ The effort to find a different answer this pear makes it 
preitp plam that last fear's answer was the correct one, and that, with 
the essentials standaraued, our automobile designers arc still searching 
for refinements — ^The Editor 


the Bcllor alike take It for grunteil that tbe car will 
take its owner where he vimrs to go at the speed that 
plcuBcs him and with a mlnlnmni of attention from 
him, and the) coneentmle tiuir trlrbnil ijen ui>on tli* 
slmpe of the bod>, the tiihkiu^ of tht upholritery, tiu 
luipro\eiiu4it In the dtKir hil« h or the uindoH lowering 
niechanlKm, the uddltbmal Im h of acf'enHlblllty gaiiunl 
for Uie gGiir-shlfl li\ei tlu m \i r U»fore-thouKh1-of In 
stmnient on tim dash ih< ^nnter niindier of stnung* 
conqmrtments So e\i*n on* who ts millv IntoreMieil 
In engine und tninsmlHslou In running gttir and iUm 
trie syKtem, may bf piiidoued ilu ('onfi^-lon tliiit tin 
outstanding Impression wlihli Is t,N,k mv m from N(h 
York’s show this year was of tin strldi-s m ole In iwidvi 
months bv the pnfirtnt'e foi t IomhI 4ur'< ItoubtU-ss 
the answer Is lurgeh In fin fmt ttmi titi flowed nirK 
of todii) reull> look tike uiilonH»liiU s iiio) not like u 
('omblnuiton of a KrttndH)]i«ni hoiiM nml n litarM' 

Lven here tiie Htundnrdl/iillon ImpiiK K stsui I nr 
tho^e who want soiiieihlog diff^ rent iln r* inv the 
cuHtoiii niiide bodies lo fall luo k iijmiu Hits, < an h« hnd 
In uny deslr^nl degree of e<‘4s*uirUtt\ ’lla IhhIUv ihul 
e<ani on tlu inrs, however, iiro so iniK h alike iliiit 
when tiiey are wearing their radiator I'ovtrs, It 1- fn 
ammtl) uliiuwt lni|M>HMlhl< to dlMlngiilsh U tween nunu r 
oUH maki-s The trend toward Ntralglit lines and hurt 
eontul tines (imtlnucH. 

No rnattir what the degree of standardtzntlon In the 
Industry at large, wt shall iilwiiys have with us tluoio 
who denv tlait a thlnt^ Is right simply Ishhusc It Is 
The nmn the uutottiohile l>e<‘oau^ a cut and-dried affair 
then fore the more the real lntin*st In the sbows will 
lie found lu the work of tluisi makers who have the 
tN»ariigi and llu Initiative to make u de> 
■ imrlun -even if it turn out to be un 111 

advlsid om I n>m this isdnt of view, thi 
# most slgiiltl< Hnt feature ot thU >ear s 

“ show lies in the exiilblilon of four air 

e<H»led I’urs In tlu* iihiee of the single iiiuke 
to he whlih iaono]s»llMnl this lit Id for so niuny 

d fea- vears up to ItTJl 


olninst stiperflunus to remark that the three-s|XH>d gear 
box has drivtm the four speed variety out of the United 
Btates. In the cars that have a gear-box ut all It ts 
tmlversal The disk or plate clutch is fast becoming so, 
too , the cone In found on lens then ten per cent of the 
models offered this )eur The dry dlrii maintains its 
lead over the oll-lmmersod type, and will doubtless con- 
tinue to do so as kmg as we have such admirable fric- 
tion fabrics. 

Oil and Qreaae 

Perhaps tbe feature that has had most attention from 
our car destgners Voni year has been tbe 

hibricatlon It seems to iw estaldlshcd that the average 
owner cannot or will not play the rdle of a machinist 
and that a 9 ir that is difticult to lubricate goes unlubrl 
cated. Acci^lngly the old practice of using a simple 
splash In the pan, and demanding that the operator oil 
nnroerona other points bv hahd, has hefn going out , and 
today we have In » large majority of cars a comblnn* 
tlon of the force-foed and the splash which leaves the 
driver little to do save w atch the gage, Bven the grease 
cupa have had attenthm, and have been redurod hi num- 
ber, Improved In aocesslblllty, and made subject to hlgh- 
prassora greasing of some sort Tbe g^eral statement 
seenu Jnstifled that the car of 1022 requires for tta coro- 
pteta lobricatica no mechanic In overalls , that a lady in 
a gingtiam apron Is quite sufncknt for the Job. 

The Cleaed Car 

One of tbe Immediate tvaroequcncaa of the great stand- 
ardlxatlcm of mectianlcal features that has come over 
the fodustty has been that the snaual rtmws are to a 
large measure reduced to body exhibits. The buyer snd 


il thu versos Water 

aded, imum* ami uak ‘♦Why nnlT’ 

m bp tii«>ry nirH^otillng Is Just os effective 

refine- ’*'* walcr-ciMilIng fur In cither event lie 

lJ\ ' ultimate «•)»«, ling U bv air Tlie water acts 

** tinly us a gi» Is tween the temperature dif 

^ fepence whhh ginems the Issue In Ibat 
xhing * which It met ms the air — os every mid 
MuiimicrH trip deinunstratcs. Tbe udvan 
of alr-ttNdlng In winter time an 
il iNitcnt and comfdetl , so am the >»vn of 
never having tt* ctmeem ime’s self with n 
tiitggid rudlatttr t*r a pump that dtves not pump The 
ra{)ld wanning up of an alr-ctsded car. and the saving 
In weiglit, are further Mems on the (Tedlt sido Of 
what, tium, dt) the debit enlrlea (nmalst? 

They cQDHlHt, in tlu ilrsi place t»f an item that con 
ceras the maker onh gnater dilHciilty of design Tbe 
heat does not como out of the engine of its own accord , 
wc must go in after It and lirlng it out The ease with 
which water dties this with any wirf of a fairly intelli- 
gently designed Jacket, the ease with which we can then 
expose the water In Its turn to the ulr In uny sort of h 
fairly tntelllgenlly dcslgnod radiator have made It ii 
ulinpler use to uhc water than lo dtal directly with the 
atmosphere TJie mere casting t»f an Hlr-ctHilevl cvllnder 
nrrav with Its niultipllcity of tins and flanges Is far 
from a simple matter Ihil the ulr-cooled cur Is a 
denioUHtraled micoesa und lu advantages well 

worth striving for It would Ih rash to predUt that 
the car of the future will lie nlr-<iK»led hat It N very 
certain that nmny of the c-ars of the future will Ih> ulr 
cooled, und that tiare will In Hlr-<tH*1ed cars In the 
finoo us well UN In llu lUkKN) c Iunk. 

An fntereKtIng novelty N the effort made In one of 
the seuoun’H new tara lo redm-u vlbratbm hv nusins of 
a secondary Hywlusl out u( the front end of the trank 
shaft right behind tin radiator An effort to vttultsi 
tbe friidlnn drive, doing uwav with the gear liox und 
all Its couipllcHtloDH ns well as with the tlutch hh wi 
know It, appears to U of huflkient ])roiidRe to Justify 
holding It out for more extended treatment in u luter 
imue An ingenhaiu lt<mi In the non stnlllng engine now 
uffkered with one of the cars Umg standard, when the 
engine is abunt to stall, the clutch Is uutoinuticallv 
thrown ont 
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Ltfit HUmm shoval at work In the eannl cut Higkt Battara of flftiMn martiio drills mmUi of tlw VIHorla St. Brldica 

Working to nako th« differonco in level between Lmkea Erie and Ontario avallablo for power development 


Moving Niagara Into Ctmada 

The Great Power Canal That Carriea the I^ike Erie Waters to the Edge of the Bluff at Queenston 

liy J t'. ^mnger 


T HK lurgeAt lo ilroolpctrlc plant now under cnORtruo 
lion Is Mtid to lie that which will utilise on the 
runudhin side the great drop iHlwoen Ijtkes Krie and 
Ontario 'iliat drop tiiuy be oonKldered ax 830 feet Of 
thU (ho works ikUI actually 3or> TIiIm Ih great h 
In (xoesM of the dllTor*»nce In leM*l at Niagara Falls 
Tlie full pouor develu(Hnent In contciii 
tdutliui uinfiunts to COO 000 hors^iwer 
Half of this la to be de\elo|H.^ In the 
works now being built The turbines hu\o 
u capacity of fi0«000 horoeiMmer eat h 
Tlie giverutorH are rated as 4^iXI0 klhv 
\oll nnipore aflfaln*. The tnrhIneH and 
genentlorH are larger than an) In use 
eltQwtMre. 

TIm! gtntnittirs are of the verihiil lyjK* 

— thot 1 m the shaft la net In a vertical 
liosillon Tills iiionns that the HhafiM of 
thi turl»lni*M are also virtual and that the 
runners ndate In a horlsonlal plane A 
noiahU fwiture of thm* p^nenitors Is the 
air ayntivn It Is altogether Im losod and* 
so arranged that air Is re<'<dv<H] from mid 
dlschargtd lo the general atmosphere 
without Intorffrlng with the air Inside 
the station 'lla anioiiDt of air pnHsIng in 
and out of a single generator Is enorinnuH. 

In fact, In n single duv of 24 hours, the 
weight of nlr clrcnlatod niiiountM to eight times the 
welglil of the gemrator llwelf Wlun running at full 
imimilt), nbout 0(»tH),000 cubic fm of air are micked 
lu and bihlied forth per hour 
The power canal will rendxe watt r frfun two sonrees 
Tlie Welland Ulu*r nalurall) dolMim hi»s Into tlie Nlag 
lira Rher a short dlHtiince uiistnattn from Niagara 
KuHn. l)ut the final 4Vj iiillos of ria* rht r 
bed sre to he uilllxed not to carr\ waters 
of the Welland River from wt‘si to taut 
hut to provide a clumnel for waters tlow 
Ing from Idike Krie and the Niagara Rt\er 
In an east to-wvsl direction The old \\ 1 1 
I ind KIwr Is In fact to temilnnte 4 Vj i»lh h 
from Its natural |K>lnt of discharge and 
deliver Its waters lo the pf»wer canal of 
the hvdmelectric plant under construe 
lion Tlie llniil stretch of 4^ miles of 
channel Is being ercu\aU*d lo provide ftir 
H generfiiis mipidy of water frtiin four of 
the Orent I^ikes. 

The powtr omol runs north for nearh 
half Its length and then innds off to tlie 
nortlunKt lo reach tfce terminal portion 
of the channel tliningh which the wntors 
fmiM Niagara I alls rtmeh l4ike Ontarla 
The Jnmtion of the water from the power 
eannl and that from the great falls Is ef- 
fected at the location of the mighty 
powerhouse ITere the water arrives un- 
der a 3nn fool bead 

The fore-hnv — that ts. the pool or lake 
from whith water flows direttly Into the 


pi*nMt(N ks— *hns Its IsUtom at about 514 feet above sea 
level Tlie surfai'e of the fonvliay niii) be taken ns 
at ViO f e« t elevation Tlie water flows thcougli the 
w Ihh Is at almut J45 feet elevation Suhtmi ting this 
level from that of tlie fore-bay aurfuce one obtains 305 
fist for the utlllxed drop 


It Is esllmnted that the volume of water that will 
IMisH through emh tpenstiNk to drive the cf»rreH|Mindlng 
turlilne water-wheel will, with the head nt nonnal and 
the load at caiHidtv iiiiionnt to nlmut 1800 cubic feet 
per sef'ond The control of this amount of water flow 
tng down a stivp iKSistoik Is a serimw matlor fTnlcn 
liitlons showcHl that a dlaiiioter about 15 feet would 


Is* required As the pensiocks were to be of steel plate 
and the sections had to be riveted together out In the 
open this lUamelcr was considered dangerously large 
for the bottom part of the penstock The reoson cen 
teriMl on tlie fact tlmt, with so large a diameter the 
plates to be riveted would have to have a thickness In 
excess of bn ties. The rtvretlng was 
thought to be dt too heavy a character to 
be carried on In the field In consequence 
of this difficulty, the penstocks have been 
designed to huv« a dluuieler of 10 feet In 
the upiier luuri and 14 feet in the lower 
A nopible feature of the plant consists 
In the giant control gate near tlie begin 
nlng of the power canal The gate has the 
duty of cutting oft the water supply In 
part or altogether It consists of a single 
leaf of very large sixe The width In the 
clear Is 48 fOet and the height 42^/^ The 
water back of the gate when tt Is down 
may be 40 fCet or more In depth It Is 
said that the conibinntlon of sium and 
liead makes this gate the largest ever 
cunsirncted* When the gate Is lifted to 
iiiQxlinuin height, there will be 14 feet 
between the water level In the canal and 
the bfitfoiii iHlgu of the gate This con- 
8td( rablo head riKim huM been provided tn 
order (hut a ]mtnil tug tiih> lie able to |ihmn under 
ThU slDglu-leaf gate will be electrically operated. Nat- 
ura!l>, the gate is counter- wctglited Tills ts done In 
pretty much the same wnv as In the simple and familiar 
case of a lower window sash There are two niaba 
liulMtIng geuni, which will lie o|ierat«d by a worm drive 
mtuiiliMl hy im electric motor 

It is thought that the design of the In 
take where the water from the Niagara 
River onteru vaIII be efficient In preventing 
the entrnncf t»f all loe from tills source. 
However, it is necessary to guard against 
ice that maj form on the surface of the 
power canal Uatif or tn the Chippewa 
River channel At the lower end of the 
fore-bay a small toe chute Is being pro- 
vided Tills Im merely an opening throngb 
the screen house where a drop gate will 
be Installed which may be depressed to a 
point 12 foet lielow thd surface of the 
water The water flowing over the gate 
and discharging ultimately into the river 
below is guided by a 10-foot retnfbrced, 
concrete pipe. 

An ice skimmer has been designed, and 
may be utilised later on, If found neces- 
sary This apparatus is to skim the ibuit- 
Ing Ice off tbs water It bos a horiamtal, 
tdvwt#d leaf of relaforced eoncreta This 
leaf may he elevated or de pres sed at wIlL 
Tt may tbns be adjusted to the height nf 
tbs Water, and when eo adjusted ta sk* 
peeted to rfrtm oil the ice as It floata aloev 



General view of the power honse frsai ths Up «f tke cliff 


TIACARA marki the point where nature hat found an outlet for 
/ Y the waiert of Lake Erie, but man hat found tl cotroemeni to order 
^ ihe matier oAerwtte Nmgara tt not (a become diy» but with the 
compleiton. tit late December^ of ihe OueemtonX^hippewa Power Canal 
much of the water whteh hat taken mu !62^fooi plunge wtU now go 
over ihe cliff at a point where the head available for power generation 
wdl he 305 feet Dredget have^ for nearlp four jfeart, been cutting a 
channel through earth and rock, m a Wide twmg around the falU Theyt 
have taken out f 3,000,000 cufcic jfordt of earth and 4,600,000 of 
rock — more than the French had done at Panama when we took 
the job The SCIENTIFIC AMERICAN hat already^ told jts readert 
much about thn huge power project, m the detent article Mr Springer 
moi^i a final turvep of the Work done and of the unJertaitffig at a whole 
—The Editor 
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TIm ORiuU cut Bortli ct SeiJer Station aliowlnie Rtiunt of tho work In June 1P21 Right t Another aitprfi nf lh« Job 

Potnts mi whirh the ranal Hen fairiy deep below the narface of the Kround 


und to deliver tliln loe to n dtarharge channel tlio water 
flowing on underneath It U proposed to Install thin 
Mklmmer In a curve In the ennui just above the foro^y, 
in ca«e the Ice chute through the oereen bourn has in* 
sufficient capacity to handle the ire 

Valves ocntrol the water flowing thmngh the several 
penstocks. The type of valve adopted Is one which is 
otierated b> means of the pressure of the water in the 
penstock No external power Is reaolred. Tbiqf are 
UKrated at the lower end of the poistoc^ and this Is 
considered an advantage 

'nie hydraulic turtrincs of record-breaking slxe wilt 
oiierate at a velocltj of 187% revolathms per minute 
The maximum efiiclenc) guaranteed Is 00 per emU ^Ih 
means that nlne-tcntlis of the theoretical power will 
jicttialU he developed It Is. however, expected that 
this efficiency will he exceeded 

That the construction work Is b> no means a routine 
J(»b Is illustrated hj on Interesting story connetted with 
tlie **Cycloae, a big suctltm dredge ctmtnilleil by ilu 
harbor authorities at Toronto on the northern slion of 
the western end of Lake Ontario In the autunm of 
1030, It was desired to bring this dredge to the head of 
the power canal In order that It might take iwrt In ilie 
excH\atlon m liie first mile of the canal, where (here 
was BO r(»ek In the prism above suligrudo Tlu> <ailj 
possible route for the dredge was south across l^ike 
4>nturlu and through tho Welland Oanul Into I^ike Krle 
tlten, down T^ke Rrie to the Nlnguni KJver und tbnmgh 
(he 4% miles of the old Welland KIver Two great tugs 
were got from (Mevelimd and the difficult >nimej ac- 
compllshed with their helm despite tho unfavorable 
time of year The last four miles of the trip Inv 
through the Welland Illver and here the greatest dif 
Acuities were found Bridges and shallow water ere- 
ated obstacles. The dredge Itself deepened some of tho 
shallow wrater, and anotlier dredge cut away a rlmnnel 
for part of tha dlstancb. It waa necessary to deuioUah 
In part a bridge at C3ilppewa Tills was a temporary 
aiTalr Traffic was redirected through a railway bridge 
which had been out of service. Wlxn the dredge had 
pasnd the partially demolished temporary bridge, the 
bitter was restored and the railway bridge rHino\*ed 
Where power electric cables were In the way, tliey were 
lifted or "killed" and the dredge permitted to go ahead 


wide Were pliu*ed lengthwlfs so as to c«i\*er tin* sisu'o 
between striim These imnets were held In place l« 
means of anchor UdtM emU'ddetl In the concrete of tin 



Blrd*s-ey« view of country around Niagara, showing 
why there Is a drop of 330 feet at Queenston. while 
at the point to which the Falls have now cut bock 
t^re is but 183i the balance of the river’s fall being 
in the Rapids. In this view north in at the bottom 

Ktrlim. With n imncl In plm*** the space Isick of It miubl 
lie filled with cfmerete and then 3 feet of the Im MikhI 
lulght could lie co\eivd lliere whs. lamever so iiimh 


<Hn>onbr work ln>nl\cd that It heciiiiie destrable to 
adopt some other methiHl A big sliding form of steel 
was constructed. It is 10 feet long and 17 feet high It 
was made of %-tnch steel plate reinforced hy channel 
Imm. The two ride cimnml lairs ucro pxtendeil iipunrd 
and brought together a couple of yanln alM)\*e the form 
In this way a suitable dra\% bar was made A lAlmh 
was md up at thi top surface and used to draw up tho 
sliding form as desired The comrele would bo placed 
In the regular way for |ierha|tfi 20 feet up the sbuK* 
Tluai the nteel form would be put In posltbo on this 
crmcrctc and the wimh started A slow upward move- 
iitcnt WHS thus effiHted By adjusting the upward 
inovenunt of the fonii and the pouring of concrete In 
the space behind it. It has lieen f(»und p(u<slhle to pour 
wane fi5 feet up (he slois» In the siaice of 10 hours. 
The great height nf the fonn and the slowneNs of tha 
movement make It Ts>Mrihle, under favornhle conditions 
of weather and the 1lk« , to leave the grtsn concrete just 
Ik low the upward nio\ Ing bottom of the form In u mif- 
Ihlentlj sllflf condition to stand unprot»*ctiHi It Is 
imdtrstotal that this method results In a more nntfonn 
surface und h better finish The workmen doing the 
tlnlriiing really get iicct*KM ttf the concrete while It Is 
still green. The new method was, It seems, first sug 
gestoil b\ the fonninn ln]ia>s l^tih and was then 
de\e1oi)eil li> the giuerul sutarlntcndefit (jOHirge Angetl 
A feature of lnte«»st rt»nfi»ms the niiKh* of Installing 
flM» hjdrauJIc unit The ihiif eJnncnt Is the runner — 
the wheel lnme<l by the pn>.sure water This lii»ri»tntal 
element has at tlu Inlet a diameter of 10 f « f fi ln< lies 
'Mils Is a large, unwield\ and lHav\ ple«*e of cast steel 
When It Is neoeswiry to mow It ht^aiise of aocumu 
lated wtnir, a coiisldt ruble tindi rtaking is Invohed Tti« 
g(*nerator is sltuattri als»\o and, where the instHlhitlon 
hiiS been along ordlniir\ llm s. It Is neci ssurv to dis- 
mantle this large unit In ordir to effect (he removal 
of Die old runner and the liistnllatlon of the new one 
In the pnss'nt power h tise pro\Nlon has lx?en made 
for the nmiwal M leii\lng a suitable space In the 
foundation undemenlh this runner < handier so that it 
will lie iHMslhU to take out und put In u wliind wltlumt 
distiirlMim*** nf (b** oMrluiid ebs(rl«al unit It 
Is onl^ msfssar\ to r<*ino\e a seitlon of the dnift tiilie 
imdoniiatli the runner In order to make the prlnol|uil 


in safety Ice to the thickness of 4 or 0 
Inihes had to be brokca thmoidi ahead 
to provide a passage. Finally, tbs dredge 
arrived and begiin her part of tbs work 
of expediting the coostmetion to the 
|M>lnt of actual gmeratlfm of power. 

A nov^ method of pbictng cnocrete was 
adopted in recent work in the aectloo near 
the fnimius Whiripnol of the lower Nlag 
am River below tits Falla. The side slopes 
of the canal trench are here very iitee|> 
and also qulto high The canal is being 
lined with concrete through Its 8% miles 
of length Here, however, the great height 
and steetmesa mode tbs plaHng of ctsicrete 
an exceedingly dlfficnlt plecs nf work The 
vertical height la M feet and the slant 
height about 83. When (his work was 
started* concrete strips a yard wide were 
Haced parallel to one another anfl were 
nm from below up. It was then necessary 
to fln In the Intervals between strips. 
These tntMrvals ware about 15 feet wide 
so woodeto panels 1ft feet heig and 8 feet 



pn^fHi ration 

Altogether this now plant fi»r tho uflll* 
xatlon of what ina\ lie called Ningam 
Falls wiitors niakcH an ad\nnco In the 
devriopmoni of hjdrocUn'trU (Nairihllltles. 

RodK Dost Poisom the Hainan 

Bodjr 

P nOFEHSOK e'en I IM Iiiim Ih>m ciin- 
ducting waiio o\|k rliiioniH on rite pffpct 
of dUMi un the buinan Uidx lie has 
riuiwn that sillcii or nick dust is actnallv 
n pols«m on tho liuiiian Nk1\ U Ik, of 
f'ourso wvll known that men who work 
in tliist lire liable to tutiercubmlH, for In* 
stance, tho Houth African p»ld minors, who 
are cMiictiKlIy exiswoti to fine luirtldos of 
quarts, and whi> develop what Is know^n 
thopo as miner’s T^bthlsls such workers 
are also suscoptihle t<» kidney trouhlos. 
The experiments go to show that minute 
flhers, whbh art* free In the ntintHqihere, 
roUe<*t dust piirtlch^s und hold tlicin In 
Hus|iensltm so that the^ an* Inhaled 
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Our Common Ancestry 

G rNRAUKiV furniH>k«tt one ot the oldeet end 
i 4 ie or the fUmpleet of paiiKfoxec. It le eelf- 
i\ldent that eaoh indlvldiml bat two parentfi, 
four KrunaiutrenU, elfflit great grandporentg, and eo on 
h> ixmirM of two indeOnltely But if we cninr the 
serlFH hth k ft»r thirty or forty generatloniif we find that 
eaeli Individual of the preaent dnv requlrea far ninre 
ancf^HtorM of thU period Uian would be provldetl by the 
world M entire potvulntton of the date. The anfrwer^ of 
runrso, 1 m that the Itnee of doacmt croas and mlBgle In 
Inextrtciihle confnirtcm, ao that every ancient forbear 
ninat he counted over and over agafn . no one can 
pofwlbl} gueaa hoe iiumy tangled llnea lead down to 
him fniTii n alnglo couple <»f the \onuan period. 

A ooDHeQtience Umm freciuioitly nallMMl 1 m that we are 
all couHlna, Curry Uielr IlnoH of dvHceiit far enough 
back, and we inuKt dnd tliat anv two ('auruHlan tndh 
vidnalN have timni anceatora In crtiimum Thia, too, la 
evident nlico enuv we have Mated It, hut few would 
make H MiitflolencI) low eMhuHte If naked how far back 
we might exiMHi li> go In piirMUlt of the comnvon for 
bear, and few would renllut how utterly nnneceaaary 
It la to make any rutervatlona other than the obvloua 
one that iHith aubjectw bo the aame Hpeclei of Homo 
Writing In tlu* Seimti/h HonWn for December, Dr 
Jordan of Htanford tnlveralty glvea Mune detatU of 
the work dune liy Mina H I 4 . Kimball In tracing the 
deacendnnta of one JaubM dn Venuandola, who died in 
3181 'Phe good lauM wua married twice, both timea to 
n huaband of n<*blc bkN»d Hhe wua licraelf deareiided 
from Clmrlotnugne through Ms aeiiarate atratnn, and 
Iter «ct«d hUHlamd from King Alfred, The line of 
deacent fnun each of her four children accordingly 
paaaea through a haig iferlw of Kngllah nobility, each 
allowing a younger atm, a daughter <*r a daugbteria ano 
to droi> from time to time Into (he middle claiw or even 
into the peuMuntry Iloata of her dCHcendanta are, of 
ronrw, loal m far aa tracing tlielr lineage la concerned , 
lint the prominence of numenma linen emanating from 
her, combined with a aerlea of ricrndtloiw rircunirtam^a 
aa legarda many of lier leas dlatlngulahed offshoots, 
have made It possible for MIm Kltnbull to present a 
jmrprifUngli comprebwialve array of her provoi de- 
neendantn 

Dr Jordan quotes a number of complete lines of 
descent fmm the Lady I«ibel to persona of today and 
yeaterduy whose names mean something to us. His 
samples certainly Justify 1dm In quoting Mlsa Kbnbairs 
remark that the entire Rngllsh-speaking populatton of 
the world oonnlMn of the “In bred desoendants of 
Charlemagne," thriiugh Isabel Among those thua listed 
(the figures in parentlwsls Indicate the number of gtti- 
sratUiDS In tlm line of de^icent) are the typical colonial 
aristocrat Oeorge Waslilngton (23) , the most repre- 
sentative 'Vjommoner * of lil»tory, Abraham Ltncohi 
(27) . (he leading present-day exponent of royalty, 
Qcorgo V (27) , three distinguished Americans of. ap- 
parently. wholly diverse orlglDH In Grover CtoTsland 
(20), Theodore Kooeevelt (28), and Robert Rdward 
~ liM (20) , the wife of our second Preridoit, John 
Adams (15), and hence hla only lees eminent deecend- 
anta, a New England type analogous to that of Wakb- 
legion and 1 ^. a repreataitatlve of the uncompromiatnf 
Puritan In Jonatbun Edwards (20) , and* by way of 
Inclndlng * 1 )coide like yon and me,'* Uiss Kimball her- 
self (28) and une Mr F K Parr, apparently a New 
York Bute fanner, who boasU deeccnt through 27 and 
Sfi generations from both of Isabers hnabaads, am well 
aa another line that goea straight back through WllUam 
the OanqoeroT and King Alfred to the Weeaex kings. 

By way of further demonstration that avetybody U 
related to everybody else, the following deaeendants of 
Isabel are enumerated without full detalla * Nathaniel 
Bacon, Phllltpa Brooks, Rdward Everett, Frandl Path* 
man, William Ellery mknnning. Oeorge Dewey, (3harlea 
W, Bllot, Ulyasas & Qrant, Richard H Dana, BMjamtn 
Harrison, Patridc Benry. (Mlver Wendell HolnieA 


Thomas Jefferson, J Hlerpcuit Morgan, John D Bock^ 
falter, Wendell PhilUiis. Htebobm Ifnmy Bntlgr; and 
Aaron Durr Altogether,^ itda ta one of the moat 
drilghtful BClentlflc articlaa wo have evar perused. It 
has In Ir all the human eil|eti 04 **-and not the least of 
them is the humor of the idsA t^dit we are all thus tlad 
up with one onother—notahfo with unknown, king with 
lowliest backwoodsman and (Miaht There Is nothing 
In It that we could not have Imagined for onraelves. It 
la troe, but this find Wholeaale dtatlon of 

namee— well, ll la staggcrlQil ^ 

The Submarine mA Poison Gas 

W K venture the statement that If the question 
of the alHillttun of tha submarine and potson 
gnii from aiirfafo were submitted io the 
popular vote 05 per cent of the dtlsens of tba(|Snited 
States «ould vote that they be outlawed. The 6 per 
cent of our pntmlatlnn that would vote for their retell 
tlon would Include those naval and military mm who 
lire conccme/I with the design, construction, and opera- 
tion of HuliiiiarlneM and poison gas, and w*th the 
methods of (heir effective use. 

In drawing attention to these 5 per cent (and It Is 
powlblo ttiiit It would prove to be even less than that) 
we have no wish to call In question the humanitarian- 
ism of the profesHional soldier or sailor They have 
t^een trained to look upon Ute question of war, espe* 
elully in these later diiyg, from the standpoint of 
tlie strategist the engineer, the mechanletan, and the 
chemist, and while It Is Ime that no body of mm la 
imssessed of u liner iqdrtl of chivalry, or more real 
human kindness, than (he officers of our Army snd 
Navy, the fact remains that for them war representa 
fundanumtall) the qnestloA of how to put the largest 
number of mm most s|>f^ly nut of action, either by 
death, wounding, or capture, 

Tfie moral aspects of war, and of the methods of 
waging it, on the other hand, are more Immediately a 
mutter of nathmal concern, and the presoit popular 
and all but unIverNal arersloii, both to polsm gas and 
the submarine, Is due to the foci that, during the late 
war, the people of the UiUM States, In common with 
those of Great Drltatn, Frdke, Italy, and all the Allied 
nations, took deetdy to heart such horrors aa tha lint 
poison gas stuck on the Ftettders front, and tha loss 
of twelve hundred ncm-combstanu on tbe ‘^LualtanU'* 
by anbmarine attack 

So far as poison gas Is concerned, the fact foat non- 
combatants (women, childran, and aged people) can 
be subjected to wholesale antannlnaGon hy gas attadc 
from the air. Is sufficient In itnsU to set a blmdk mark 
against this form of warfare for all time. 80 for aa 
the Kabmartse Is concerned, there la no evuUng tbe 
force of the argument that foe late war proved It to 
be very Inefficient against warships, but enormoutly 
eflicisnt when need against merchant sblpplnf. Bet a 
ban upon the sliikiDg of merchant Alpa and tbe sfib- 
marlne*s occupation Is gviift ynd g e d as a naval weapon. 
Its sole efficiency was proved in the Md of aconfotg, 
pfirticalurly In watching an sneaiy^s porta and hfirbom. 
Except In thU regard, one fomdi^ tbotasand tnna pat 
lato subuartnes does not hhjlifo to compare wlfo an 
eqnal tonnage pat Into swim V WI sI a ' 

Potson gas snd the eulmui^fi koto not bees fibollfibed 
as yet. bw a great step has h(W taken tn the Wfifoinr 
ton conforences In placing Ifofogant rSetrlcUesfi upon 
the methods of their use. yifo am confldwt that jOss 
good work thue begun wtR^ mtsammafod hk fohnw^ 


miuKr ygffffiim fo siripocca foe ifolb ott 
of bs<n* foe coaputfi gad foe 

A» owe of fog sffifoisc advoeatefi nf^Uifiitao (Ofo 
aufofofitte oiep^ fog Btiomtfow Awsafoan ofoMfom 
foe Internal* Oeo um reg Qnmmfoitfo ipy 
whtfo H baa shfom in tsfotag foia orte; fot fob 
aifoimuie stop fo foe fost loeieA Mfo in « ffiwfoin 
fog pwvqntloA of osiUskms, (fotfo. oqptrtfoqm 
foe Mpaphore, has developed throog^ fob skipfo^ 
(am hand-opartttgdi and then afoetiMtty-(««q^^ 
foe pceent device^ wbtfo fiUofouUfofoe huimAli^^ 
andfous removfoan a|14o»freftmfrcamofcoMfo^ 

The report atatoa that the inveatfogUon fig ffo sfofifoi 
tram council committee has dlmonatvated to iim fotla- 
focthm of foe CknumlsMon chat automatic tiialtt-afop 
devlees ore practicable. *^r Inveatlsatktts have 
shown,** says tbe report, *Hhat automatic train oonttol 
has long sinoe paisM the experhnentid stage. In foot 
no safety devices such as foe antomatlc coupler, tbe ativ 
brake, and the automatic block stgnol, were pecfocteJ 
to os high a degree as tha antomatic train oontcol 
before they were either ordered metalled or were volun- 
tarily adopted.** We are told that, after fourtoon yesra 
of inveatigatfon and study, the service tests under vaty- 
lag conditloos, and the results obtained in foe actual 
employment of this devlcs over periods ot years, have 
clearly demonstrated the practicability of and the nece fr 
slty for antomatic train-stop control fUsm, it Is con- 
sidered that tbe time has arrived vrbsn tbe rstlrmidB 
should bo required to aeket and inaiall such devlccn 
an will meet the apeclflcatMMi and requirenMits of foe 
Ck>miiiiMslfm. For tbe reason that the OommlsskMi does 
not wish to discourage efforts to autnmatleany control 
trains Mithont the aid of fixed wayside slgiuils, the 
Installation of foe unfomatlc stop will not be limited 
to roads whidr are already equiiiped vrifo automatte 
block sUhpifi; It la believed that It la possible to apply 
train-etop or trala-cootrol devtest oftw where auto- 
matic block stgnala are not In use. 

As a further proteefom to tha traveUgg public (to 
say nothing of valuable freight), tbe importance of this 
order can scared be omestlimited, for It cuts out tbe 
poariUUly of acddffiit fofough fiUlnre of foe bumait 
etoment Faulty vision, carricssnses, or auddsn phyrical 
coUapae of tbe engineer can no longer produce sorii 
disastrous colllidons ss occur too frequently, evfo In 
this ago of automatic bk)ck ffignaling and improved 
train and track equipment It Is well wlthtn the rw 
sources of tbe uechonlcal and tbe electrtcal wigliinr 
to produce automatic equipment wldcfa will ahsolntely 
prevttt colUslOQs, provided It Is maintained at a|l 
times in first-class woriclng condition. Proof ot this 
is to be foipid ha foe New York subway ly st s ni , where 
for many years past exprsii trains ruanlag at forty 
to fbrtyffive miles aa hour, under a beadiray of from 
one and a half to two minutes, have carried over a 
union of pnnwngere without tbe loos of a single ttfs 
throogb oolllsiba. 

It U true that certain antematic stop 0mom %f, 
or rather were, gob jset to disablimettt in atoems of 
■low iw ideec ; Imt we imderstond that tiMfo ara rartfila 
Pwfoa n to a l deriora vrhSoh have compleMy overc om e 
tMr Nlnter tooubtan Forfoemora, one or mfoe fpw 
toms imve bfon developed in whkb rieettloafor ca«- 
troqed nppanfos on foe tocomottvh Is aitofoed 
Unity h^ a rignal dveoit fit the trafo sUhk 

Cm .<XcR<g» «/ Pnformnt 'Ktr (kfuSum 

V i ^v on i iot^ 


confMKUrt bjr Uw enapM* WMItMi vt lw(h tllM, 
#MBw of attack. 

The Automatic Stejf:.SMe OUigme^ .. 

T m bteratata O w i iniM , CjBBi mt ki l oa j, U(pm' 
a nncplitf otter Ai4ir«|M mUmiM 

qrittna to oqnlp teffiiaa 

thalr mala Ham with ntmmf taafa OMtrM tertUT 
haa acted la tha samt aMcttilUcitM 


I V* Mhtei Wttet dtekteMINe 

a Oract of 4ipMla tea 

»(«teMlCte of A, 

.diflMir emum ttm mm m m M m teatef te 


acmmiFic AioniiCAM 
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Our Point of View 


U^y MrMd tht «ovt dUd 

^ ooiiifDoailt knowB m tb« 
llti^t^ j hynw ttn d r Omi^ wiNnIii thi ttalM StatM 
Ckmrt foimidr n ptiwA itf » anthod which 
VrfattiftA iQBlMnnA mdM only la that 
thm M« fMifktfaa la tba p r oewa «a amoitatt of oil 
apogWoatty faaa ttaa on* |wr c«at 
TItM via orntdormblo <ihrld«ie* la this oa««o 
ceMH to dhow tbo gnwtor otteeUvmai of tho proeco o 
Artiod CO tdtfa kM thaa 000 per cent of cdl, ae o g nh iet 
tbe Oj^pf O ceaa wtim otl ittghtly In nceii of tliU per- 
ceatHk woo empkored. Bnt regerdleai of tble, le It not 
qiwotleanMo nHiitber ooo who menir ehongofl the pro- 
pornoDo of known fingrodknt* or aaonto oea bo oaid to 
hovo oxoreloed the tafontlve focOttjrY finppooe a mla- 
loo MSlaoor, udBo an oUl prooMo and oeeUog to pro- 
duoo a bettor opmtloa tad Improrod rooolta expert* 
mints by ftltoring the proportloas of certain sabotaaoeo 
cmplopod In tka procoao. VnA it Ms oftorta be highly 
wiui<ifii>i la It eoacelrable that be bu dene anithlac 
tttoro than orao Oixpected of him la dew of hla edocatlon 
and oxporliftoa tn the particniar wtwk in handT 
Or let pa aaopnie that the bonaowlfO mobarka npon 
the baklito of brood. 8 be foltowa a recipe which calls 
for tbo mtxtttff of floor, water, milk, yeast, sbortonina 
■bo pnta dieoo tofotbor aa Instracted, and gets the oron 
at tbe deelgnated tomperatnre, and confldea her mlxtnre 
thereto; and no a reaatt of alt this sbe produces bread 
lint idm la not wdsfled and die atarte a aeriea of ex- 
perinunta to eee wbether the can not get a better resnlt 
»he doe* not diange the taHoedleats in any way flhe 
merely attere tba pcoportloiS*a little leas milk, a Uttle 
more ahottening, perfaape, la time she produces In thla 
way what abb regnrda aa a aatlafactory loaf of bread. 
Hae aha nudk aa IneentlQQ? 

We do not bdleve any court would ao hold. 
The method of attack upon her problem used by oor 
Inmeewifb, a* by our minim englnoer and oftmetanunp 
iBt, bar* any claim to true invenUon. flbe may haw 
Huoceeded In gettlm from the flour more of the nutri- 
tive Tabif f It may be she la the flm to do this, in the 
itn^rttone hit upon by her the chemical reactioni of 
rialm and baklm may be laaterially dlflhrent from 
what they fbmlUariy have been. Yet we can not con- 
cede thatehe la aa Inventor 
Tbe englBeer and rim metaUurglst who produce new 
and better reeolte by a change In proportUma have done 
nothing moto'lft thdr flelda than the housewife In bmns. 
With all doe respect to the couru to their dedsioos 
(mtllaed above, we can not aee that anyone who dmply 
variea the prtqimrriotta of known tagredkcita In carrytm 
out an old flmtbod or la tbe prbductloii of aa old alloy 
can poealbly be qaatodved aa havlag made an invention 
—DO matter bow atarUtng tbe conseoupacea of tbe alter- 
adoo In imnola wfcldi he has made* We well know, 
for Instance, *that la the Mlnerale fleparatloD case the 
new properriQBa cmplayed by the patent which was up- 
held atu meh aaio toad to a proem of **flothtl«i” alto- 
gether ^OKkrent In theory from that Involved tn pre- 
vlou* smimtlon by oU. But the mere chance unfoldim 
an unau^meted dinptcr of natural law by an e:q>er- 
iment whioh any at alt vereed in rite art might 
fatriy liave bean expected to try Is not, In our mind, 
Inveotloib Dtaeomy It la, yea < the antldpafed dla- 
odvery ad the hmntorr never. 

We thlftfc nlaa thai we ere juarifled In applying thla 
rMtohiaii te medumteat conatrnctioiL Can It ever be 
said that rtenginf the dae and proportlou of parts in 
a tbmigb Ow madritt^ 

Imprdd4|ba*al9g mvotvea taventionf would one who 
talmadMM^kperaanlkrinloraM inrseenoui^ 

ee timhtdW baua^aaa ^ona*drawn vehicle bean 
bMMWt ^ %akiSa np dlflkrweea m'what alt tbeae 
paftte]||fitik.da«h IfaD^pateataareeuatatoedlt wlU 
leadn# flam tl^ iMkir wMdi nm aep^ 

iflrtw lifaMkat bm that ef ordtaary 

atatfifl&iflrdldlli; ^ la i n aWrl a lt r cbeapanteg lb# 


Airplane Endurance 

D tS> It aver occur to yon that enduranca, or the 
aUQty to retuain conttBuoaaty In the air, is 
by all odds the most Important QuaUfleation in 
tbe average alrplene? We are, of comae, well aware 
that there are special tyj)e8, awdi aa racing machines, 
In which kmg endurance Is a aeoemdary caodderatlfai , 
but for tbe average commercial machine a wide radius 
of actloa-^riM ability to leave the ground and stay In 
the olr hour after hour. Independently of landing 
grounda.' fuel aupply, and repair meiH^ tbe prime 
cvaslderatloo 

A machine like tbe all-metal monoplane^ which re- 
cently brought the world's endurance record to this 
Gpontry. is to be credited with aometldiiff ^ 

brilliant flight In tbe field i»f competitive sport Looked 
at in Its broadest aspect the fact that this little mm 
chlne^ vHth two men, went up In a nowstorm, remained 
aloft tbrottifliout a night marked by aevere cold and a 
gale ot wind, and came to earth after between tweniy- 
alz and twenty-seven hours of continuous flying, proves 
that It Is poMdble to build an airplane today which 
compares in rellahlUty with tbe loni^UbUahed roeena 
of transportuthm When the art has been developed to 
tbe point where any standard make of airplane can 
be depended upon to show tho same reliability oa this 
monoplsne, commercial air travel will Increase by leaps 
and bounds. We are Inclined to think that tbe uncer- 
tainty of flying, with Its forced descents Involving 
too often fatal accldenta, has been tlie luost serious 
hindrance to the rapid development of airship travel 
Ifannfactnrers of airplanes should encourage flights 
of long duration such as thla No stmoger testimony 
to the excellence of a mMchlne and its motor con be 
afforded than a flight of twcnty-fbnr hours or more 
duratiem. attested by recognised oAdaliu 
Hie rapid Hm of the nutontobUe In public cuDfldence 
and estimation was largely due to the loDg-dlstance 
races In tbe early )*enra of tbe davelopiiieiit of (he an 
A machine that could pass throui^ tbe gruelling test 
of a fiOO-nille race, at speeds of from se\’enty to one 
hundred miles per hour, left uptm the public mind the 
conviction that the automobile bad imssed from the 
experimental to tbe thoroujriily practical stage This 
assurance was strengthenet^y the various transconU 
nentnl and other long-distance trips which were 
achieved at about the same period. 

The story of the development of tho airplane in re- 
spect of Its ability to stay In tho air cnntlnnously. Is 
cooUlned within a period of fifteen years. The olflclat 
records of duration start In 390$ when Bantoa Duniont 
remained In the olr Ptr 21 seconda, at Bagatelle, France, 
In a 09<h p. Rantos Puiiumt madilna. Xn 1007 Henry 
Fannan lifted the reoorri to 52 aoconds. In a 40-b.p 
lolsln machine. Then In 1008 Wilbur Wright^ In a 
24-hp Wright machine made a flight of 1 hour, 31 
minutes and 58 seconds, and later la the year raised 
tbe reeoid h> 2 hours, 30 minutes and 28 seconds. In 
3000 Fannan, In a no-h p machine of his own make, 
remained aloft for 4 boars, 17 minutes and 58 seconds, 
a record which he near!} doubled In tlie following year 
with a durattem flight of 8 hours, 12 minutes and 23 
seconds. Tn 1911. with nm* of bis 70-h p« m a ch ines, he 
set tbe record at 18 hours, 17 minutes and 6T aecuada. 
Little was done In the way of duraUon flights until 
1914, when the 100-h p. Mercedsa engine proved ite re- 
Hablttty by maintaining a Roland machine, piloted by 
Longer, in tbe air for 14 hours and 7 minutes, and In 
tbe Minie year Boehm, in a 100-b.p, Albatrosa. brought 
tbe record beyond the full-day Umtt with a flight of 
24 bonrs and 12 minutes. 

During the war nothing was doge In rite way of 
doratlcia fligbca, but in lOQO a Fanmoh OoUath machine, 
driven \)f two Sahaeon motor enghios, achieved 

a domtlcai fllflbt of 24 hours, 10 mtnutaa and T aeconm. 
Hila baa new been exceeded by tba record of our own 
Bdvntd Brinsofl, who has improved upen the Burapean 
leeord Of 1980 by 4M handiaine maigbi Iff 2 bouiv a^ 


28 seconds. Tn a comperlstA of the machines, it should 
be noted that whereas the Farmnn Oollgth machine was 
OQUlpped with engines of 520 combined horsepower, a 
single 13(Wh p N M W motor tuffleed for the trim little 
Larsen monoplane 

Are Railroad Car$ Too Heavy? 

F or many years past we have been watritlng 
with no little Interest the steady tucrease In tbe 
alse and weight of rolling stock This increase 
has taken place In agreement with the wcll-pmved fact 
that, broadly speaking, the larger the Individual unit 
for tbe transportation of freight and passengers, the 
more cheaply can they be carried. This Ik true both of 
the steamship and of the railroad car , but It Is recog 
nixed antoog steamship men that, because of problems 
of operation which are peculiar to a steamship of 
enormous slse such oa the **Leviathan,'' tliere Is a limit 
to which Increase of dtmcnalona can profitably he <nir 
rled. So true la this that It Is generally agreed that 
not for many jears to come. If ever, wlU another 
"Leviathan" be built 

Now, we are Inclined to think that the time has 
arrived wlien tbe railroad niim should ask lilniself 
whether be has not reached, or Indeed exceeded, the 
limit of slae and weight In freight and imimenger cars, 
with coal cam of 120 tons capacity, and PiiJJnian cars 
that arc about 00 feet in length and uppmxlinately as 
many tons In weiglit 

We are well aware that great else of the Individual 
unit has alwnjs lieen a marked Lharacteiistic of oor 
American railroads, and ihiit this Is due both to the 
getigmphy of the country, viih Its vast distances to be 
covered, and to the demimd of the American peorde for 
increased comfort, parilcuhirly in transcontinental 
journeys. We are not now, however, contesting the 
reasoniiblenesK of tbe demand for greiit sise and Vilgbt 
In our rolling stock, but we do wish to put the question 
up to tlte pructlcal railroad man whether In meeting 
tliese coadltioUH we have not In, let us sa>, our OO-foot 
PuIJraim cur gone a little to(» far 
The Pullnuin ear la a OO-foot bridge stmrture carried 
upcm end piers or supports reiiresented by the two 
trucks \nw the weight of a bridge luuy be said to 
Increase roughly, us the square of its length, and It 
can readily be seen that, ns between a train made up 
of flt)-fo<it cars and one made up of 90-fnot cars, there 
would be a very large saving of dead-weight tn favor 
<»f the short-car train In answer to the sUtnnent that 
the V eight of a Pullman car makes for greater ease of 
riding, It Is Huflldent to soy that, although this was 
true In the daj s of Itidit rails and Indifferent roadbeds, 
It liuH but little weight In fhese du)s of 100-pound steel 
rail, and track with eighteen Inches of sthne ballast 
As to the other fallacy that the great weight of tbe 
Pullman of toiluy is conducive to safety it may fairly 
be oiiswenMl that, cnnsldered by tbemselves, superflu 
ous kvfght and inomeotum are positive ehunents of 
danger In coUlslnQ It would bn txawlbtc to build your 
lighter OO-foot cur with as much relative strength to 
resist tbe effects of collision, as In shown by the ptm 
clerous 00-foot car As a matter of fact a given num 
bar of passengers carried In a OO-foot car train of 
Pullroana would be subject to less danger In the evemt 
of dmilment or colJiHloiiK tbnn Uie same number if 
carried In 00-foot cars, the Inertia of the train ..being 
conalderably lighter and the destructive effecta less. 
Of coarse, we are supposing that In both cases the 
cars are built of steel, and upon approved methods of 
ocAstructloti Additional saving would be effected by 
flobatltatloii of four-whoeled for sir-wheeled trucks. 

Then there is tlie question of upkeep of tricks and 
bridges. The lighter concentration of weight on the four- 
wheeled trucks would be less severe on the trick the 
Impact at rail joints would be lefis, and tbe bridge 
engineer would find that he eould lighten out the floor 
ayatem of bla bridge* to no Uttle extent We offer the 
above soggeatloiui wUk an InvitotloQ to their dlacoaoloD. 
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Radio for Everybody 


What the Radio Telephone Service Means and How It Gan Be AppiBed 
in the Home and Bminew 

By Austin C. L$$carhoura 


Introducing Mr Tircy Orulnger. tlra faimmn piuntiit 
and (Hiiii|iu 0 cr, iilio will raiertuln at thlt evcnlns with 
teveml f»f hU fttvorltu ]ilan<»forte telmlufit. After 
tbiir I fiMMt uMk you to irtand by «t tf U to thttt th« 
ArllDKlou atutlon cun^ *' 

A conivrt? No A vaudeville performance? Hardly 
A niUHltule In tbe home of a soclet} leader? Not ibts 
time 

It In merely a tdt of radlo-pbfmc aervloe taken at 
random Another time It might be Mine t^la Llp- 
knwnka, court alnger to the late Otar of Uuiwla. or MIm 
V alentina Oreapl, vlollnltt, or Htiw Bophle Tucker 
faiuonn delineator of darky and character aongii. Again 
It lulglit ba Governor Bdward I Kdwarda of New Jer* 
aey, with hfa Cbrlatmaa mewtage, or John 
Kteele, Htnr of **MonHleur Iteaucalrv," or 
Henrbel Jones, IHret^or of Foods and 
Markets, New York Htate Htlll uguln, 
at a different hour of tltc mme day, It 
way bo the news of tlie dH>, carefully se- 
lected and 1 leurly lienilded, word by 
word, marine news, weather reports, chil- 
dren's bedtime Mtories, or other Ileum of 
tnterest in the home or iHudncMi 

The Badto Voice and Its Andience 

What Is the radio-phone sendee? Where 
Is It olitainable, and how? What does It 
oust? 

Typical questlima, theso at n time when 
radio is at the height of iMUMilarlty Only 
a short twelve iiHSitlis ago the bobby of 
radio was Indulged In by Imys and young 
men, with uccasltjfuilly a full grown man, 
who, |H*rhups, were more fascinated by 
the technk allties of the radio art than 
by the nctoul feat of communlaitlon 
through spa<*e It la true, tlie radio atim 
tears then as now were carr>!ng on radio 
conversations among themselves by means 
of the did-daHh tongue of the telegraph 
code, but It was evident that tJiey spent 
a goodl) part of their time arranging and 
rearranging their radio transmitters and 
receivers In their Insatiable ambition to 
cover greater distance 

Then came the radio-plume acrvlce, not 
as an mwiHlonal thing to startle the radio amateurs 
already engaged In sending and listening to the dot 
dash-dot messHges, but as a regular established i>rac- 
Uoe A suhseqatmt de^eloimamt brought about a defl 
Bite program, ho that the person with a radio receiving 
set nuu con obtain a printed program which gives the 
fbatnres for each evening of tlie forthcoming week 

And here Is what we And In various dtiea through- 
out tbe country there are radh^-phone broadcasting 
stations which send out the newH of the day, special 
talks, seniums. by clergymen, marine news, weather 
reports, chtldrcn'H stories, and most Important of 
all as fur hr the average home Is concerned, an 
elaborate musical program With tlm proper type 
of receiving set It la 
now possible for an> - 
one to receive the radli>- 
phone service from the 


nearest station, and. If there are a nomber of statloos 
within receiving range, It la oftin possible to receive 
several radlo-plme sBrvlcei» one hy one, with abaoittfe 
selectivity, although they arb operaUng atmultaneotudy 
That Is to my, with tbe aiifiaiiitiis properly tUDOd, one 
atatimi may be heard, th^ hy attghtly altering the 
tuning, another Bt«tl<a will he beard, and so on* Bo 
sharply tuned are the radto-phone hroadoastinf atatlont 
that aelecHvity at the recMvW Mid la quite practical, 
and whenever It la so desired one can seket ona'i 
favorite radlo-idione servfea with the same fhdUty 
with which one aelects a gim phonograph record la 
Iirefermce to others. 

All of wfalcli brings us down to the elementa of radio 
cummtmbwtlun. In onler that we may have a better 



UFFICIENT e^timee Ihai ewn^odv b mkretied m radm feia- 


^ pAoqp a^ouM ht afforded oar mal hag alone, BtMck of rocoiU 
hae been heaojt vulh tnqMoe on the wb/ed. Not miA ang 


detffe to dttcourage theect but sanptg h order that the fundamonUtb of 
ike iuhjeci might he preoented more fuUp end with Im loW than ii 
poeuble in inaondual tetters^ roe h/ioo prepared the 
aceompanping aritele, vhtch endeaoott to meet Ae 
ampler of the doubu and queiiiom Aat oxiit m the 
mbid of one being introduced to wiralisi or radio for 
the first Ume It will be foUoroed bp otfmr arhclei, of 
none Ae leu general appeal me hope in ipUe of Oie 
fact that they miU go conuderahfy furtM kio the 
subfeci Arnold Ae Amgt mhich me heme already 
planned thus to ducuu are radio telephone trammn- 
jion on a small scale, contmuoup^maeo telegraphy, 
which It enabtmg radto amateurs to caver great dw 
tances with a remarkably small output of energy, the 
amateur transailatitic tramnuUmg tests mdh contumous- 
move transmitters, a survey of recemng apparatus for 
all varieties of reception purposet, and so on. In ^ 
meantime We msite inoiiinei on any phase of radio, 
or luggettiom oa to topics m the radio field which we 
might adkontogeouitp cover m our pages — Tw 
Editor. 


K* one koa better bm iar the radio phene oortlea 
than the fanner horetetee laaUted mm tbe reel 
ai tbe werK 

w 

statlona la that of tbe Weatingbouae Ktectric and 
Mannfactnrlng Oompasiy at Newark, N J^. deatgeatert 
an WJBb All radio stattona, by the way, have* oactnhk 
call letters to IdcntUjr th«n, jnat aa antomoMlee bavw 
ilcvnae plateai It would not be practical for every radio 

station to give its fall name, ownership, 

power, toeatton and other facts tveiy time 
It sent a message. Hence a call letter, 
assigned by the aoveennwnt, serves to 
Identify tbe station, wtalla special call 
books tell at a gbuice what each eidl letter 
jvpresanta. 

To return to WJS, located at Newark, 
S J Tbe radio-phone aervlce broadcasted 
by that sutton may he 
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Singer and accempanist at a broadcasting statleih 
wltb tbe mlmplioiM sbowa at tbe right 


imdcrstandlng of whnt Is rfQuired In radio- 
phone broHdcasllng and reception 

Kadln cnmrannlcntlnn cumprisee three defl 
nite operations First, vie must have a suit- 
able aource of radto energy, known us the 
tninsiulttw* which is capable of imparting 
this energy to simce, or ether, os It Is called 
by the physicist. Secondly, the radio energy, 
converted into vlbratlmie of tbe ether, U 
propagated through space In ewrlncreaslng 
circles over the earth's lurfkce, losing its 
power as It extends farther and farther 
away from the source, Just as the ripplee set 
up Iw a stone cast Into a body of stlU water 
spread out In ever-lDcreaftog dreles wblch 
become leoa and less pronounced as they go 
away from the center Thirdly, an instru- 
ment capable of detecting tbe dlstarbances 
In Rimce or ether is set up at any desired 
point In order to Intercept whatever meseage or sounds 
thi^rHdlo waves may omivey This instrument la known 
Qs Uie recelvlBg set 

Now, It must seem quite evident that the mote 
imwerfiil the transmitter e a h plo y e d , the more fki^ 
reaching most be the radio WkjM Cooveraely. the 
iiMire smslUve the recrivIng-aKrthe greater its aMUty 
t»» rcreive weak radio wnve^ la fact, with a given 
receiving seUbe radio waves from a transmitter three 
hiwdred loTlra away may be too weak to be detected, 
ublic the same woves con bd readily detected and 
heerd vvKb an elnborate recbtvfiMr set Which Indndea 
rattable sound-amplifying apparatoa. 

A Qnestton el D l e ^ ggi ce and Price 

' Bo the recepttott of radlo-pbon* aervlce eewdvea Itnrif 
down to a matter of dlstoboe Ifom tbe tronsmltthur 
station, and the reeeiylng ari; emnlDyed. Let ns take a 
be menost broadrastlag 
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divided Into Imoglttary 
sooes, Vint there Is tbe 
25-mlle soDe, whlrii token 
In oU of Greater New 
York, a good part of 
Westcheeter County to 
tbe north, a little of 
Long Island beyond the 
dty limits, end a eimiild- 
erable stretch of New Jer- 
sey anbaifM, If you are 
eithln the BO-mlle aone, 
you are Indeed fortunate, 
tiecaqse the simpleet Mnd 
of reoolvlng eat will en- 
able you to receive the 
radlo-iibone aerWea. Thus 
u 925 receiving set will 
give the utmoet satlsfac- 
tlmx, In cunflection with 
a pair of head 'idionee 
which are Included with 
the set If more than one 
person must Ueten tn at 
one time— and it Is no 
uncooitnon occurrence for 
several membere of tbe 
family to lay claim to tbe * 
*pbnnm when there Is a 
real treat In tba air— on 
addttioail aet of 'pbonee 
may be added. Single 
’phones, whldi may be 
held np to the ear, win 
also oerve quite nicety 
where a number of per- 
sona are to Ueten in at 


Typical program ef a rndle-pboM 
brondeostliig atatleKi mafled ent 
weekly to latereatod portlafl 


typical Instance One of tie 


But let ns eonatder toe 
case of a peraon ontslde 
the kBmile range; Con- 
sider the penrtn la *JCrm- 
ton. which Is some QO miles distant from WJB at 
Newark, In order to receive tbe WJ« redlophnnf 
service, this perm wlU have to employ a more riab> 
orate eat TweUuple 929 one Is no longer eflGtodve at 
this range. Of courae; radio te bp ho memia uniform, 
and toerq ore freak condltloDa when a 9te set may 
rerrive over a much greater dlsCaafe than noringUy 
But It would be poor policy to count «a frMt ccoS- 
ttono. hence we must consider the pmblera hi obeoftito 
terme. Tberatort; w« must empl^ a leoelirtoa 
wltb more riobototo tnglpg equlpoiwitt muktog hse 
of a vaennurtuho detector to plm of the evystat de- 
tector of ^ fhebper spen. Atohw Pet may cost uRvardl 
of 9«h IndMd. m quote Mr* loiflg Pbcrbt, i welf- 
tmown antlKHity» radio t^eptmny may be racrived of 
a cewt of fl tor each mile of dfstoM* qpeitocd. 

Ootog Mttalde Ike flOmtie gnaw tot ag donolder op 
todlTiduai to WtoMjgan qr AAngy or Atiigntto Qtty 
Any one of tbenp potota to go tor fim g 
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TruflnlttiBff wmI nuMng •qolpment of tlw WJZ broadeuitlnf lUtlon ot Nework, N. J. Tho operator 
at the left le oiuio«nclog the news of the dapt while the operator at the right U recelring weather reporta 


noiMur Mi 

la Mkntni wi»leii bat tair 
tnao* ipMlbly aad 
a tacamo tnho detoetoCr hot 
alao opt pprio ag anqpHfjitt# 
eq^IWMnt to hnitd up the 
atmoiiM radio wavea to 
•ttltoM aodlMUtr* Sorik a 
•et ttuat ooat 1ft thp aalidh 
borhoed eC fUK) cbnplace* 

IPr It hivohap a ftorattor of 
raenum tubeft aton|ge bat* 
tarr. tdftmg paoati am p H t r 

lug pppal, Wd *pliatta«ii 
bigb*tottaga dry tMittety. and 
eo oil. 

What la g Ihyatal DaUelor 
aad a Ya^nua Tabot 
▲ radio reoelriag aet la 
•Iniida^ Qtioe you hara over- 
come that awe inigilrod hr 
the array of toioba and diala 
and name-ptafea with for- 
midable tenuft The recriv* 
tog aet moat poaaeoa aomo 
aultable tuning devtoe. Alt 
radio wavea aent oat tqr a 
tranamltter have certain val- 
uea, jnat aa raya of light 
have dltforant colon and 
shadM. If you wore a pair 
of apedal gtoaoM which only 
per^tted a given ahade of 
pink light to poaa tbrough 
to rbe eyea, you might aay you were for that 

rtiade of pink light Blue ligbt yellow light green 
light purple light, and all other c^ra and ahudea save 
pink would not be man by you. providing It wen 
poralblo to make auch accurate color flltera. 

Now in radio the aatne attuatlon holda true, and 
with greet preeUdon. The radio wavea are of different 
valnea* and theae valuea are expreaned In terma of 
metera of wave length. WJ8i, for Inatance. trnnamlta 
on MO metera. ftiicii you mantpulate the tuning knoba 
of n reoeivlug aet ao aa to liave the SOO-nieter adjuat- 
mcnt you can hear the WJ2 atatlom Tune down to 
200 metera, and you hear noiiie nearby radio amateur 
Tune up to eevaral thounand niotera, and you bear the 
high power tranratlantlc atatlans. Hence It la the tun* 
ing of the tranamttter and the tuning of the receiver 
which nuikee aelectlvlty powdblo In radio coiiuiiunlca- 
Item It ta for thla reaeon, too, that a number of 
tnuunuSttera can bo working at one time without mcaa- 
Ing up each other*! dlaimtchea or concert , for the re- 
ceiving opmtora can each tune their aiiparatua to the 
dealred tranamltter, while elltninatlng the undealrable 
wmvfft BCbit receiving aeta 
receive radio telegraph and 
radlo-pbona wavea alike 
la the nceivtng aat-^ml 
we are only Intereated la re- 
ceptioii thla time— tuning le 
aceompUabed by varylag the 
Inductance and the capacity 
nwie terma are familiar to 
the perao ft with an ahauan* 
tary knowla^of electricity 
The inductanoe variation le 
generally obtained in ateiw 
tqr takb^ tapa at every ao 
many tnraa ^ a ringla layer 
of wire teound on a large 
tube,^ Mid tape bring con- 
nect^ te the polnta of a 
twitch or to wuUng poete, 
or again to aixalM bayonri 
aock^ whloll ragage with 
euttaUe pfoga. The finer ad- 
foetmen^ may be acoom* 
idUbed by 4 rildtog onntaet 
operatipg on a im^rip-layer 
roll, the wire tietag bared ao 
aa to jgtvn paltebie rieetrieal 
ccntaelL Tblh form U eaUnd 
a tmuag^xuril. Ajftl& the 
finer aWbdliMnt be ob* 
tallied by vrtieii> bmM 
(be tarieineter princlpie. In 
whiidi a teovabie eolt rotateo 
e jfbBWd firil, Jo tbet 
the irtBdbM* , 4*0 eifber ay^ 
raagi^. for eurrtpt to 
fitm in the agnie dlfocthm 
hi bdtbi 0 f t&enir oe In oppo- 
rifo «e any 


mediate condlthm WJwn the wlniUnga are la Uio aunie 
direction the tnduetunco la greateat , when arranged ta 
the oppualte dlrectiaiui, or ‘bucking,” tho Inductance la 
loweat 

Inductance ta alao varieil In Mg ai^ or Juiupm by 
lueana of nmiiaict culla Formerly, long or tull tuhe^ 
wound In a aingle la>or with hundreds and evtm thou- 
sands of turns of wire, served the same purpose The 
contrast lietu'cen a hMidIng coll, as it la called, a yard 
high, und the present-day compact Inductance colls, 
must be as etartling to the layman as the tcchnlciil 
characterlstica lia>e betm to the radio profession 

Capacity In another factor In detenulnlng wave 
length. Adjustable condnisers are ciinptcwed for Hits 
purpose The moat common type of coodenaer consists 
of a group of Axed aluminum or brass plates, und a 
group of movable plates which |jaas In and out of the 
stationary platea when ilte liundle la turned. Of course, 
the two groups of plates do not touch each other, the 
surrounding air serving aa the dielectric or non- 
conductor 

Aside from tuning, It la uecesaary to convert the 


Intercepted radio wavea Into 
audible aignala. Thla it 
uccorapliriiQd by what Ir 
tmown as the detector, and 
ilie telepbone reoelver The 
detector may be of the crys- 
tal type or the vacuum tube 
type !n»e former la the 
simplest and least expensive, 
consisting of a suitable 
mctbunisDi ptr bringing u 
metal point or wire to bear 
ou a mineral crystal, or two 
crystals In cuutact with each 
other The vacuum tube U 
a nifHlItlfHl ftinn of electric 
lump In which other ele- 
ments have been Introduced 
aside from the usual file 
nicnt Vacuum tubes oper- 
ate cm one or niore cells of 
dr> buttery, dctsmdlng m 
their voltage rating, and 
preferably cm a storage bat- 
tery A 22<A volt battery la 
also necessary, tills unit be- 
ing known as the ”&** bat 
tery 

The detector serves to 
transform the 1nterrei>ted 
radio signals or waves, which 
have been tuned In. Into 
ttudltde rignals or sounds In 
the telepbone recetvers. In 
cuHc of the crystal detector, 
one of the members, which nuiy he a wire, a metal 
(sdni, or u pointed crystal. Is adjusted until a sensitive 
S|M>t Is found on tlie large cr>stal The detector has 
to be readjusted each time It loses Its smaltlveneHS. 
The viicuuuk tube, on the cdlier bond. Is more constant 
nnd positive In oiMuniiloQ, and Is adjusted by means 
of a rheostat which controls the flow of filament cur 

rent Furthcrnu>re, there Is scarcely a comparison 

between the relative sensitiveness of the two types of 

detector the vacuum tube Is manj tluiea more sensitive 
than the usual cr>stat 

Aerial* Ground* and the tioop 

Nothing has lieen said, so far, regarding the means of 
Importing tlie radio energy t(» siwee or ether, and the 
means of intercepting the radio waves at the receiving 
end These functUois are nmllxed tqr means of elevated 
and Insulated wires, which form the ooiial or antenna 
as well as n ground connection The ground cuouectlon 
may he made to any wafer suiiply ur gas pipe 
For tnuiMniltUng a large aerial Is required u large 
station, such as the Uadbi Central at Uocky Point, 
Ijitag Island, transmits 
ucnois tho Atlantic with on 
aerial comprising 10 wires 
1 ^ miles long and 410 feet 
high That, of course, U ex- 
ceikiliuial, and ineons nothing 
to us e«rei»t by way of gen- 
eral Information Receiving, 
on the other hand, requires 
only a small aerlaL A sin- 
gle wire, Insulated with or- 
dinary porcelain knobs or 
cleats such aa are used In 
exposed wiring, stretched 
100 feet kmg between a 
house and a clothes pole or 
a tree, slamld be ample 
Two wires may give better 
results, nnd longer wires 
should certainly stand for 
better results slnco Ukore 
energy Is Intercepted the 
greater tho aerial 
Tho question of a receive 
tug neriul la much the same 
as that of distance. Given 
a better grade of receiving 
appiiratuH, naturally a 
smaller aerial Is raqtdred 
for a desired result Thus 
It cotnes about that a radio 
amateur acquaintance, lo- 
cated In Boston, recetvea the 
rndlo-phone service from tho 
Newark statlm und the Klnst 
nttshurgh station, using 
nothing more than a 40-font 
length of magnet wire roo- 
cealcd about the living room 
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tnoldlna Bat It la tiin nnalUy of hla recalv ii if a|b 
imraluht not to forgpt bU twcHitage ampUltor, that 
luakea this feat potwlblo Were this aama ainateitr 
unxiuua to receive fnaii atatlons many tlroaa tartber 
away, he could do ao by erectlna a falralied aerial. 
If the aerial Is spiulU a better receiving set is required, 
and anipllbera are necessary 
One of the wonders of present-day radio Is tha so> 
called loop Instead of employing an aerial and a 
ground ononecthm, u idniple frame with a half doaen 
luma of Insulated wire may be eniplojed This fraiM 
can be used Indoors, and It slmpUfles the problem of 
radio reception In many Instances. However since the 
loop does not liegln to Intercept as much energy as the 
usual aerial, it Is necessary to fall hatk on ampllflcatlon 
so as to bring up the signal or sound strength. 
Amplifying apparatus makes use of vacuum tulies 
which differ but slightly from detectiu* tubes. The 
dlirereace is merely a matter of the degree of vacuum 
in the hulb and detector and amplifier tubes can he 
used Interchangeably if necessary In conjunction with 
the vacuum tubes various pieces of apparatus are used, 
such as cloaed-core transformers, sockets, small con- 
densers. and no on It Is well to mcDtlou here, however, 
that the beginner In radio will do well to purchase 
complete units rather than parts, lladlo equipment 
comas In units, such as a variometer unit, a condenser 
unit, n detector unit, a one-step or two-step amplifier, 
and SQ on, imd also In complete sets. It Is largely a 
matter of (.holce whether to purchnae units which en- 
ahia the <»perator to add to Ills set and rearrange the 
componeuiH to suit varying conditions, or a slagte oet 
which requires no extensive wiring 
The bnmdcastlng stations are to the radio receiving 


set what records ore to tbk pltoAogrgpli* One is toot 
complete without the otheA llierefoirk the first cen* 
stderailon Is to survey the ^fosdeastlhg sttuatlon before 
going ahead with receiving ^aas. 

Where the Manic and Itbws CsM Freai 

The mdlo-phone service Is a new devetopmmt, and 
as such It U stilt In tta tnfa&ey despite the great wave 
of popularity which it has create tar radio. It Is not 
00 long ago that the WsStlnghouse organisation began 
operating tha Kast Pltttoairgfa broadcaattaig station, 
following the plans of their 11 O ByptnskU to whom 
belongs the eotiinieretat mdlt tar introducing the 
present radio-phone service But It was not until the 
Westlngtiouse organisation opened up the Newark sta- 
tion that the service becaine highly popular, the 
Newark station, incldentaUy, can hrMdcast to one-tettUi 
the population of the United States, becanae of its loca- 
tion In the most densely populated area, thdsy radio 
broadcasting stations are planned tar early inauguni- 
tlon In the leading citlee of the country, so that any 
list of stattons Is niraoat certain to be incomplets tay 
the time It Is off the press. 

The leading radlo-r^ime broaoeasUng stations, oper- 
ating on a regular program, are aa follows: 

KDICA BoMi PittBburuh Westlnihonsa, 890 meters 
wsve lengtli. Bends out rauilc at 9 P M to 10 P lC.t 
except Sundays. News, 0.80 P ML except Sundays 
Market reports, 8 05 P M. except Saturday and Sun- 
day. Organ recitals, Saturday 8 10 P M and Sunday, 
4PM Sermons, Suitday 7 40 to 0 P. M. Raaga 
1000 mllea 

WBZ BpHnoiMd, Ma$i Wasttagtiottae , 870 meters 
wave leni^ Oimoert, Monday, Wednesday, Friday, 8 


to 9 P. AC. Bsrmonk, Sunday, 8 to 9^ F. M. lUaga, 
0OO miles. 

WJZ Netoorh, F. J Weotlngboasot 800 tnetari. 
Ooncert, 8:30-9 15 P. M. dslly Alternates Itapcognun 
with WHY Range, 1000 mileib 
IXR Med/ord BRIride, Msef. (near Boston) ; Anb- 
rad; 800 meters wave hingth. Musle, Wedfiseday et»- 
nin^ Sermons, Sunday s?«nin«h Pottee lepoMa, 
dally at 7 40 P. M 

ICYW Ckivaffo. lit. WsoUiitfioiiae : 80fi matora. 
Music and other maturea dally, 8^ 11 P. M. 700 htfkw» 
0X0 Son PraacIseOr OU (CalltorttU Theater) At- 
lantle-PacUlc, 12S0 meters, Ooncert snH newfi dslly 
except Sundays for 80 minutes, starting at 4 pb uih 
7 lOP, M.aiidOP, M Baaga lOOOmllsa, 

0X0 Sam Pnmoiioo, Ctal.* Msytierg; 880 mstera. 
Presa, weather, grain and i^oduce reports daily aacept 
Sundays, 4 80 to 5 80 P M, and 7:40 to 8 P M. Con- 
cert, Monday, Tbureday, Saturday, $ to 9 P. ML Sun- 
days, 10 to 11 A, M. 

WDT Roselle Park. N J. (near Newarit)* Radio 
Oorporatiaii, 800 meters, Mostc, opera, lectayss and 
radio parties, alternatlnc Its aervloe wltlk W/B, 
ftXAK Los Aafetos, CaL * Meyherg; 300 meters ware 
length. Concert, dally axcept Susdsys, 4 to 5 P K. 
Monday, Thursday and SatMday, 8 to 9 P M. Battg^ 
000 milea 

The foregoing la hut a partial list There Is a station 
at Vom AiUm, CaL, operated by OolWHsn B. Kennedy, 
whlrii sends out intmstlng radloidiona talks on 800 
meton wave lengtli. A stattott Is belag Installed Jn 
Detroit and whils It will be of low power, it wUl ouppiy 
a radio-phune service to that progreoalva region. An- 
fOoattaaed ea page fifO) 
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MoUlm Alter Vehl6> 

fmt 4at tlMLtt^ ttt&M, wim to- 
ll^ mk ivMteA m tritimt laen a o to 

imiKiMrlMUit ™ mmmtin } Oicta Jmre bw mtabMihed^ 
tiim tivo Of eshanatita M^eMmantal 

tntplf^ a total ootiajr of more 
dlOg^ la tuo 4poct^aUB« work tbo tr CL 
Bt«^ or IIMea anla aomkev of ernkMot ezpoH* 
«plMorMkf]t wtth tlMi toekeliMa immedlatBlj tn diarte 
owMrtreotton oftbe onbuqtiMmo klgtawar. 

CMvMNUMr vobtcnUir tmuMla have linked the two 
riUmC of Dm noum Elter to Knglaxxd for wmie yearn, 
kilt tiMM troAc nrtoilofl ore ctnwidmbly nhorter bih- 
twnmi tnaDhtteg 0|itafn#i tbut tlie tuben 
tkot on to tan drivm bwwoth the Dadeoa 
eo on to foeUltate cnmmmriontlon between 
ilkw Toric Otty and ae^ithbortiig New Jer- 
e«y. Farther, nlnoe the BniUeh tnimoln 
wem htittt^ the one of eeU-pnipeiM vebl* 
elen ban tncmned to a treat extent, and 
ceavcyoMee of IbU eort will predominate 
tn the large volume of trafhc which the 
Kttr Tork-'New Jemey tnben ore expected 
to take core of. Therefore, the outatond- 
tug giHMitloa ban been one of iBenrfaig a 
nofflclent Ittipply of freob air at all tlroee 
to nentnllM tbe gaaeona exhauata of 
Bomerenn Internal oombnatloa cnglnea. 

The Whole aubject of venUlatlon dlvldae 
ttneif broadly into three dlvMuOi flrat, 
the vital one having to do with the phyo- 
Ical well-being of peraona nalag the tunnel 
end of draft anlmala fhun threading their 
way from^ehore to ahore; Moond, the 
phynl^t meana employed to effect n 
yunper dlatrlbutfim of fr«di nlr on one 
band and the withdrawal of the vitiated 
air on the otbor, and, finally, how ibla 
inovement of btbonnd and ootb«nmd air 
<conid be malntahied at tbe lowert oper- 
attng coet--eepe(tally on tiM biowera for 
thle pbirpoee are required to be imwerful 
enough t« tiMwra a complete change of 
the otr Within each tube every minute 
and a half 

LoglceUy, the Unit dlvlaion of tbe mat 
ter wa* interwoTin with tbe probable 
quantity of noxloda goaea which wonld 
have to be dUnted and removed from the 
tubas during moh boars or whenever, for 
any reaM, motor-driven vehicles, with 
tbalr engbMs nmntaig, might be brought 
to e stsndattU in the 'tunnel fur scane 
whttau Therefore, the primary Investlga- 
tlons had to do with the amount of gas 
gmroted by automoUlea and motor 
trorim at vorioos speeds and under dif- 
ferent epersHve eondlUont of the engfaies, 
as wan OB the deterinlnatloii of the meas- 
ure of the most hurtful of tbe exhaust 
gaags, cariMki tnonoxlde. This kne of 
inqhlry was pursiMd hy tbs 0. CL Bureau 
of tones vadar the anspiees of the oAb 
ctiUs of tbe Pltteburgh Sbcperimentat Bta^ 
ttan. The pbynlologloal aspect of tbo 
pralMa vriiyutasi bi hand st Tale cm- 
vetel^ khd supervised by Doctor Tendril 
Heedrireol^ lUstfiMl for tbe ttme jas 
i.ui| t^hyri^oh^ for the U «. Bureau <rf 


parity to dlepooe uf the lacrsosad volums of 
other words, there wonld he no ssvtng In meriumJcnl 
sqalpment 

B^h these two mutters settled, tbe next ph a s se of 
thS Subject to he analysed Were those relating to tbe 
power needful to frwdi nlr la and to withdraw 
tlw vitiated atmusiiliore us WsU as to the soethod beet 
suited to occompUfih rbcM ends. Again, the Tunnel 
Oominlaalon entered Into a oontroct with the V* fL 
Bureau of Mines, and the Iht^, In Its turn, made ar« , 
rsnsetncnts with the University of IHlnois to conduct a 
serlea of tests at the lattei^ engineering experiment 
station situated In Urhana 1m purpose of tbeee tests 
was threefold ond as follows^ first, to detennine the 



for reglstertag sir pressures under divers conditions of 
operathm At the tntuke of the duct was set a large 
eloctrloally-drlven fan caiwhle of supplybig more than 
100.000 cubic feet of air per minute , and later cm there 
was erected st the other terminal an elbow typifying 
the connection between a tunnel tube and a vontllattag 
shaft Alfing each side of the duct tlmre w«e mmosd 
at short intervaia imriH or oiNnlngM through which the 
air* from the blower could escape from the duet, and 
these were arranged ho that the ainf»unt and preHsure 
of the exhausting air could lie regulated nnd iBeaMu«& 
The plan for ventilating the tunnels when fi nisimd 
calts for a dual system In each tube. That is to say, 
tliere ulU be a ventilating plant on each side hi the 
Hudson, and each equlpiiient will deal 
with only half of the tunnel — divirion 
bulkbenda being placed in tlie exhantd and 
tbe fresh-alr ducts midway in the length 
of the tubes. Tlie model duct at Urhana 
was about uoe-Uilrd os lung os Uie full* 
sised duct will bo when spanning the dis- 
tance between tlie outermost wntllatlog 
shaft and tbe center of the river One of 
the prlniarv deedderuta uf tbe engineers 
was to make certain thot it would ha 
practlculdc hi Insure a ualfortu distribu- 
tion of air from ond to end of the sub' 
H(|ueuuK hlghuuy, and tbe object of the 
exiierliiientH at Urbona was to dlsrtose 
how this could be nccoiiiptiMfied and what 
wemid U* (lie ixiwer rc<|ulred to maintain 
the neccHHors ll<iw of air problem 
was both a lunhanUiil and an economic 
one for iililiiiutel) It would ha\e to do 
with tlie iinniiiil oiilluy Involved in driv- 
ing tli*rirlciiny nn aggregation of (PI 
blowern ranging from 20 to 800 horsu- 
]N)wer eat li 

As mn) be midlly grasped, the uUliuate 
iirrungcment of each fresb-alr duct will, 
in ririn(J|>i«\ be not unlike that of a rdpe 
<.loM»d at one end rei'ei\lng air at tlie 
other and lieing pierced at specified In- 
tervals b) nuiiiemuH outlets, kucb being 
the CUSP how roiitd tlie |Kirts renioto from 
the blower exJmust as much fresli air us 
those (.loser to the fan? Plainly, there 
must tie 110 (HK-kets of dead air in tbe 
actual tunnel, nor iniiKt there be an> up- 
(irftiiible dlfTerence in pressure at any 
point along tlie line of travel Tbe work 
nt Urhana reHolMfl liself into some very 
Interesting stiidlcw In isummatU* engineer^ 
Ing and liecuuse uf the scale on which 
the tesla were run the results were de- 
cJdediy unlike those predi( ted by the text* 
bookH and which are baaed upon experi- 
ments of a far less preteatlous charseter 
For the sake of those not fandllMr with 
tlie subject it riawld iM borne In mind 
that static, pressure represents resistance 
tn flow, while the velocity p r ess u re Is a 
direct IndlcviUon of tbe quantity ot olr 
handled. When the velocity pressure drapa 
tlie static pressure rises, and vice verso. 
Tbe coeffirient of friction varies wrtth 
^elodt>'--Lc, tbe higher the vekKiiy tha 
lower the coetltclent of fricrlan. Tha aim 
of tbe tnvaatlgaroTM at Urhana was to ub- 
ilce Dflilanc? 


» XHlr DMUinturT •fMtttw. tta* eet- 
IHapi* et tM TelilcMiir 

VmmI .( lUnSwtw l nw . h*4 iVpind ttet it 

'!» «iS. Kr kMHM Mas, to bo Myiiwd to a 
* «t tfKcteci caiMt ioenos)4* ia lOjOPO Mtt 
nw oai t o H o a at tte 

A jaMts.aovs mtiioat matm 

. et m fiMi air 

M* tii* tabtf «, uaiatala a jpatfa- 

tdlSSW ^ Waijhiwrr* atBfttai 

F#W,tlX%MMaSf«Mt thft can awtw 
latiial|t(a'i(c«, Cmb ^ 


f, ti waa aMMat ttat 
I Uf fa td ba w atnpl, ea* 


«( aa g o tt a na tal taBotl i|» f «m 1 aria* at BracctM Fa. wfc*r* 
HmrilBi ewriiUain of th* Baiiw taaad won faHUSlf 
n^rariacod, e* n t» th* taaforatw* 

eoMVeicDt of friction <>f the dear of air in oanoetr 
dneta aoeh a> ar, piiiuMd fhr fli* tmniei; apecad. to 
torif^ th* ftmrai* niMd In oamantiBa tha power 
qatrM Cor morihr air tia«n«b « dart from wtrieh air 
It to be total oa at rpecUM tottmto. and, tUrd. to 
aaentaim th* powcf Iomm in. (he Mad, of flnw. doeto. 
orairwara 

Tk> tbia tad thm wb, ballt M OMana a toahef and 
concMto htfttetnra MO f**ttaMb t *p wa w ttti>t in croa, 

■Mtlai n M»cM ttodto «f th* ato daft that win h* 
MMtrndaOMMith th* toadwa, of mOx of the twin 
tohto«<ar,tBhto. humnanttov thl* «s|wrliiMntal duet 
Wtoi l«*fia thrto mdiaa atotka* in mA of which 
total tatolM 4 toirtotr « cmm <nd tohn appanto* 


tain a nk« halance of thwtr forew m that, 
with H uiiDlmum of propulsive eflttrt on 
equal volume of fresh air should be avsll- 
able ever> where throughout the length of 
I be exiieriiiHSital duct 
Tbeorellcslty, the ouMots farthest from the blower 
should have to be larger than those nearby beesuMe of 
the reduced voluine of ulr renmlnlng for distHtmtbm ■ 
but. mrinuHly, tlw testH proved this to be qoite to tha 
cxmtrnry The back pretemre bnltt op at tha remotest 
BOCtkiD of the duct actually made It necessary to reduce 
the site of the outlets tlwre so that they wmild be 
smaller than those uf tbe middle section of tiie stroc* 
tore, thns showing that there would be plenty of air 
at tin extreme end of the duct Another revelaticsi of 
Importance was that regarding the coeffldent of fric^ 
tlon Tbo denxsirirattons disclosed thia factor to be 
only about half of that usually stated in manuahi on 
the aubject 
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M Jt be vftid bm that Uw miUetf aloiif 
M< b dde of tba duct ruituacated tbu pua- 
■affM by whlib th« eacapliiir fmh air 
i»uuUI In tb« vehicular tunnel raadi tbe 
trafllr apace and tbe qneatUm for the 
inventlaatc re iKoa to aettle upon aome type 
of Intencnlng expanalto chamber ‘ablLb 
wouM beat aerve to effect a wldeapread 
dlaperalm cf the air into tbe driveway 
It waa eaninttAl that the air have aaffl 
cleat Itiii ulMe t carry It to tbe center of 
the road and >et produce no amibta 
draft n feet away from tbe point of dta 
charge N> fewer than 20 modela were 
built and tried out befsotw a aattafhctory 
pattern f expanaloa chaihber wai deret 
oped 

The n n< lading worlc at Orbana waa dfr< 
voted n the dlatovery of an tfldcnt form 
of con Mnaflon elbow that would reduce 
to a mlnimuni tbe reeliitaiiee of air flow 
tng eltber in or out of the duct at a 
jumtiire atmnlattait a cunneetloa with a 
ventHaring ehaft Bccauae of tbe turns 
which the air stream would have to take 
In entering or leuring tbe duct it waa 
realised tliat comtUk ruble iMiwcr w nid be needed to 
overcome the reur link ac tl n « f the bends A number 
of bend tnodebi um experiiiiHiNd with in the labora 
lory before building the final o mhlnatlun 
elbow Here was a point where there 
would be a waste f energy unksa tite 
atatlc presimre could be cut down XIk 
desired result wav obtained by interposlni. 

In tbe elbow axially with the stream ftow 
a partJtkn «r vane wlikh had the effeit 
of forming tw> dmts inatcad of (tie in 
the brad As a consequence the velMlh 
of the air wav Inm ised and the st iti 
pressure dUnlnUbed propurttonately In 
short the vane In thi alrshaft elbow ks* 
sened bv iSS tier rent the force required I 
drive the air thrun^h the turns. IVi sun 
up the discl(Burev at the englueerlng ex 
p^mental atatkn at the tlntverslty if 
lUlnola In csublnatlaa with certain fen 
turea develotied there tndUsti that tin 
vratllitlng power plant oa originally it 
lined by the tirnnil engineers will he f i 
pie fc r th fullest senrUt that cun bi I i 
posed upon it by a niaxliiium m >enunt 
of self per i elk d uhJcles 

And now wo teme to tlie Hlmatlr stage 
of the tnvestlgutl ns instigated tbe 
tunnel enxinoc r<»— th( se re oea rrhos whkh 
were made at Itnicetaa Pa a few miks 
from Pittsburgh t determine whether f r 
not it w ull lie wisest to distribute the 
fresh air thr u^h the lower duct of the 
tunnel and to withdraw tbe vitiated air 
b> way of tiu uipir dmt T» this in I the < io|ieratkn 
of the V s Iturtau if Mines was again souvhl U 
bad been niieatmllv urged upon tbe lunnel Comrals 
slm ly iiitslde U bnl Istv tbit tie fresh dr supply 
obould be fed down Intt the trafllc war 
ftmn the overhead duel and tbe foul nlr 
and gases curried off by the lower duct 
bscuttss thiv urmngemmt would catch the 
barmfol gaws near their points if ucn 
oratlun and dispone i f tlMun I7 the sliort 
rat route These mra vigorously declared 
that nii> other course wiuld be imsatla 
factory if not dangen us to life 

On thi fiiee of It this arguuMnt veeiiied 
sound and with ohsracterlsm opw mind 
odnras Mr ( lUford U Holland ( bU f 1 ji 
gtneer of the >4nt New York and New 
Joraey runnd Oommlsskm rcct nimraded 
that tIU (luestlon be Mttled In a practical 
manner I his was done In an oral tunnel 
locatsd 180 foct below gn und In the ver> 
heart of the Government s experlpiratol 
coal mine Fhe subtemuiean sp^wa> 
was ronslnuted bv linking with (urved 
gallwlra two existing neighboring parallel 
drifts. The < n sa-srctlon of the excava 
tiona through the nal aeam was Urge 
enough when tbt tunnel was partly Ihied 
with concrete k ft rtu a npctangolar spoet 
0 foet wide an I 7% ftet between tbe floor 
and oelling ibis left on uiper air dnet 
0 feet high and another bene kh the road 
way 4 foet high Tbe axial Ungtli of the 
oval tunnel Is 400 fiwt 

At 8 stations 1 foct opart cn one 1 f tbe 
straight sectUms of tbe speedway 
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set up 8 complete stationary ok ramidlng tubes and 
all of these were connected by piping to a oentnd Som 
pling sfaUem w bere n pump W«A InstolM for iattMk> 



fresh Blr was ouppHed e te vsn ttmoa from tbe lewsr 
duct, and six tUncs from the npfMr one Tbs natwol 
fondenm of the bot oghasst gases fo rise eslddy sad 
tbe stru c tur al foattuoi of ttw tottsl* «oft- 
trlbnfod to moke tbe mnmfd removal of 
the foul air morn offoatlva. yt u f tbaW BOfA 
tha doctors In choygi of tbo pbyMohigleal 
testa claim that ttm blood oboorpCkm of 
gos la leoi prononnoed wb«i this molrs* 
ment la malntolnsdr aisnmtng that the 
peresntaflo of cafbaa monoxMe to tbs 
•sms whether fonb air Is gupplM frem 
b^kvw or from above tbs apeodway 
The huerrated pubUe may now rest eon 
tent timt the gteat raf ln ssrl B f gndmtok 
Ing hraeefortli to be piobed to eompfodon 
will invoivn no unsolved vsnttlatlnn prob- 
lems Ttds vital ajqteet of the ll^Jeet has 
been authoritatively oeUM and posana 
gm through those twin tidwe will have 
nothing to foar from a Imtlng s y cea s of 
noxious carbon monoxide The sir In tht 
tunnel will be safe to breathe during the 
kmgrat Interval that anyone vHI have to 
remain bidow the river In making tbe pas- 
sage from shore (0 share Tbe date eb* 
talned throofEh the experiments desc r i b e d 
win furnish baric informatfon of 
ImportoBoe in the prose cu tion of 1 
ous cngInetHng undemUnffn 


Croes-scetkm of the experimental olrriuct et I7rbens» whete the neceesary dote 
on the octnal openUlon of the ventilating system were obtained 

Ing tbe air fram the tubes The olr-coUectlng aysfoas 
operated durim, half hour periods, and the saiupttng 
bellies iir tubes were placed where they could obtain 
Hlr at dlfferrat k\els of tbe «eadtray Dnrtng each 



Cndit to WlMM Ctedtt In D«d 

I K the Oeptember lasite of die former 
Smstinx AMOatcln NommT tbme 
appeared nn article entitled A She sto s and What It 
Means to Amoricn ' A number of biforestbig pboftK i 
■npliB were used In conjunctlao witn tbs ertlcftn Tbcee 
photographs were fnmlriwd by the Arinstne and lOm* 
erul Oorporutleu of New York Clty» and 
due credit sbeokl have been gtvmi to» Che 
uoe of Mdd pbotogruiibn We new 
give due credit, overloohed bi the I 
bar uene of the former MomnLT 
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Artificial Plants in the Making 

The Study of Osmosis Under Natural and Artificial Conditions 

By Dr E Bade 

T HB gmstfon ivbHbtr tba barrinc bi Mlty bMvtuie bourm iqid more thun 2Q0t) in^nii In one we«>k This U the **eap, If nmy U>rmw the term fhr thin une 
It laMSte the ecena enaiiot be luiewered witb a the idoot ueed by tlie ^lexlcaiiM f<»r their iwtlonar Tlie inmer of uetuotlo iirewiiinH, In aueh a simple 

direct jren iMr no.- The Mlteontent of the blood in v«rl- drink, imUioe iliemkal cell, Is nwwt con>Mil(nitly obeenred by Intro- 

«tiie flili endee nrltb ttie epedee nnd the locAllty Inheb- Tlie proNsure umler ^tdeh the sup Is exuded under dndnjt n tiny crysttil of eobalt nitrate, munKanese sul 
itetf by It, the o unom tP A ttoa being nmenilly the SAnte these ctsidltkiiiM im called riMit pramure and It Is itteus- fate, ferric dihirtde, nickel nlfmte, dr ulunilnuni snl- 

H» the tieiMHic preerare, but It Is sot In^Ariubly eo In ured by nttuchlng u bent aIush tutie exactly upon the fate Into n solution of two tmrts of water jdnsM (sodlmii 

tbe blood of the ehark It U oqut^tent to tbe osmotic stomp of the cut surface iind fllllOK ilie tube with iiier silicate) and one part of uuter Here the sututUui Is 
pressarUb In other flsh It In much lower But other cury The pressure thus exerted Is invatest near the Heiierated fmin the irjKial a sccnlled send |ier 

compacatloon OHee^ The mrtous parts of the body of soil and gradually decreases with the height But this lueuble membrane After a few seconds it is noticed 

an IndlTMoal do not have tbe game ooiistant piessnre pressure U never tlio smite fur each hour, and varies that the system is not in HpilUbrluin Water pnsses 

nor tlMf same eoneeCitratlQn of satti The glassy fluid of coaulclerably during tlie year Under fA>onilile mndl through the membrane Info the crystal Tfte latter dis 
the eye la here nuicli richer la salt and tins a higher ttons, itihe§ rsbrsM (itirrunt) develoiM a tiressuru of soUra und prtHluces a pressure lielwcen the liquid 

osmotic pranfnre than the blood. The fluid in the body B38 mllllineters of tiierLury , Acer pinUtwides (Norway altliln the cell und tlm outside liquid . and this causes 

cavity hi aattler than that of the blood, but the flesli maple), gives 847 mm , leer fooeflorwm (sugar maple), an exptmslon Here the chimge Is In the direction of 

hoa a nNMdt biwer centeiit of salt than both 1083 nuu f*«cdcrYr qttiwitirfoUa (Virginia cn^q«r), equlilbrlutn, and the immotic pressure Is satlstied u ben 

Bat aatmaki are not entirely placed under this Influ- fll5 mtn,, and VitU viniftm (Kuropenn grupc*) rao mni water will puss neither into nor nut of the cell 

ence. The egga, afld the young ol some fish, which In The Burupenn grape exudes one liter of sap in 24 hours. Various kind of plantllke siructures can easily be 

thidr eaiiy gtnflM are aoft €ft body, delicate, and fragUe, while tbe sugar maple cxiidea as much as 5 to fl liters produced with these and Ktmilar chemlcalA If one 

and eanied about the ocean Hke planktt«, posceee ii In tbe anroe time. part of water glass und six purls of water are 

muxdi loVrer coAewitnittaa of eatt,^ their oMuotii, pmwure Hacfa cell, with Its concentric layers of inmiihranes usod as the liquid, we nmy umm seeds made by mixing 
Isdnc ttlnlmal Tlie lame U true of other animals, and flidds, Is an usiuollo syotcni The higher plants, 15 iwris of copiier Mulfate, 5 imrts of femius sulfate, 

nntabbr nalinw and eeln etc., which are able to live both cnnoliitbig of Innumerable I'elbi ad>»lnlng and touching 5 paru of on Mum milfatc and 5 iwrts of water Tiiese 

In freah and salt watera But here the animals must make up osmotic system ujam oaiihKIc system, nt leaHt must be drlisl after making the M<eds about the also of 

pass a uirtata In brackish water so that tout of in the roots, until the sup has reached the central lyl a pea These will produce green moas-lUe structure 

tbe salt IB DMir blood can be withdrawn Into the water inder where other forces and factora aid In the dtstrl Brown algie-llke obuiies are got frfim needs made by 

belbw they pans on. If tbe salt content Is wd grad- butioo. The lower plants— the salt water algo^ the mixing 15 parts of fernius sulfate, 5 paru of copper 

Daily daenaoedt tba animal dies, tbe cells being laca luycelluin of some fungi, etc— consist of but <me cell sulfate, n i»artM of cub turn raifnte, and 5 ports of water 

iwbleof rwriiSlBg tbe iodtaduuigepf OMUotlc pcessore. A somewhat alinilar simple cell or osmotic itystem For trec-llke imd bushy x-egetatlon having green steniM 

A sombwhat simtlar relation Is found to exist U the can easily be reproduced artificially Such a man made and white l>ranclieH a mixture of 10 paru of manganese 

vegetaWa ktagdom. Plants, through their root hairs, fdant, while not possessing tbe vital spark of life. Is snlfkte, 10 tmru of copper sulfate, 1 part of farruus 

absorb not spiy mototura but certain salts wldch are svsceptlble to rhemlcal and pbyidcal sthnull, and lU sulfate, 5 parts of calUiun sulftiic, und 2,5 paru of 

necessatr^ fbr tbrtf axlstcnceb These are taken up by developmeat Is hindered by peisegis. Jnet like the living water are taken 

tba ptobehi of namirslr When (be water In which the iflant theee arUfldal plants are able to heal wounds Another way In whkh beautiful planMIke structures 
salts an (tfssslved paMis throat the membitise of the nosed in tbs coarse of growth, and atnoe the nutri- css b« obtained U by making seeds consisting of one 

celt. It llatnralty catmtm an InteniHl pmsure, and stBoe ttve Uohid must rise a ccmstdenibto dlatance, these part of cfunwr Hulfatv and ono part of sugar and placing 

thi mai ^ e ai wh Which ta sen O i^crmeable, allows water to iwoductiT luust bs proviacd with canals fur the rise of them In an aqueous solution ccaisistlng of 100 paru <rf 

coten eot aDow It to pan oat. water, 10 to 20 parts of a 10 per <wni 

scdutlun of gelatine, 6 to 10 parU of a 
nturated sodiuiu chloride solution, and 
10 to 12 parts of a sutorated solution of 
potHssluin fCrro-c^anldtt. Tlie devclopiiieat 
of the arttlldal plant occurs Hcct>rdUkg to 
the temperature, Monietimes requiring a 
fhw days and si»metlines only a few hours 
Here the artlflclal seed first sorroands It 
self with the pcrmetible inemhrane uf cop- 
per ferrocyanide which tienults the cn 
trance of water, but does not allow tbt 
sugar to escape Btxituse of this partial 
pHrmeablUty, presMure U exerted within 
the seed which produces growth through 
out the entlro ayHleni If the fluid is 
placed tm a glass plate, grttwth occurs In 
one direction only , If It Is brought Into a 
deep vessel, tbe structure grows both hor 
Isontally and vertically Then true atems 
are foriued, which, when they reach the 
Murfaoe of tlie liquid, Kpread out like fiat 
leaves. Thiae artificial strueturea dex'clop 
protuberances shaped tike spheres or seed 
pods, mushroom like structures, and so 
oQtwsrdly, resemble the organic fnrniH. 
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The linooln Highly o£ dbe 

The Romance and the Technical DifSeoltiea Met ht Laying m Giant Cafcfe rf 


ByHanyjt MmhH 


A X flftoch in the ftrt of commoiUcttfoa 
will be marked by the completloo of 
a SOO-nille 8treti.h of telepboiM catkle oror 
the mountulsoufl country between Plttih 
burtdi and Harrinbani. Thle idretch. 
conpred with the cuble already tn nae be- 
tween Uoeton, New York, Pblladelpbla and 
Hariiirimrf will be the loofeet overland 
tvihle In the wortd-*-and more, U will 
bring to a anoccwfal coodiuiaa an eogl 
neerlng rcntnn of the flmt mnantmdr. 
which ten y«m ago would have been Im 
poMlMe 

For this cable dtflbra from the better- 
known ocean cabicm In Important reepecta. 

The tatter contain but a idngle metallic 
link between the ccmtlnente, wliereas the 
land cablo contain* viKhtn a aheuth of 
lead ecarcely larger than a man'a wrtot 
nearly 800 telephone dn ulta and over 170 
tetegraph drcnlte. The patient reHcnrch, 
the Ingenuity ami tlie rnglneeiing skill which have 
made thla poasihte addiHn have been matched The 
physical dJfflcnlties of laying n great coble over yiath^ 
lew inoontaln tops are scarcely lew to be wondered at 
It Im hard for the average nuin a hose knowlnlge of 
the Intricndes of the telephone begins and ends with 
the Instrument m Ids desk, to realise that the Invest^ 
ment In this cable, mile for mile, la of tlie saiM order 
of uiagnltnde as that In a railroad But consider these 
facts tlie cnble used hi this 200-ndle stretdi weighs 
about 4000 tons and is spliced toijrther from 2000 sbc- 
thioa. Tlie work of spUdng took shout 20 tons of solder, 
10 tons of puruIRn and 70(g> squiire yards of muslin 

The poles that hold up the cable number 

10,000 ond the wires within It, If >)lned 
end to end, would stretch 103,000 ndles. 

In addition, ui Intervnls of 00 miles, there 
are reiieater stations which himsc the 
tHMtly and complicated appunitua neces- 
sary to the opemthm of Uie cable B\ery 
ODUO feet there Is a Mg Iron pot containing 
''loading colls,** one for every circuit 
This new cable la a unique athlcveitHSit, 
not because It coirles a large number of 
wires or because the cable Itself is any 
dllTerent from those already In use, but 
because It marks the first successful appli- 
cation of what Is known technically ns a 
floe-wIre cable to long-distance commu- 
nication The largest conductors within 
the cable are five-hundredths of an incli 
In diameter and them are far out-nuiii 
bared by the remaining cnodoctors which 
Are hot fiUli^tly greater than three-hun- 
dredtha of an Inch In diameter CVinsld- 
ering drculti of equal length, the installa- 
tion of this cable effects saving In copper 
of fbnr and one-half times over the hith- 
erto best type of lung distance cable 
At one point under Broadway, In Xew 
York t^ty, ftir tele{ihone cisnnmnlcatlon 
alone, there ore 35 cables, containing a 
total of 4T,000 wires. This vast number 
of wires, If pioced on a singlo overhead 
line, wnbld require poles two ndles higb, 
or If the poles were only as high as tbo 
Woolworth tower, twelve lines would be 
required to carry them, and the street 
would be literally roofed over with n can- 
o|iy of ciqiper As regards telei>h(«ie emn- 
manlcatlaQ, thla Is pe^pe the most con* 
gested K|iut In tlte world Of the 36^000,000 
miles of wire onued hy the largest 
pbuoe company, about ]5,000.(M raltes are 
now In cables, valued at ^00,000,000. 

A suej^wbat aliullar oongesied condition 
la arising In certain of the loag-dlatnaee 
lanes of cnmmnnlcBtloii, and the recently 
developed type of cable meeta the needs 
of the situation At the present tline 
thne fall pole Unas are ntqulred to handle 
lunrdistance telephone traffic In and out 
of Pittsburgh to the east The rights of 
way fblloWed by these lines provide no 
further fSdUtlea fot more open wire dr- 
eults, and the topography of the eormtiy 
Is such that no more routes suitable for 
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plae* tmtiF some of tbh eab lga hndv dhr 
dfy eimcs, whlhr dviy ran 
erghtbs ladiea In dfannstse, ohilyr mO 
uittsg. 

Aside from tJbe fact ^ta| 
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economical construction are available. It is eetimated 
that the 175 circuits now used along thin route mast be 
doubled within the next ten years. It Is Just soch a 
situation NS the enhie whs developed to meet '|bg 
The first telephone cables were laid and# the 
streets of Boston, and although carrying only about 
twmiy circuits, were extremely b^effldant Not only 
was the quality of the conversation very poor, but lie- 
cause of elertro-Htallc relations within the cable, coo* 
veraatton had a tendency to leak Into neighboring dr- 
cults. and It made vert little difference whether the 
receiver was attached tn the same tmir of wires as the, 
tranainitter, or to any other pair In fact, it appeared 
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havs otbat^f i 

comings, efataf of whlcb Is tilib tlatilBiy to 
btterruptlcai of servlea from dl^et and 
wind storms, sad other sdTsrsa^trsatbsr 
eondttlona. With the Idea of making tStm 
Important drculta bstweon Washington* 
New York and Boston as sseuPs u po^ 
stbls from storms, an unddrgroond toio* 
phone cable waa built to c o nnec t these dtleg aftvenil 
years ago It ha# givmi satisfactory and tmi nto w u pted 
service dnee its opening in leiflL But the cable Itself 
and the cdpper wires wltldn tt were pf veqr heavy con* 
struodon and oonaequently very sgpcnslvn 
The approadilng need Just pointed out for tbs e i to n* 
■ive use of hmg-dtstance cables was realised several 
years ago bv the cnglneera wbo have developed the na- 
Uon*s longdistance tdephooe service. Accordingly, do* 
velopment work was Instituted with the object of deC^ 
mining whether fine wire toU cables could be placed 
on on equal fbotlng couuiicrrlally and economically with 
open wire toll Unea. The outcome has been lusny Im* 
portsnt contribntloas to the srt of com* 
mimlcHtluo, among tbs move important of 
which may he mentioned foui^wlre re* 
peotHT circuUii, a totally new type of tele* 
graph system employing full metallic cir* 
cults, stwcial loading colls and phantom 
repeating colls, and a new type of signal- 
ling system for Hrcults which carry Me- 
pbone and tetegmph messages slnmlta* 
neonsly These are hut a tow of tbe dovet- 
opiiients which are oontrlbu^ng ffirectly 
to the soocessfal operaticn of fine-wire 
toll cables. 

It Is one thing to establish sstisfactory 
comnuffilcAtion over a itoe-wlrs cabin 
within the limits of a dty, and quite an- 
other to talk over hundreds of miles af 
such cable The electrostatic capacity be- 
tween two parallel wires even wtwn held 
severul Inches apart on an open wire dr^ 
cult Is ccndderable when stretobed tor 
hundreds of miles, and when these wires 
are placed dose togstber within a cable 
they become a condenser of large <apa* 
dty A tdepboDe current starttng Ant 
^over these wires djbarges and dischaffsg 
this *\K)Odaiser'* rkpldly and at eadi Sam 
osidve charge the original cumnt be- 
comes weaker Wltldn a very tow vdins 
the current has dwindled away until It to 
no Imiger perceptible. 

This cendM to sf ettoct to parttolly ovSf- 
oome by {dadag loading polto be each dr- 
cult, stoe of and dlstaiice b s tw uto which 
are camfnlly detenutDed to teeovdsncu 
with the deetrleal eonstaato dl dw 
Thto to olmpto a lOirtito efiWtoa to^ 
todnetaUeu and e#vee to neutodtoe the 
dtotfta of capacity between toe vflrsar^ A, 
loedtog ooH oMststo of a ooru «f 
muemd irow duet, toe gratna^WMdisru 

Md togiC^ tor a sman kmomrt uf .btodW^ 
to toe s Hn ple d type of eoth toe noce eas- 
im two wtodtogn dto wttdtog fatoto 
mmi in mm mm ot toe ctoediuL^ ^ 

Irsfling esUa mnst be ta bto e fa i t toetai ab 
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•arMiiiww^ 

adl«»r^v 9him laiMttMM in • 

11 fMi|i^ imwa» ntm itkp 
itakr li 
prl9d^|»irtr,tfUtbra^ niB* 
nHH Mfltfl^rdctlott. to 
OM te. work. 

0ot UMv «ro Oipoy^ l ljr do* 
niMt tbo rua 
dMaaadi diC Meoffjr iid «flW 
t o Ww Mfr rtgvtco. Qito 
of tM vooolremfnt* of itw 
tolcph^* fOfiMter t« that It 
of tbo tnttiur 

htffldMdo ^ freoiMOcfteo t& tbe b^mim voiise equAlly, 
tbot Iff, Mtboat tbo leiot dlofortHm. It lo oomcort* 
titoiy oftor to unp1tf!r a irab*e eumfit tmn and to icot 
A food rooolt, tmt whan the o dWeot mnit be ampUlled 
mtatn and na^^ aa In kniHllarajice telephiaiy over a 
oabtei if tbo allshteot dletojptlon vrero iireoait In eaob 
rei»eate<>Nt would grow with each aucoeealve ampUflca- 
Uoo wattl tbo flnat result la 
eotirotr uamtelUgiblei fluf* 
floe It to ear tbe desired 
remU la now aocompUahad, 
not Dceaaleaall/ but wrery 
time, no that a voioo trana- 
jultM over a thonaand 
lullea of cable ia quite as 
diatlnet aa though the epeak- 
er wen In the next building. 

This was not the only en- 
gineering problm to over 
come. There waa tba prob- 
lem of **er<tMM talk.*' that la. 
tbe Indnettott of a eurrmt 
In all adjoining pain of 
wires snd tbe ooneeqiMiit 
apreadlng of the converm* 
tloQ which ao bsflied tbe 
early experlnMntera, That 
dUflralty was overconie In a 
airaple hot tngwloua and 
htah^ effective way Bach 
pair of wires la twisted to- 
getber with a dlftardnt 
pitch thaa one pair may 
make one twist In 12 tncbeii, 
the next to 15 Inches, and 
ao on, DO that the wires of 
adjaent dreulta ara **bal- 
anced** with reaped to one 
another. This twlattog la 
done by tbe giant madilDe 
which makes the cable 
Hundreds of wires are fM 

togatber by this uuudiine to form the complicated core 
of the cable which le then 'carefully baked From tbe 
oven it panes dlredly to a heavy hydraulic press which 
molds a Sheath about the core fi^ a roan of aoUd 
lead* The lead sheath la nglly on alloy, tor It con* 
tatoi about one per cent of anttmony to give It certain 
deelrsble quallHea. About fl per cent tin waa tormtrly 
used, but the aottoMSiy 
tuts been aubetltuted a 
great saving and with aa Im- 
proved result Hm insalat- 
tog material used to tbe 
caMs has been tbe aobjsd of 
a great deal of etudy. The 
material ffoaily adopted is a 
tbto, tough paper mads ftom 
mantla ttar. Woim-ept ma- 
nUa topn were found to be 
ideal fltm tbe purpose and 
ppadhsUly aQ of tbs bid 
rope from ships wbtoh waa 
ones thrown aqray now toss 
Into tbt uiaklng of ttSsphoBs 
cableB. 

As a mattor of fact at- 
tboQgk tte lUM to pfaqtldA^ 

«Hitidstoi| and rsady tor MW- 
vto^shg^udgi azwsti)} busy 
wl$k toitofi t fltMrtu nktiig 
toH^ <toe dc tmsf atoks to 
iMtototo s sosd 6C tots^ 



Bscttsn of a tong-dtotoncs tstophsiw cable, Hwatog 


of to|pa of wlrs 

describe, the physical dlHUnimiei Of Installing the great 
cable. OmetructhA was cotitparatfvely easy where the 
right of way poralleled ttlghways or tolluwed old Hues, 
but to places the telephime engtoeera had to make their 
way through a veritable jungle, where It was tmposfrtljlc 
even to walk without AchI cutting a path. Great reels 
of cable, each weighing more than two tona hud to be 



rolled anfl dragged to l«»liited mountain tope fur from 
II highway Oaterpfllnr tractors solved thU problem 
There were mu only luounialas and valle>’e to be 
oroeeed, but rivera to bridge As riiown to lAe of the 
photographs, the cable parallels the Ofien wire tetephcAc 
line numtog from Philadelphia to Cblcago, which It Im 
expected will be partially dismantled os soon as tbe 
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tkm. Tbe sacttoQ of cable 
between PIttsborgb and Har- 
ritourg la but cos l}nk of an 
InstBllBUon wblcfa Is bring 
pushed rapidly further wm 
and which will nltlmotri> 
iimrk a new epoch In trie- 
tihtaie service fmn Chicago, 
Toledo, (Cleveland and other 
dtles of ttie uiid West to tho 
4 itles of the Bast. 

Measuring the Grawth 
of Trees 

I \ the Proitedinga of the 
two rfcfiH Philoeophicat 
Sw ti tg for August 1921, I>r 
P T Mucdoufful gives tbo rtsiiltK of olm^rvatton*. lUMde 
with a dendrometer. im the gr<m'th of rm^s It was 
found that the period In vtlibb enlnrgement of trunks 
takes idaoe U coin|iAratl\riv brief ewn In jituceK In 
which tlie neoHua In of IndiMerialnnte duruttiA Growth 
In un mdlvlty of nn emhr^ogenk tm< t of ilKSiie IIm* 
acti\lt> of which detwnds iiiha MiylnmnuAtuI <*<mdt 
tbAs* tind no iHirt of the ol>- 
serviiHtAS iraggMted u sea- 
Honal rbythinU. artion 
Tlip trunks of all the trees 
lueasured show a dully vnr 
lallon In stae. by which the 
maximum Is reached shortly 
lifter sunrise and tbe mln- 
liiiuin at A lime after noon 
dependcAt upon external 
Hgenobiii *nteae variatlotts 
appear to depend upon the 
water Imlance In tbe woody 
cylinder, are greatest to the 
seufHAM to which water-loss 
from the crown Is greatest 
tint lenst In tbe cooler nr 
damper seasema. and are to 
In* iletocted In the records 
even In tlie period of most 
rapid enlurgements of tbe 
trunk The trunk of a tree 
iniiy In fact, be coinparsd 
to tbe supply hose of a Dm 
engine coupled to a hydrant 
IVlMA the pressure from the 
iiiiilns Is enough to supply 
water faster than It can \m 
puiiirwtl out the hose Is dls- 
lendetL When the engine 
tendH to take water faster 
than It would be delivered 
bi tite fostom, the hose 
would tend to collHpaa 
Something of this sort takes 
11 ^ 1*0 In uiimy trees wbbb hait lieen kept under olwer- 
vatlon The c'ondult In this chh* \ .mtvu A 

slnnde |>1|N* or a Mt of plficM, but ih uigto up ut \* 
tbnaigh which water may puss 

lions and cncloswl box like trac'"^cfs diih h ti»' 

iAl> ifHiilully filled with water v' hin oicf si b 
drawn from such ti s\Httm fustei than It Is Ukeu lu 
the resulting (hungea to fonn 
tmd slxe are complex In 
ilmructer, bnt aro eicpressed 
by I he well-deflnod dally 
tHiualtrlnK variatbins whbh 
are of a characterUtlc type 
fi^p «H»ih kind of tree 
Awakmlng and gn^wth of 
tbe terminal buds with re- 
sultant riongutbtt of leaders 
and hnin(lH*s generally be- 
gins wane time before en 
Inrgeinont of the trunk takes 
place In many trees. The pe- 
riod M*]sirHttog tbe twi> may 
In extreme cases be no more 
than a week 

The fact that growth de- 
pends upiA physical ctmdl- 
tbAs largely extemnl In 
stead of bel^ a mnnlfesta- 
tlcA of a rhvtbro ia the part 
of the tree Is well evidenced 
by teals In which trees wbhh 
had ceased to grow with the 
seasonal drying nut of the 
soil were awakened by the 
totroductlmi of a 
water rapplr 
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Hi* Yacht of a vadi* 

Qomu 

Bjr Ckaitec #Emi7 

T ab men mentlcii of Um 
vrord *‘Vlkliih carrtaa 
Hith It vUtuiu of the durint 
rnivlKHtorif of the N< rtb the 
inen f Thor and Wodin and 
dher aoda of the N rthhmd 
and ifter one haa sailed 
tlmngh Uh. niagnlflnnt 
wroiri it (he ijords and 
felt thill ovirpowering rug 
KtKlniMM wnn tholi sheer 
Itiuk walls of nek rising 
from tit emerald depths of 
imniin d waters to their 
rinow-( vered tops tbemsonds 
f f 1 1 aht ve one tries den 
iierntth to mall htslntta of 
thoM da>a when the fonctfal 
prow f the Viking nhlps 
glided NWlftlj tbroogb these 
blue green waters impelled 
by ihythmle stfoki if twi re re isrs In the hands ot 
weatlier baaten men helped akinh perhaps by a huge 
squan satl 

A Iking days an ii mparatlvely siieaklng qnlte recent 
It la less than a th usiinrt jears ago that Fric the Bed 
ronsed the North Atlantic Von) of the olaisitc sagas 
of thi Tielandem hip < f n iniKh later date yet there la 
little left of these NimsnnQn that would glva ns a 
1 leer pktun of th< Ir early days and what there la haa 
been carefully put to(.eCher and preaer\ed by the Nor 
ueglan Oovemment 

In 1 nr own land we have rellcn of the ancient dUf 
dwellerB dating back sevenil hundred thousand yean, 
bat It Is a long way from the dr) clear atmosphere of 
nr Mcuthwest to the rain and fog wind and eold of 
Vorwsy 

Undoi more faronble ccmdltlons we would no doubt 
have a great deal of matetlul that would enable ua to 
reecmatruct much of the ancient life for it was one of 
the Viking cuntoms to bury tliilr [nmlnent dead In a 
ship which was sunk In the earth snd cohered with a 
imuttd Within these Imiial shl|s were placed the 
fluHceat belcsiglngs horses carts or wagons sleds a|v 
parel cooking utensils and qnlte c»ften a living servant 
accompanied the master to the grave to minister to bis 
wants in the halls of WaUmlla 
It is only through a fortunate, drcumstance that there 
are any n Ih s of thla kln^ In existence and that Is due 
to the fact that In se\ira 1 cases tl»e ships were I urled 
In potters clay which Is particularly giod for the 
lireservall n of wood Under ordlnur) olmnnstances 
these burial boats ha\e hoen totally destreyed by the 
dainpossH < f the earth onlv the rotted rivets gave any 
clew as tc the slse of the IsiutM 
IVi date cnly three such boats have been found that 
csmld be reconstructed the last one was fmnd quite 
lecentlv and It has pn \i«i to be the finest c f the three 
Jr Is known as the Oeiberg Shtp^ being uoeaitlwd In 
the placs* of that name In the province of Jarlsberg and 
tarvlk 

The ship was burbHl tn potters cla\ and (he mound 
was built of peat which formed an almost hermetic 
covering thereto preserving all of the perisbajile ma 
Urial 1 ven the tn cerlcs and carvings upon the stoni 
and Is w of the ship wen unt tubed by tba ravages of 

time In the center of the 

ship WHS a well built scpnl 
chral cl\ainber filled with 
nuiuen us articles. Femlnini 
appliances of all kinds spin 
ning wlieels a loom fc r 
weaving four kledges sev 
iral beds a mlllst ne, 
kitchen utensils oak chests 
frathers and down frim pit 
lows lulls of thread and 
wax 

In tl e n Idst of the sepal 
chral chamber were the re- 
mains (f two fc mules cne 
r them the dUtin^ntidied 
woman who was tins rov 
ally burled and tic ether 
probably that of tic nald 
who had to accompao) her 
mistress In death 
\alneble omamenU were 
mlmdng and perhaps a great 
many other tntereating 
things also tor the greater 

part of the chamher aeenii A ggd 








VaMrtMflc tN OmImti Alp. • TWNt iwc Ama tka 

U ot to have iMaa Mtoored by who had duf thair 

hnaa way Into the mound miinjr oMItnriao apo tragiiMBta 
bains tbnnd In Uw wctlun ot tha ahlp whata thay had 
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Tha raddar and ataiB a( tha aUf 


due tlwli’ In liutthrt Mrokan nanr tha (»roir ot aswrtaa it aeania mintMui ut tha oMetottMMi 

tba veaaal told i lOtal) nhara th« fohhart antarrt Uaay ^of tha Mood dra not thanatoMkdlatariilBg fiatott la 
qtlendld axauiplaa of enrly hrt howavar and (Mlaf tha abota ecaKtaakna. ChoWwal was fhaad ta da. 
carrtng of animal Ufa waM dmad. Aimaid tha oaialda tnaaa Taty atl^hth althoadh Maolta wata aot tha^ 

oagbly ooaalaft Tha 

craaaa aaetaad to ba aoaM> 
what aioaa aatiwabla la tha 
earpaaelaa thaa ta tha 
ptoma Ilia apaoihe 
haawilaWa, aad th# aaaihar 
Md raiaHaa aohaaa ot apa* 
paa^ totot toaad ia to* 
CMaaa darUg tM pattoib dt 
aa aaetofc Tha otm i ut ot 
tha winto Uaod waa tohad 
to faCMMa aoaaMttoMp aad 
that of thP p ih a w t r i W i hti r 
dniagodNlaa. 

«ma ot th» NMdto ato 
fatoiC MM 

AtmM to ihurftUNM to M 

^7% mmSmTIUwm 

ana yr ati w Mbom 
aad atka add dMttMto ««• ia> 

csMtotocttoUto 


to mmm 

Mm ThetodtotoMJWto 
M kM M ft Mum iMto 
that rvm ftotofi MaftM 
Mm to M nmto 
fadgM ftfMA to>ecM to 
tom ft kifkto told MM 
mupnt n* Jk totor to 
tootMd tor «k Mto Mto 
imd the ra d dsr M d ift Mt 
> ta tile guftWftto Iqr ft lidV 
tour ptalM wiritMe tonft 
Tha ditp Is rfttbor fgt hot 
toosad with « M*' 

■hoff glvtag the ImproodUn that ahft wftt Maly Md 
as a ptooMrO' boot ta the ftoPds. 

The age of this ship bos been iMsd gt otomt IM 
yearsa judging from the omaments and corvtagi Mnd 
within the Mpnlriuwl ebamlwr It waa eontoUr bb- 
eoithed and rsooiutnictBd bit hr Uft tor aDme od tiis 
ribs had to ho steamed ta oedsr to vMore Ita origtaftt 
torm It took nine raontiui to oompteto thte worta and 
the finished boat Is now on eahlMtlctt at the XTnlvenfttr 
ICuseum of Chriiftlanla AH of the numenwe eoftMto 
may also be wen ta one of the other Mueemn torikBftge 
there 

Ikt Bffect Mt SmtcM on Bteod GoMtUnontp 

T BI tonmat of BMotfhot CkmMtp iyBmiMm) tor 
August 1801 onntalns on eoeenat of faTsetHannnt 
made bv Dr N W Baksstraw of LeUftd Otofttord 
Inhendt) on the eftacC of utaecftler esowdie upoft coT' 
tain common blood constltiMnto Hie tawatigatian weg 
undertaken nn Z\ human subjects to de te r min e the 
changes pioduced hy severe mnsenkur emreUe vpon 
the h llowtag lonstltnents of blood end ptaMia Non 
imdelii nitrogen urea sugar uric odd, prstormod 
und total ereatlatae ibolegterol and beoiottoMn na 
well as iqsMflc giii\l(y riseoslty and the nundier md 
relative vc tame of oorpuselee As a reeatt of hie to 
tsstigntions the author itads that short otmnHW mh- 
else Invariably tocreasss the blood sugar comssntratlon 
biitb ta plasma and v* inusclee while a koM period «f 
cMTljie is generally acoompoAtod by a Mtop ta bleod 
sugar which was greater ta the ptoema then ta the 
whole blood Both ktode of exeeelse Here oeoempanled 
to a anutll tacreess ta uric oetd. of abM the some 
order which was greater ta tha idomi than ta the 
while blood Short strennoos eocerdse bad on ettoct 
upcm urea or nonproteta nl tf egen, hat tongar wqffc 
increased both eUgbtlf ta whole btood os weB oa 
plasma In both tepes of exerctoe the total creatinUto 
increased verj tittle while the pce to med oreattataa 
underwent almost no chsnge There were no eoftolder- 
Able chsngee ta the total blood vohuae during the 
cular Mrelso it eeenis vartattoiui ta the ooneentafttion 


iiofrl} ulMlwttwraMwniuntfred Huy *at the Moo4 hre aot thwetoHj^ «latariib« fhetott la 
iplm of early hrf however aad rMlef the abote etaKtaakae. Cholw^al waa fhaad to dw 
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A RMordor That Sp«aka 

I T 1* g mfittor of dally rmitUia for «iigln«*r» In cliarga 
of ir atar «a a pply roamolr* or hydnmloctrtc ttatlOB* 
to h9m to lUdorUiii at a few mtontto* notlee tfa* etato 
•of ttka watar*ltval of aonto dlvtant and parhnt)* dlflt- 
outety accentble tank or reaemdr To help them ta 
tkla woi^ tliar* hava tMcn adapted from inatmroenta 
la naaia ctoadeal work*, ate,, cartaln warning gyataou 
wfiatoliy aa alarm 1* apandad oa tho water reaching 
cortala tevi^ Hum* qratmna praanppoa* that tba par^ 
aoa tatecwcad Ja within aanrtiot of tba alarm, and a1*o 
axpactifla tt. fiboahl ba ba abaent, or preoccnptad, and 
fall td hoar tba alaittt, aertona aflbcta might anana. 

to abviata tbla tbura are a munbar of teveMndtcatom 
which ean tranamlt a roeord of tba laval of a water 
-Miplily or other rariahla to any dtetanca from tba bi- 
atmnMt iteiAl Bnt it la a hraic of tbaae that It la 
naeaaaaqr not dhly to InataU apodal reertvlng Inatra- 
iMBta at any point whar* a record la daalrad, but prt- 
rata wtrea aa wall. To oaarooipa tbla duncnlty a now 


typo of andlbla raa or der baa been daedoped whlcb 
• n aoeaa ltatea no other apparatoa addltkmal to tba trano* 
mttdfig matemnent ThU la allotted an ordinary tala- 
idMOonimibar, and ean ba conneetad with any telepbooa 
on the ordinary axehanga. Thna the englnear or anpar- 
intetadani; w to woe r ba may be, in hia offloe or hi town, 
can oall tq^at any momrot to fnroff and Inacceaafbla 
raaeroolfv <hmyha among dtatont bUia) and raodvo at 
one* andOilit aotlca of the qaantity of wator In Uta 
reaecmirit wA ate. The lafurmatton la reoalmd dlropt, 
wHbovt tba hj tt oraentfoh df opj human agencr, tbarahy 
mlnlHihitat the pradbtUty of mrror. 

Two ^ypa» of IttatniDcnta an niada la tba ftmt a 


Auat on the mrfhoa of tbp water mona a eord at- 
ta^a^ (0 tba hutnuaant. Tbla oord ralaea or lowm a 
•octttaoIjMto fikad hear a varticfl dram Tbla drnnu . 
oa wiq topaean ffom ^flgara, a om aw b at naemblta tba^ 
aaleatoo gear wM jambtonmtle telapboaa exchaagaa. 
At lOhdmiiwt dbtaaeiNi'^fMmt the bottom of tba dram, 
einri^tindmg wHb idp dtltamnt lama of the water 
froorl^Atet to lOfi fact, nm plaa pnjacttng from tba 
the inatrotwttt Ip^lled npr from tba 
otebahiifjittea aanal mannar tba dfnm commeneea to 
iml|m^«ki|4lteamtaetar«o00ito odth tba 

tdttfibrnMppgfaonttbaaai^ Atpeelat 

iteUawlMte proviM to enaon that once tba 
inaiiMinialn matfnr tfm am <an not altfw Ita opoitian 
taitt» ipaohitfah of tha^hwlo aomplite. Bomtpln 
baitlSeta ^ ootfteidr am ctMmao n kmd **cttcirin 
tbp U, tof tfMtomm the water lavd 

bear ctoha 


[T ^ 


rtkn* ttoiw ()»• tafttwiiMt, 
H tt nttipbegHw. Wb*« i% )m 
miM» lla» ia tttiMuMiagiir 


■tnuneot la **called up*' the aaedlo la dqnoawd on to 
the circle on the record which co m a p onda to the waters 
daptb. The Instrument read* frem ''empty** to “oiie 
doable nought" by halve*. If tba water level were 42 
feat, the engineer on colling up tba Inatniment would 
hear a voica any 

Tour two-r-tour two— four two— ate," ThI* would 
bo npeated eight times, to enaare that there ahoold ba 
no mlotake. Half feet are recorded, 42V& feet being 
vocallaed aa 

"Pour two half-p-fbur two half— etc " A special typo 
of aaedlea made of alloy ateel la uwed, oo that one 
needle aorvea for two thouaand eaUa.— By F A Rouh 
Hyeofi. 

Tbn Frlctton and CanylJif CniNMlty of Bdl 
and RoDcr Baarinis 

T ASTB, originally requeated by tba Navy Department, 
bava been conducted tgr the Bureau of Standards, 
on the luaxlmum safe loud and atatte friction under 
load of ball and flexible roller bearhiga. The teats were 
quite adtoanstive, and included baUs, mllern, and race* 
of dUfnent alaaa and hardneea. Tlie results have been 
eoUactad In the form <»f Todmolaglc Paper No. 201 of 
tba Burean of Standards, obtainable from the Superin- 
tendent of Docuimnta, WaablagtoB, D, O., at 10 cents 
per copy Ihla paper should be of value to anyone in 
teraated In the design and usa of theae Important types 
of bearings, 



An X ray Outfit in a Hand-Satehd 

F ancy a complete X ray madilne In n single unit 
the Mile uf a isirtable cttchsied typewriter Ittiaglna 
n dentist or doctor earning It to the bedside of a 
imtlent and working tt from un electric light socket 
Or a contractor locating hidden wiring and metal oon- 
struotlon In walls and floors with It Whereas one of 
the sinaUcst X-ray nmclilnen built before welprhed 100 
pounds snd was in four units, this new machine la In 
one raiiall steel can with hakellte rover and wetgfaM 20 
pounds. 

Hut aside from Its small site the apparatus has 
another virtue not potwe«sed by its predecemora. Dan* 
ger to both patient and doctor from contact with high- 
tensioo niring Is completely eliminated by enclosing the 
tube, hlgb voltage transfonner and stabillspr within 
this little oll-fllled metallic case which comprises the 
the complete unit The i»resence of this machine In the 
Hdentlflc world has Just been announced by Dr W Dl 
C cKilldge of the Itesearcli lAiboratory <»f the General 
Klectrlc Coiniwny 

The new midget was built experimentally not meraly 
to give the uorid a tiny X ray machine but to remora 
the element of ihinger from electrle shock which baa 
always attended the use of e\en the moat roodern X ray 
apparatus. And It bus been Huccessftil 
In order to protect against thlM ever-prsamt danger 
ilie Idea was cuni*olvcd of putting the transformer snd 
tbe tube insldo a metal case and Immersing them both 
In oil Thus there are no high-tension toads to contend 
with A wire curr>lng houHe-ltghting current j- .iBy 
110 volts — runs from the lighting circuit to *iu ^ jay 
unit and the transforming la doM Inside the 
Jn order to make this unit most eflisctlve deji^al 
service it was neoessary to swing It at tbe^Mbd ef'w 
folding arm Necessarily It had to be amalU so tbe alae 
of the foniter types of transfonner for X-nty uae was 
reduced by about 50 per cent and tbe tube was reduced 
from 10 Inches to 0%— and other Ingenious changes 
were made In the apparatua so that tlie whole unit 
was brought down to 20 pounds. 

The two types of apparatus und«*rg(»lng development 
Include a OOtOOO-vult unit for bearier work and a 4000(K 
volt machine for lighter work The 00,000-volt unit la 
supported over the operating table by a oUad alnillur 
to that used for the ordinary X-ray tube, but wltlch 
permits easy movement of the whole unit Neither 
tbe dny 40,000-vuU nincbtne nor the heavier 00,000-voH 
unit Is adapted to Xray treatn)ent of disease. But 
they are effective for general radlognipbic work and 
they are abeolutely sate, electrically 

Toolomne Canyon 4000 Feet Deep 

T rOtDMNK ni\ Kit rlnes In n group of gtndal lakoa 
on or near the Sierra dlvldo In OaUfonUa, The 
river flows through heauttful upland meadows In Its 
upper iMrt snd then through a canyon, nearly dO mltos 
long; whlcli it has cut In solid granite. For a distance 
of about 25 nitica, according to the United States Qeo- 
kiglcal flurvey, Department of tbe Ihrerlor. the upper 
port of this canymi Is 8000 to 4000 teet deep and Is 
known aa the Grand Canyon of the Tuolumne At the 
lower end of this canyon lies Hetch Hetefay Talley, 
Whli*h Is omaller than the Tosemlte Valley but resem- 
bles tt very much In every other way 
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Hie Mooiit Everest Reconnaiasance 

Feither Details of tiM Effort to Locate a Poedble 
Ronte to Che Top of the World 

U NDER this hcftdintr we suminHiiKHl In oar Jannnry 
lasue the oAtelal Inftimiatlon reacfalna ua frcmi the 
Mount Everest expedition Tlie inotmtabi had been 
l>raetl<»Jlv dreled and t)ie rioseot scrutln/ had fhlled 
to discover a possible route to the top, now. however. 
TiMire U a different storp to tell A promlslnff path 
ana found on the nortlieast scarp, nnd members of the 
turtp dUmbed It to wltbln 6000 feet of the summit, only 
A series of violent storms prevcntlntf them from aolng 
lilpber Even though the resumption of the attack next 
fwasim falls of reaching the apex, the undertaking has 
fitan the sclenHflc p^t of view, rlchty repaid all 
oflbrta. One Ufe was sacrlAced to the cause, I>r A M 
Kellas had laid the party under a debt of gratitude for 
Ills knowledge of Himalayan travel and of the capacities 
6if the native porter Worn out by previona exposure, 
he succumbed to the strain on June Oth. at Kampa 
f>Mg 

Mount Everest, towering 29000 feet ulaive sea level, 
perpetuates the name and work of Oeorge Everest, 
whose genius planned and largely conied out the mir 
tey of India It Is particularly associated with that 
siaggeiing geodetical feat, the moaaurement of an arc 
of the meridian an the great arc series of trlnngnlatloB 
iviverlng 1600 miles from Oape <\)morln to Danog This 
^irlangulatton is non being extended to the north and 
ulll conduce to a truer conception of ihe flgure of tho 
earth's crust and of the irregularities that cause tlic 
plumb line to deviate from Its normal direction The 


season M \v<irk fif the preasnt expedition Includes the 
mapping of more than 1 1,600 square miles of hitherto 
unknown und dilUenit c*ountry. with a phoiograpfalc 
Rurvey, one Inch to the mile, of the w^le Everest 
group , the gcohtgy of tlm distrtet has been thoroughly 
Investigated, imd the hmg guarded secret of the age of 
the UlmalBMiH has been read In the fossils foimd A 
huge collect loo of Heeds Is lielng brought from the val- 
le>s maD% of ^hlcli arc douhtless nea 
Tlie return >»umey to Darjeeling led ten miles up the 
\nm \ alley, and foUoa*ed the Kalchn for four miles to 
Luuich , tlie poplar bridge here had been waMted away, 
but the low wntera were eafdly forded, and camp was 
l»lt<hccL IteMumlng the Journey, a short but inedpltous 
I limb led to the Cuckoo Pass, avoiding an impassable 
gvirge Hlx miles be>ond wna encountered tli* famous 
rope brhige, stretdied betueen two twlRted tree trunks 
iincUorefl In plleR of bouldero. Passengers and baggage 
travel on a piece of wood pulled back and forth along 
the roiieR. Midway iicrom the stream, the ropes sagged 
so that Ihe luckless imsaenger was sitting In the cold 
water, und the Tlbctuns thoroughly enjoyed the prac- 
llcnl Joke of holding the cooUew of the party at that 
|M>int imtll the> were drenc hed by the waves and shiver 
Ing In the <hlU wind It took half u day to complete 
Ihe crossing f>mg tiianhes brought (hem by uay of 
ilyangunungiMi, mross the Tlnkl Pass, to TtnM Dxong 
Tliniuglt hllxuirds with tlic thermometer at seri>. cross- 
ing mmiw 17,600 feet In ludght, the parlv pressed on In 
l>arj^llng, uhlth a us reached on October 26th ilm 
( O Rnicv sill lend Ihe expedition this year, starting 
in March, in place of Onl Howard Bury, who was 
lUiiihle to resnnic tlie leiiderslilp this year 


This summary would be incoiuidete without mentloa 
of the *^ld hairy men" and "human footprints^ that 
liave been headlined and exploited by the newspapers. 
On the slopes of Everest the expedition encoBtttered 
hiotprtnts of apimrently htuuan origin Some author* 
Itlee account tor these by the fact that this district la 
known to harbor a large speries of monkey, tbe honn- 
man or lunger, bring omnlvorons, It coold find plenty 
of food tbere However that may be, the Tibetans 
firmly believe In a race of wild men existing on tbe 
slopes of Rverestt Chnmalhari, and Karola, the cooltra 
describe thorn as cJotbed only in their own hair, vrlth 
feet turned outward. The only Instance of a whits 
man's glimpsing one of these "Abominable tkiow Men," 
ns tlie natives call them, 1 r that broogfat fonrsrd soius 
years ago by WllUam Ilugh Knight, of the Royal 8o- 
deHes Clnh, Near Osntok he fbund hlnoself aicns ot> 
an open clearing, the rest of his party having poshetl 
on ahead, where be stopped to breathe Ills horse. Turn* 
Ing at a slight sotmd he saw a formidable figans some 
20 paces away, gaslng down the hlllride Mr, Knight 
describes the wild man os pale j^low all over, atmoet 
stark naked In spite of the Utter cold of November, 
with u shock of matted hair, highly splayed feet, nul 
large hands, one of wlilch lield a crude bow, he bed 
the muscular development of a gir»rilla The figure aoan 
dlsapiieared down tlm hill, running at tnmdlUe speed. 
It should be said that the Xlbetsns drive' tbrir mur- 
derers Into desolate places and forbid them any com- 
niunlcoHon with luw-ahldlng communities , It U within 
the bounds of pnestblUty that tbe footprints seen 
inwubers of the Everest expedition, and the Indlvldaal 
seen by Mr KhU^t, may thus be accounted for. 





Msrp of Mofmi firnsri sad Hi ssrifoss, dbMilns tha poM (A> ts whkh AsdHfas smrt rpt ri sad IriW wUdl » f l as tf is W fioAt to ssmsdl IpMfisrid Mcisin. 
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The Physical Basis of Heredity 

IkMidiittit and Recaadve Characteristics: How They Arise and How They Work 

By Prof. Jamea fi. Kelly ^ Penmyhania State College 


/vW VRwf xfiwt tbs SMS with wblcb a matter^f- 
fMtatatuds Is assomad toward tba tmly wonder- 
til tblBfB ci oet snvtraotuent. lists ctf the leadtag 
woadsts of tbs world wlU Inchide some larae heap of 
ntooesibi Bgrpt or some mechantsm for ottUslng 
aatn^a foroes, but wlU ignore such a vealljr marrelous 
fact as the fact of heredity* Professor Broobs used 
to Induce bis readers to confer a proper emphasis upon 
hsTM^ by havlag them first ooostder the compllcaietl 
maehtDcrar of a BM>dem steamboat and the nicety with 
which, all parts work together fbr the iirupulston of 
tlHO whola. It Is all very Impresslvs. Dot then, he 
would add, sappots that It tfiould be found while the 
boat wasiwtng studied that small bits of Iron, without 
structure, are from time to time broken off and tliroun 
overboard and tliat each of these ccmtalns within Itself 
tba pohrer to build dp all the machinery and apidloncca 
of a steamboat as perlOet as the original— this would 
be like the pbenOmonon which is brooidit before tlie 
tboiiglitful In Ibe word heredity Every plant and every 
unlmal, Including man, atarta existence as a relatively 
simple particle— a cell— that has not even the ronotest 
reaemblanre to tbo adult that U will produce Never 
thelesa, through this reproducing particle, traits (or 
the factora that condition them) are cairlcd on with 
remarkable certainty 

Now It la well known that the bodies of the higher 
plants and animals are really each a great group of 
celbi cooperating for the bei^t of the Whole The 
group had ita beginning in the single cell already re- 
ferred to IS the reproducing particle Structurally thia 
single original coll resembles any other celt It con 
tains protoplasm, a wlUte-of-egg-like substance with a 
macfalne-Uke stmeiuro Tlie portlun uf the mecfaanliMii 
of interest to students of her^Ity Is the set of chrom 
osomes. Chromosomes are rod-shaped or thread like 
bodies, definite in number ^ar a species and occurring 
in pain. (Ttteae facta are formally pictured In the 
iiccompanytng dtagrani.) Historically considered, how 
ever, the flrat cell or reproducing particle Is unique, 
for it results fforu the fustun of two other cells which 
are known as gametes. One of the gamete*, the Is 
contributed by the female, the other, by tlie male 
Oainetes carry only half as many chromosomea as other 
eeUa of the species, and it Is their fusion In the act of 
fertiUaatlon that estobllshes the palred-up condition 
of the chroiwMMimes Just spoken of (Bee diagram, 
figures 1 and 2.) Urn paired condlthm is remarkably 
matntsined foUowlnc fertilisation In tbo cell multipli- 
cation that builds up the organisui tlnly at Um 
maturity do cells appear again carrying tlw reducvnl 
(half) numher of chrmuosomes (Olagnun. figure 4.) 

It has long been knowq, among beekeeperfl at least, 
that the male bee or drone results from an unfertilised 
egg. In other words, the wliole body of a drone Is 
built of cells holding only the half numlier of chrmiio- 
somea as Is characteristic of gametes. A fact like this 
IndicBtea that one act of chromoHomes may contain all 
that Is needful in order that an adult body be formed 
In general, however, tjHe cella of a plant or anliiml Iwdy 
possess the douUs number of chrofnesunes uhether 
they aU be necessary or not 

At this point It may be asked why a reader interested 
U heredity should be burdened with facte concemtiig 
chromosomes. The reaauo Is this* a great body of 
gmettoal facts acruniulated during tbs last two decades 
lAdldrtss that hereditary trslts are conditioned by very 
small partieles called genes or factors, and that tbeae 
gsnaa or teetors are oorrM by ffto okroMosotaet in 
aoide son of Serial order As the chromosomes go, »i> 
go contained genes, and one must be acquainted 
with the maneuvers of cliromoeonum in order to possess 
a phllosobhle conception of heredity 

ftnoe the chromosomes are In duplicate, tbe factors 
that carry are in stmllar conditloii, one of each pair 
of beittg oentrfbuted by the mate parent^ the 

Other % the female. When we are dealing with pure- 
bred fiSMrianu the factors derived from tbe fatbeor are 
rimilfir it IbOM frimi tbs mother, apd this problblte 
us from, mfi deterpUnlag the relativs importance of 
the Jpntte^ nantribatktt and trom tmring it throujidi 
thw fhiwsii, grittt^klnsi and suhMqtMnt genera- 
dMh tWfi is jte nsidn why reeort to bad to hybridi. 

th* t»t0M OUlejr *»«•»*»«* 
n m m t f UMpto to Mow tkNiifb bi Ot 
•foMHH VUt bM BfWtea Kt MrOUntiaa. ^ 
tWMNMa tot lit eonridor ewtita 
o( iHk Mtewd Fblox. Mott vortttUo pooMM 



Klg 1 i Um two smiimUc edb. OM oasis sod ems fnnals two 
ohrosws ttB WS bshir M p r— entod In tseh. Vlo ti WHS fsrtlJt- 
BaUon tho two Mmstes nnits to form s ilnslo mII Um fcrUllBrd 
Fto S( Tks tertOiud mm dtvldss, m do Hs proosor 
RipUn snd saste until tkero roenrs into brinp s lurse group 
of oslls, tlM kodp of fbo sduH orgsniwo. In aU thaws ttUm tho 
ehrooKMomn reroaUi In dopifesta. Fig 4 1 In tlw annal gluida 
or In the mono, eelb sriM eontsinlng again bat half the 
number of ohmmoeomce. (Adapted from Qenung) 

The physical mechantom of reproduction and heredity 



Xlpper HAS mows dtogm wm i tl ai Sr aa t vv r dsi p ti fiowsr on 
Wt, hmad map SI on right Wbsa etemi d , ttor p iti da w 
mtver riiaped oftoriag, an la thg iw oad Usa. to Urn thlri row 
ws bsvs the aMwied eeeoad s a nw aasa that mrtaga tram 
pareste df tbo Ft teas 

A typical chain ei slant heredity 


flowers which are salvcindiaped , that la, each fl ower 
has tbo outer blade at right angles to tlm tube wblcb 
Hump>ru the hlucJe (Loner dlagmroii.) A few strains 
are choroctcrlzed by flowers which In full Mourn are 
funnel s1ih|hh 1 Suppose tliese two kinds are crikised, 
whkii cun be done by taking the imllen of tbe funnel 
variety ond deiawlilng It on tbe Htlgmas of tbe saivctr 
The children from such n nmtlng — tite first hybrid or 
gintpatlmi— alwajH loi>k Just like the salver-flowered 
parent, and there la no risible evidence of the funnel 
niodllbm l%e salver slinite Is labeled a dominant, tbe 
other, as a recessive, trait (Vmttnutng siuh an experi- 
ment two of the Ft salver-flow < red ptanlH are mated 
nml give rise to a grmiti of grandchildren called the 
Nec(»nd h>bria or F| generailon Tills group Is not unl- 
fonu, hut Is made up of 71 per cent salver flowered 
and JS per cent funiud /totrered Individuals The re- 
cessivo trull reappears with all Its original dlstlnctnega. 
TIichh fHris are miiiiftfed up In the diagnirti Tlie K, 
ratio has received a perfect lnteri)retatlon on tbe basis 
of chronKwume belmvlor We may picture In the oelto 
of the original salver parent one pair of chromosomes 
currying u jatlr iff factors determining the salver shape 
l^t ua n*i>rei9ctit the condition by Be. where B atunds 
for the geno conditioning tlie salver shape. Ita repro* 
iluctJ\e oells, of ctmrM', oontnln but o ringlo S each In 
the convK|ioadtng chromosomes of the funned strata a 
different pair of fiictorH, «« are assumed, which, whtfb 
jireHent In double dose, make fur ttm flmnel shape Tbe 
gttuietm of the latter strain hold, ea< h, only a single a. 
Tlie (rossing gives all Uie cells of the cbfldreo (Fa) 
the e<»mposl(lon Ms and the gene B alone determines the 
form iff the flower ThiHiie i tilldren will have, of rniirsSL 
gametes with tlie reduced nnmlier of chrumoeoiueM, and 
lienee of factors. Ono-hulf of the F, gametes will oairy 
8 and tlw Ollier half « In orlginuiUif tbe F| genera- 
tion — I he grandchildren — by tla* muting of two F, Indl 
vldtiulH W4. really mix bqpdlter for fertlllMtion a lot 
of eggs, half carrying B and half s, with a lot of male 
gametes, llkcwlac half with B and half with # Unkios 
based merely on chance will give BB, 8»t aff, m with 
equal frequency Only the as comMnatlon will lead to 
a funnel flowered plant, and, us to evident, this wrtll 
occur on the average only <«ice In every fbur fartlUsa- 
tlons. It Is to be emphaslssd, by the way, that the flg 
ares "erne In four," etc , gtven In thU and other articles 
on hcnallty, are strictly axemges, and are not to be 
Interpreted as meaning that, if four offspring are pro- 
duced, one will tneritubly be of the rhuraoter speclfM. 

A numhtr of comments may bo made on the preced- 
ing Klmplo case in the phloxes. The funnel chameter- 
Istic to one that shows In the parents, becomes latent la 
the (liUdrcn thus skipidng ihto gcneratloo, nirit it 
appears among the grandchildren Those grandc&fl nt^ 
exhibiting It would he atavistic. Tbe atavl^rl of 
recesslvo character la constant from the time It)^ 
reapfieuranre and does not need to bo '*fix>e ( by 

further gnuruttuos of Inbreeding The potency of tbs' 
faaor for the funnel shape has not bem altered by 
hybrid asMiciatlon with a dlffer«t sort of mate In 
fact, there seems to be no known sort of inflonnce that 
may be employed to change the nature of a fufffor 
Henry Fairfield Oshom has recently stated that futtors 
aro the must stable things that he kn4iws of In tbe 
realm of biology The chief of the Mendelian principles 
to this one ooncefnlng the association without contam- 
ination or change of pairs of factora In tbe body celto 
and of their pure segregation from each other wtM 
gametPH are formed Tbe three to one ratio among the 
grand! hlldren to dependent uprm tills hypoUieala. It to 
also evident that there are two distinct types uf the 
dominant i harnctcrUtlc. tr. the pure4)rcedlng and the 
liybrid, distinguishable by tbe progeny they give The 
hybrid dominant carries ubmg the recessive trait and 
gives no eridence of it on mere Inspectton. Feeble- 
mindedness In roan, one kind at leaot, to a rsceaslve 
characteristic, and this accounts for a feeble-minded 
child occasionally arising from two normal parents. 
The bhie-eyed condition Is similar and may appear 
anamg tbe firc^ceny of brown-eyed parentn. 

Thus far our dlwusalnn of h>brtdlsatton baa dealt 
with cases In which the parent pto&te ur aolnmla dif- 
fered In one polr of characters only We advance a 
step In complexity when we consider what fbUowa 
when fbrma are mated which are distinguishable to 
rospeet to two pairs of traits. To ravert to the Phloxes, 
let na suppose that a strain having flowers salver- 
shaped and colored to orosaed to one wboee flowers ars 
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ruomO-ihapMl un6 white. The ImiMdUite profW tnn 
MMh a nmtiiiff U milfcmu and nMUta the dpthlaant 
traltim oolor and the mtlrtr ahapa. The genmUtei cf 
tba grandcbildnai. derlvtid ua In tba alnaple Phlox caM^ 
la a inixtnra In every 16 Indlvldoala there are ea Ifce 
ererafr 

0 onlitred iind aHh-erehaped, 

8 cohtred and funnel-ahaped. 

8 white luid aulveiwdiaped, and 

1 white and ^mDel-ldlaped. 

Aa un Hid In \lHuuUxlnff the proc f awa that underl/ 
fhla »tUi, let iiH refer again to the diagram. Bach of 
the chninKtauineH In the male latiiete haa a black mark 
In It SnpiMme ihe dot In the atralght chrMnoaome la 
ttie gene determining aalver abape and the dot ttk the 
curved < hrmnoiiome la the gene for coh>red flowera. The 
homulogooa chromoaomea bn tba female gamete are 
HiHtvi'n Mdthiiut marks In the correapondlng pUicea or 
^loci Thia algBlfles that they nre carrying the recea- 
atre genea ccaidlftiailttf funnel ahntic and mm-colored 
IlnwerM, reapectlvely ( Ree Ftgue 1 In the diagram ) 
FertlUnittaa glTea a cell (Figure 2 of dlngnim) hyltrld 



scsBtmFlo 

\ 

IB raapfgt to tim pain df 
up (Ihgnrd 8 or diagram) , . 

dewvra and M bdb^ l«r>IM 0m 
and fnuiel a^* 

tormatleii of ganietea hy thi dhh|ramj 

the uamal rednctlflii hi o^cttrA la 

tmportant to note that whlti m dttemofmlt idwkya 
mgiaraiea from rod rhipmdmm tm fm atttarttt# dP 
fereot gametea) and llkeitigl idmmm 0^ 

nrntea from curved. It a ea ma to he A matter of IndlBbr*^ 
cnee whether the Ma4A*df>f|ik todbaewa Into agmoeto 
with the blAck-dotted or tl||ntmi4t>tted curved chrtmMh 
Mune lb 

The aatiie holda good M^attad rod. Aeoord* 

Ingly four klnda of gaiffeleir -are powdble (Figure 
4»of dlagmm). and the flm hjrbrld generation ftirma 
three In equal numbera. dfohr wQipoee a lot of eggs of 
theee four aorta are inlte£dHtb a lot of male gametea 
of the name aorta and thi are left to chance. 

The lawa of protaiblllty am lead ua to the four com- 
hlnatlona nlrrady iiwntloaefi aa found among the grand* 
children and In the arnted |M0puittona 




wWd fha flhfir UMk. 
emaoig wunni Apimf,amimieu 
im* cxeemHap niva^i wiwn 

-Ml 

« MiiMiita e Mt* O 
ipeaea In ■■tbk tiifvllniipMDee)^ 

•aggiate ftnmu^ pM*' 

Into dew oaMfiMtfaaw at tiuM i 
tMa petodide w^di towird WJ 
that with a Hitle tltoelm oM* iMha 1 
order - " >*■ ^ ' 

A large part of the aueeem of UiNg 
pMdent on aeeitrbiif mew 'cam^ttwyi eC i ^ 
ivauhlng from hjdirMlaaitoBa. 
reflnemmrta to ttie Ditovtiilb Of fMnlttoMMk iMt WU 
theae are ntoety taterpretobto to toiuto of chr wdeto to a 
hehavkitr 


Quantity Production of ReKef Maps 

A New Process Whereb^r These May Be Mad Quickly and in Large Numben 

By Dr» Aljhd Gradmwita 


I NASMUCH ai ordinary 
inuim fall to con\cy un> 
ndequate Idea of the 
ground thev uiv Intended 
to allow endeuvorH hn\e 
long been mode to pro- 
vide pluatle lUHtM, reiire- 
Mating alt three dltnen 
alone, the kelghta ae well 
aa the lengthaund widtha. 

Thoee ho far produced, 
however, were Hnyl lilng 
hut MHllafuitor) If made 
of plaster of ParlA they 
wonUb in fuct. lie Uto 
Hchematloal, of dluiefi* 
alona hardly ever true to 
scale and colors caily ael 
dmn agreeing with nat- 
ural condltlona Though 
tbeee reliefs could be 
inanifohled, two coplea of 
the mine ortglnHt hardly 
ever agreed with one an- 
other, i^hlle each had to 
he aeperutely painted and 
written iiD Other plastic maps were made up of a 
^^mipcrpoMlUon of imHtetxwrd (or wooden) abe^ ar- 
[^Sin^ged In stair fMMliha nnlem the stalra were 
Wtoiithed over with some plastic nuiterlal, these would 
^ pn lUce a Wrung Impremlnn Moreover, all these maps 
mm much too exiMAHlve 1c lend themselves to any 
tvtom general um 

Munich arulptor. Karl WeONchoa. has designed a 
radically new pnK'em ftir providing relief maps of aur- 
prlalng iierfetthm and remarkable cbeapnesa. In facb 
any ordinary level map can by this proeesa be converted 
Into an exceltent plastic map. 

The map to be o|»eniled on Is fixed In a frame pro- 
viding the proper tenHlra. after uhleh it is placed above 
auwe plastic material and, hy inolHtenlng with aome 
MWcIbI liquid, made dticlUe at any plAceu correapnod- 
to Hevatlona or depresMlons of the ground. The 
map having then been preened ugaUiHt the plnstlc mass, 
the MghtH Hnd depths are worked out with Npedul 
Instnituents In accordance with the altitude data of the 
ina|)* The ductlUty of the map varies rmiu one piHnt 
to the other, any tearing or other damage being effec- 
tively prevented Ingtmluusly oonatructed npparatus 
allow llie variable lidght of relief to be clieck<< ascer- 
taining oTwi the slightest Innccuracles. In fact, the 
level nitifi is thus ciinveru»d Into r faithful model of the 
ground true to scale with regard to all Its dtuMukaa 
and angles. 

TIte plant l« mass almve nferred to enables even the 
moat minute details. suHi as atrae bridges, railroad 
lines, cuttings, to be worked out 
Prean this primitive iitold, there la produced a coun- 
ter-mold, destined to lie used as matrix in stamptng 
any deal rad number of r«t»llcas. Special stamptog nm* 
chtoea, working under high pressure, are used to this 
ctauecUoB 

For each plastle map to b« stamped with this va^ 
rlx, a level map la made ductile In the same manaer an 



A flat original (1^) nnd the relief map into wUrii It Is transformed by tbs new ] 


In couDKlIun with the primitive mold and is by (he 
matrix pressed agfiinKt an Immediately hardening plas- 
tic iiiasa. Rtamplngs follow upon tme another ao rap- 
idly thut ever\ fl\e iitiniites a relief map Is ready to 
leave tlie inHchlne Tlie latter Is so derignsd that, 
while one mold is In (he press, another can bo prsparCd* 
In order on withdrawing the forawr, to be tosertod 
wltltouf dclH> 

Thanks to the stamping imicess, sach relief leaving 
the machine Is a lierfocl re^ica of the prlmltlvt mold, 
the surface of each being a pr e<ia a d«4»r pravloiuly level 
map It Is Immediately ready fbr'use and, as an liu- 
l>roved map, it la snltshle tor a multitude of appll- 
cntliAs. 

The insciiptlons, f*<iitirN iind original pn»port1(4is itf 
tlie map are In no way altered by tho treatuMt The re- 
lief mnp Is hard as wood oAd of unUmttad durability, 
neither Us dlmcnshiiui nor ltd votome undergoing any 
( lutngc in the course of time. 

Tiu* process above deaertbod and the poeslUUty of 
iiumlfulding open up an enonbeits field of applkatloii, 
tlw extent of which cannot yqt bo adequately gaged, 

Rchools--Henicnlary schooto to the first place, hot 
even HPCiindary snd high schools, aplversltles and tech- 
nicnl enli eg eo will derive iM|eh< advantage from thi 
new lyiw of mop. Hd nntoutry fiat map fro* 

qocntly ctmwyw no adequate Ufto of the conformation , 
of the soil, idastlc maps gIvtA-tooto vivid and Impreo* 
rive Idea of everything periplptog to geography and 
lend a new and unexpected tolMet to a doctrine gn- 
orally nppealtog to tow pnplh|u.llMMnn]ich as the plastic 
ntop la a perfect repUca off 
stole, It Is the meat efliritot j 
Mflora prooccdlng to an 

S enahUng poifils to cheei^ 
derived frooi the ptoiddf 
Water, mining and harbor j 
more quicbly when plaimtor^totfr jto mn niA rattog riMr 


Rchemeg with tbe atd bt 
accurate relteto. td fbdt^ 
no bettor tueane of Adtof- 
ttslng s gtocD sriiMfl; w 
mm of a givrii idbjA. 
can be tinagtoedL tfllifto 
engibeertad dtofirtobk 
with their totolUltli^ 
grannd-plaas and ftova- 
tiona r^lva and fi«E|u 
rial egilmatto iriU al- 
ways torm m 
any ptojaet* jridstHtol 
maps nre hovwA^ to 
bitertot the malC 
iiitoul In thtoga to torrid 
served to a narrow rin^ 
of experiA Ubtoitinwito' 
ly, as is the case of iwwfe 
tnvoitloiiA evfsi mAhbry 
drcica are HMy to ho In- 
tereotod In ^ tba ptoefto 
above dsi crib ed, 

In toe opea^ up of 
new obontries, tho boar 
pvoceea wiu Md inttoto 


able help^ the more so as a combtoStosi Of asririd m 
veylag with the wholesale prodacripB 0 ptantte 400 
has been attempted. In fact, the estopany explomnd, 
the procosi haa asoodated Itself with U«t Aerial Pleto^ 
I^td., the fleias Works end too intocnimnat Stooeto 
graphic Central fltatlon, with a view to 
ndMivorti la th. (ntMMla «t w|tM» wiwp l i i 
inyMtlfitloa. 

WbMM. iMiijr dM«d«i itmM Jir^MHUjr t. Mkp 
v., (at n monmm to^) W mmUM mettoO 
<>ouitrl« aa, «#« tba WMor oeXMea. Bnadi AatNHli 
and Alto, Ow cn m lil n rtl M o< aarfil pfcotoawaSg n i^ 
toitramiiwixir nnd pUuttenywiP pndnetlw m WwS, 
tli.«rMter|Mrt «t tlto«anac.<tf ««rMiah,,iriMwS 
at) tor baan ttohnoam, to ba nwda aaeaMbto to fawt^ 
kind tor too tonait ot ad to to wH a Wtoi to aiO t t f 
niaa cDrlUaattoto thva ndlDilBt vatato irtflO It iMiia^ 
othtnriaa baw tokw eantarlaa to otato vd> ' ItotiL'l 
tora tho ootatat^n ftwt ikatf ton* tna^^toa toll tolJ 
(•nltfratod kgr toin. to aM to a w B dlto ww an a«atf 
pirtoto to Hitot oc tto ftm Safc to toM dtaawli 
bla tntnn MM of acaaltir. 


rpn^O^lO Mjtor oC tto OWtoii «C 1 
1 Vn. flto toMM, am 

ItotMia^ toitoMAa.(Mto|nitrto>to naC i 
tor tto tototoSaWWl toMWtoa to taHto .t 
to gaa o iti to>. toWllMa iMl li i Mi | .. a a < t. to<(^ 


( immd on a 

^ ) to atntotof It, tom 
b>to loMi mmimt- 
Faampletotoo tai(riirt>t 

I ton mtot I 
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pfcwfc tk« bed fhm Um ptkul pad brlas h farto podtioa to b« soektd Ao AuIUb tvW OiU«t» Tbo pleker Kt work In the ffinJU 

ApPMtno twwmtt i on thi tnotor Thtot moton wittM tko «otbm bofoio droppliui It in tho fanirf * 

Th« ritetric cotUn plckcii ud mmt of iti dfUils 

lifiil Cotton Pickw dw ot a munti double Axt Tli« braiduM «t*re iiiiide lo Xhe Braille Typewriter I 

% in uhlch humun Uibor haii rewdvo Inwardly, ilmn tTHutlap « comWlke moveiiHmt rpnK iimiMo olnholtfi fnr Hu* hi 
BBt rOte fop tho 4000 up nwre and when iIipup wpiv plmwl mpOiiHt the cotton, iiuMwlIt | j|flren.iit |n |(h innjor f»*ii1ur( 
IMMB tdeked by hand, proulaM frw fhe *>o«k wftliont collecilna any imrt of the „|,,hubci A ihnniciep for oimIi 
ed by the advent of an electri- boll or leiivwi of tlie id«nt Thin, havlnff aiUved the ui^^l toward whlih an> alnlodiot i 
which bna rercotly lieen pe^ rwiiuvlng (lie ho adopted the murh Hppn.xIniateM. Ilut riierli«DlcaHy a 

practical oiwratlon on a plonU- ^^ed anctlcm Idea f»ir eurrUn* tbe c*Jtton lo the recep. ali.lmln^t la >frv rtIfTcreoi from nm 

kanaes, In tlw heart of Uw north tncle to receive It \ Ikxihle tube efnnetilna with n ,»,rtl«»hir o»nn«U«»n Uaaeen the 

loiff on the machine did the triclc tirUlnarv t>'pe .>r ocrlpl Tlie It 

vice make* It MMihle for a per- B*t^b vnnrhlne carrier u complete electric power „ther hand im i-onw loiixh nnd <1 
> to 700 pomida of cotton a day. plant The tractor engine fumiahea wiltbtent eleetrit fnau h\x simple cleimntH* These 

0 ino And by 80 doing power to (»perate the etglit nnitora required to run the dlfTering In ahaiie c<>nHiKt p^pr> on< 

• iCTVtttiV^rh^ of the etdUm machine 'the brtnhea In the leads are driten b> a dot idcntloiil exco|)t fni aim 

nWw vRHnM all the entten be llexlble drlro-abaft about three feet hng, which is eon imslibm If tuke the ^ksfiot ( 

IvJiH^lliin&nited period In the nected to a amoU motor mistiended iiUMit half wu> of the h|x simts in a <kf eiirdH 


Mntort ftnd rontml 


*^TIm Sttccdflgful Cotton Pkto 

T nn cottun fttidnatTr, in which human labor haa 
ptnyed the Important rOto for the 4000 up mtire 
tbaf; cattoo hha bMn {deked by hand, promlnea 
tu btioome rwofutloolned by the advent of an electii* 
cally opinita||i:, picker, which baa recently liean per^ 
fecM luid pmckd in practical oiwratlnn <m a planta- 
tleitat.Utt)e Rodk. Arkanaks, In tlm heart of the north 
en cotton heKk 

Thie new'elaccric device makee It npea ib le for a per- 
ean to gather tram 4<10 to 700 poooda of cotton a day. 
aa conipofed wHhtOt'io inf> hf famtl. And by so doing 
ir laHHutaim iu aplvo the Invatitf'^rhliletn of the etdUm 
grower, that of bring ablw ijdlHjOtt all the entten be 
plante and- to do ao dvOMpiliinnulted parlod In the 
full tiefoPe tho mine 
frtidtii damage the 
and graathr Worn the ^ 
of the crop, \ ’ %r 

It oeeme odd, jet 
tliat any cotton groMnr edi\ <4^ 
mtae about three 
murh cotton ae hie hired 
lielp can picfe. IhnUka the 
imrvetd of com. dHieat and 
4>tber ecopa. where a me^ 

HibM entg down the atallia 
and niakea hut one trip over 
the IMd for a harveet. tliePe 
are three dlatfoct cropa to 
tbo cotton plant TM» meana 
a harvest perit»d of two 
montiMk w man and thus 
eilnili^^ the floating labor 
riietijift and omhee each t. 
planigttan owpergjpHrdy 
ptmOm Jopim. Ua own j|m ^ 
to pM cettoQ. OutiPiliy s deae-np 

eaniiQtbeUitet«M4herm^ ^ 

of the ahm and Mtofla matuee of the work, which 
brtnga agdi mbuR rethtm and baa alwaya been the 
teak of tbeimgmi * 

Tbhi la bnt one fMture of thla twentieth century 
plckeBi Okbtr polnta In Its flivor art not to be over^ 
haikefl. Ttmw If* will result In corhm bring picked 
when riim dm laapcoviiia tbo grade two or three 
ttmea and addmg flO or mere to the value of a bale. 
By ba^ hnt half tfae eotton of the Bontli la being 
picked Ml tUM beCdm U baa deteriorated In value be- 
cpp ff ef winmev eleiiwnta. 

’Ttfli iMiBl kOiftipt t» raplw* haad pteUnr mar be 
(Kited mxk of L. C. StoekoiboiK, ot Meinphlat 

lyn;,, St tdtate ttait he ifeecilved U« reel inqdratkiB 
heStlil nj^ to the iierteetiav (rf^ the pntont mncMne^ 
wito e 40W 

tWPlMK de«B 

lagjeattw Wda., 

; 




m 


deae-np view of t!be Stnekenborg cotton pirimr and the tractor that carriee H 

•k, which down tl>e auetlon tube \fter the cotdb coinpleiea tta ihe blind, 

been the trip througb the tube tmd Just before It drops Into the liiiiHinite 

bag, It is given h cleaning liy funning, unedher nioior 1 h a cert» 

i century oiwrutlng tlie blou-er im well an firovldtag auction power en< h of tl 

be over- There are fonaidiklug tulwe to a machine, each with Mtru<ttanii 

ig picked Ur pair of naWom. Hitinw^rted overhead by a balance cmnimcf. 

or three arrangement, the plckerR are auapended with auch light Htrlklng t 

rf a bale, ness and flexibility that even a child cunld shift them rUm of u 

Is bring about with ease The luaclitne ns It porwh through the have the 

value be- fteld can pick eight rowR The negro — nnd i»w<*ral have for each 

hem tried on the machine — finds no trouble In using sired to s 
X may be It, gnd ht cheeking up his work It has been found tliat a space k 

Ueuipfals, wbdiW be fortiierlj picked 100 is>unds by hnod he has, pass on l 

uqdrathm with only a f^jlays inilnlng, been picking doo pounds farther rc 
tnachhte^ hy machine \ father ib» 


The Braille Tjrpcwriter for the Blind 

T IIK Umlllo olphaliet fur tin* lilind Im n** 

UlflTenmt In 1 (h inn>>r ft-iilures. rnoii iinv oilier 
nlpbubet A thiinicler for oimIi sound — that Is lie 
Itleal toward which un> iilpbiiliet more or lens i lonrix 
upproxlniateM. Ilut nierluiDlciilly speaking the Braille 
nlpliHbet Is \fr\ (llfTcreoi from tm> otlier Tlwre is no 
partbubir c'onnccUon U*tween the indhidual letters of 
onr tirUlnnrv t>'pe or scrlpi Tlie Ilnillle lellers. on the 
other bund im eonwloiish nnd deltlx rnteh Imllr up 
from six simple clenufits* These elementM, Instend of 
differing In sbaiie cimslKt p^er> <me of them of n single 
dot idcmtloiil exoopt fm ilt^ alagte c hanic lerlsili of 
))osllli*n If we fjike the sfiot on n domlttn or one 
of the six s|intH in g ih*c*k of eiirds wx‘ have the whole 
j ihiiifc. there Is fore us. And 
nIdiv eiidi (bit iiffordH uh tlie 
ahi nmllve uf Us presenee or 
i»l)M(»ni*e wc (iin uiiike of ilie 
wholi sK c\iKtl\ JnJxJsJx- 
JxJ #»r iM dllTenmt csmildns 
lions (*f dt»is, eocli i-onilUnn- 
ilim rontdlninx iH.rbn|Sf six 
doN isrliiiiw ii\e, or four 
ibns two one--or Iu om 
C1IHC nom lit nil Kxcindlng 
so fur IIS iMiMslble eomlHiiu* 
lions which might lie nm 
bli.iiioiN In the pending tin 
gcr ibore iiri' ]*Iulnlj enougii 
eomblnntlonN to ire|H*eRent all 
the b tic rs and to feXvtt a hup 
T» lus fi»r use H8 arhitrui^ 

M> mlsiK 

Btii flH Tiicl that the al 
idmliet Is so deflnlteh 
jiwed i*f a rtiiin’l go f'f 
carries H efemeats Influe * ftsV \h 

Riga Ilf all tri <140 ^ > 
Ihe blind, one of wIilHi of (renrh itinii i 
liiiiHtnite AVlth a psTMit^fe kej flu* each ) 






i<tw»pe;0»ly p iWT ^ «l^ 


Is It certain oiiemting slmpllrlty But auU a'kby ft>r^ 
each of the eomiNment elements of tlie letters the nm • 
Mtruettonuf slmpltoltj Is so great, and the machine so 
minisic*t. that the objection against the nemutty of 
striking three or four keys to complete the reitreumtii 
tUm of u single letter la of no welglit Thcretbre we 
have the Brullle iJTiewriter with six printing kcjH, loio 
for euth uf the idx poritlons In which ft can be de- 
sired to strike a dot . and, in the middle of the gnuip, 
s space key which shifts the paper when It be time to 
pass on to the formation of Ihe next letter With the 
farther remark that the machine Is really an ciuboAstng 
father than a printing erne, that Is all there Is lo It 

Low-Pirtowir* Stfetj 
Vshe 

O^FETY x'alVeR de- 
O signed for low pres- 
sure are ImportaBt for 
certain uses. It Is dc-- 
slrabto tlmt ftneh valves 
open al a itrmletemdned 
pressure and aoat tight 
ly so as to mtalnitxe 
leakage A new ftirni of 
safety valve |o fnlflll 
these reflUlreaMflts has 
been darignsA and con- 
structed hy the Bureau 
of Staadarda. 



kttm far IlM bUnd 
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From Common Carp to Fanciest of Gold Fish 

Some of the Wide Variationa Which Are Comprised Within a Single Scientific daaaification 

By Ralph Hawartl 


A VIMALR whicli nitin luifl und which 

hiiTtt niulUpllod under his auporvt^hm often diffier 
conalderabK, mit (ail> In their fonn but uIho In their 
chanictcriMtlcH, from tbdr wild relatlxea, m that it 1m 
often difficult to dutemilne u Itb any deitree of accuracy 
the origin of the animal In question The goldlUh 1m 
n deaceqdant of the emdan carti iCaranlUM mltfarU) 
which l« found In the stow running and atandlng waters 
of Kurope and West Asia In Ita tyidcal form, thlM 
fresh water flub has « prominently curved ha(*k, and 
H« mich It InhaMta the larger lakes. In lUi otlier form 
It U DH»re eUmgatod and Hhnder, thin In the ao-called 
**biingw'’ form, and aa auch It IntmtHta the imialler 
pondM. From tlie latter form the giddflah haH hem 
developed 

The carpa, and especially^ the emdan fomia, poenem 
the churacteiiMtlc of taking 'on a more or Iomb IntmMln) 
glase. the lUh being then colored nnl or yellow This 
means that Inceptive alblnolsm Is a trait, true alblno- 
Inu, 0 white c<duraH<m being seldtmi olieened In 
aquatic anlmalM. A yellow coloratLoii la ndentiflcally 
known as xonthochrola , here the dark cellci are filled 
with a more or less Intensive yellow pigment 
Tbe yellow color, noticed l>y the Chinese, was the 
starting point of h golden yellow crudan carp Then, 
throngh observation and select ion of those fish which 
bappioed to posshhm a dllTercot coKw and those which 
had tbe desired shape In tlie highest degree, the gold- 
fisli was slowly devehqwd. But this again was the 
starting point of still otiter ni<«s which often had the 
must blsarre shape, and artistic form, and tliese are 
(be ornamental flab which are so universally ItknL 
Of those forma which have been developed fnaii tbe 
IpUdfff'i the iwnst ctnnmon are the veHtall, telescope, 
tetescopo>Telttall, egg fish, lion head, celestial, and 
eomet The comet has n simple caudal fin whldi is 
broad and kmg, In all oBier forms or races this, ns 
well RM the anal fin, Is doubled, the rest of the fins 
being ulmortiuiU> large Tbe doubling of Uw fin Is 
explaln«*d by the fad that. In the embryo stage, tbe 
fins are in two h) mmeirical halves u hlch, under noniml 
conditlnnH, grow together If tills does not happen 
the fins of the fish remain doubled At the same time 
the skeleton Is extraordinarily chimgod in its struc- 
ture, the Iwmea being Twlml No other free lining fish 
is so churucterixed Vetltntls have also been developed 


which have had three tail fiBfi,*thc center one balng 
norttiaU while Uie two others wore pUu.'od on each 4de 

The foil beauty of tbe r^ltail ts de\ eloped in the 
seoond year Perfect spedtoens must have an entirely 
fllvided tall fin and It slamld he a <Mlcttte long veil 
like structure hanging downward Tlie anal fin must 
also be chMibled. Tim dorsal fin s^uld be bigli and 
long, and the other fins should also lie peculiarly placed 
Hie teleseiipa velltail must have. In addltlim to these 
fiecullarltles, well-developed eyes placed on n tiny emin- 
eooe so that they protrude from tbe head, giving them 
the aiipenrance of siimll telescopes. It la interestiftg to 
observe that these fish con be perfectly black, a char 
actertslic which has been but seldom observed and Is 
known ns tnelanisiiu 

Uon heads, egg flsli, and celestlala do not posaess 
dorsal fins. Tlieir other fins are not particularly en- 
largpti, hut tbelr anal and caudal fins must be douMed. 
Tlie older Uon heads are characteiixed by fieshy pro- 
tuberances over tbe head The lion liead and egg fish 
differ from the celestial in that the hitter bus eyes 
resembling those of the teleecnpe, but with their pn^lM 
placed In such a posltltsi that they can see imly upward. 

Of all those various ni(«s of goldfish, species have 
heMi devekqwd whicli not tiily have tlieir normal scales, 
but which, as tbe fanciers say, are mvilelefoi. But this 
is not an absolute fact Kln«*e the scales of the latter are 
In such a cnndltlfa that they are scarcely visible, and 
being without pigment they are often as clear aa glass. 

All goldfish races are <h>foniied. In fact this is more 
tlian a mere deformity for the swidlm belly the pro- 
truding eyes of the telcHnipe and the celestial, tlie doub- 
ling of the fins; tlie lack of dorsal finn In tbe celeetlal, 
and the Him heads, arc produml through u disease 
which Is trumanltteit from genorafhm to generation, 
and Is called yolk weakness. Tbe embryo of these 
races have the slcklv property of absorbing water Into 
tbe food storing yolk 

Tlie bree<llng of tiawe goldfish types Is not at all dif- 
ficult In the balanced aquarium As n rule two males 
are placed together with one finale. Tlie sexes differ 
at tlieir anal part, the female having n short, slightly 
protruding egg tube, white the mate has a slight notch 
at this partkniter spot As ebon as It becomes warm 
tbe breeding seasun rets lih Tbe mates begin to drive 
the feiimle, the loveplay testing some time. Kinully the 


hamate lays her eggs In the delicately fBathered water 
plants. When tbe spawn bos been deposited tlie parents 
Hbould be removed from tlie aquarium 
The young hsteh In from three to eteven days, and 
they should he placed In an older aquarinm where the 
glaas has bocoiue coated with sign. Here a suffirient 
supply of infusorial food will be found by the fry 
After 14 days tbe young fish are too old fur this tiny 
fcMKh they then require larger crustaceans such as 
daphnia and ogclops whldi inhabit all of our ponds and 
lakan This Is tbe natural food for them and they will 
thrive amaslngly on It 

Older species should not be fed writh live food, aa 
this may cause on acddental Introdnctlan of pnmaitte 
diseases. It Is better to provide them with raw, 
scraped, lean meat, small earthwrorms, and a better 
grade of the artificial fish foods found on the market 
For the suecessful development of these fish no elab- 
orate aquarium Is necessary They are satisfied with a 
simple tank provided with growing water plants, 

eye must first become accnstoined to the peculiar 
racial charecteristtes of those highly develop and 
spedallxed animate which man has funned beitore they 
can be appreciated. But under no drcumstances can tt 
be deniedi that these products of selective breeding are 
unique and grotesquely beautiful. And In addition to 
this the care of such anliiuils, and thHr breeding In 
the naturally bntenced aquarium Is fuU of fasclnatloau 

Puli TiAalad Confcrtnci on IbuUo 
Rifi^tion ^ 

D UBINQ the past summer the principal nations have 
been represented at a conference having for its 
ob>M!t tbe formulation of ragulattons governing tbe use 
of radio by dUfevent nations. 

Two delegates from tbe Hepartiottit of Gommerce 
were pm»t at the conferenoe, and various tmpmrtaat 
rules wrere laid down These Include^ recommendations 
as to the frequency of waves which sbalt be used for 
various distances, the use of rimllar frequencies by sta- 
tions In the reme locality, tbe employment of tbe least 
possible number of wave lengths by each nation, and 
tbe reoomnwndaUun for the uttUsatlan of the dtree- 
tlonal properties of radio* These recommendations, 
however, are not binding upon any of«^ nations 
whldi were parties to tbe conf er ence. 
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8trAl.Wtal«M 

«f iwOrt wnmU^ flqtoiurtr ow 4QgOOO 
mgniftt MthNi la tb« teath AttHntUs kUid OoU 
^ ^ ^ fwooto fhituiw b* ccnw tb d Into 
n totttMb' lA qobntttjr p4?odacttoa. Owrie F If itctMll, 
tecipMUlWof thftBvnnaof Tnlted SUteo 

DUH^HomoI OC AjrrMniltm hM comctly opiunlMd th« 
valoo tif tUa onttvo pbuit, ■oroettme* cnllod auBtno, an 
n tttmtflntliHC Mnk ilmUar to inqNnted tooa mia cof- 
teaf. Thfai Mirubbonv witb lt« brUUant red berrlm 
«ikl < w er g nwn tanvoo, growa wtkt over an area extend- 
la|r from Uw Jamei Blvni of Vltylnla along the coaat 
of Oia Sootbem and Qutf Statea to tbe Klo Omnde 
River of TIaxaa The plaatt at preaent, haa wide appeal 
deeoratlvt porpoaea and aa Chiiattnaa treca daring 
the fBcttvo aanwaL 

the nae ot thta apedca of bollr aa a beverage la not 
a modem dlaeoveiy, Ita uae bg tbe Indiana la moat 
tnWe a Uo gly deacrlbed la pnbUcatlana by Dr W E. 
Aaflbrd of Department of Agrlcaltare and alao by 
Dr B. M Hate, formerly in the aervlce of the Ooveni' 
mant • and In a crude way a drink baa bem made from 
holly bi Sootbem bomea from earlteat recolloctlona until 
tbe preacnt day Gbemical reaaarch, however, had 
failed la eerabtlab tbe calfelne content of cawdna 
until 18T2, 

Tbe exlgixiclea of the World War were cauae fw h 
renewal of adontiaG research on the subject Beapun- 
rive to a requeat from the Katloiuil Beamrch Oonncll 
for a native aource of calfrine ftir medicinal and chem- 
ical purpoaea, thr Frederick D Power and Victor K. 
Obeannt of the nnican of Ghemlatry, United litatea De- 
partment of Agriculture, focnaed their attention on the 
berry-producing holly Somplen of the leavea analysed 
by tbm cfaenitria evIdeDced aa high aa 1 05 per cent of 
odTetne It remained, however, for Oeorge F MItcliell. 
tea apeciallat of the Federal Ooveminent, becauae of hla 
knowledge of cultivation and manufacture of tea. to 
appraise the cammerdal poaribllltlea of tbo riotous 
growth aa a beverage. ll>e nppUcntlon of Mdentlflc 
metbodi, according to hla belief. In the curing of the 
holly leaves and In the manufacture of tbe beverage 
seems to promise, on a ccnnmercial acate, a native drink 
of rival popularity to imported tea und cofFee^ Labora- 
tory experlmenta in Waabtngttm and reinforced ohnerva 
tlons in the Bonth during the past muumer, seem to 
Indicate that a delloluns drink can be produced. 

Atmple waya of harvesting and mnnufncturtng the 
leaves of this species of holly Into a beveroge are In 
tbe Interest of economy of prodnetirm All of the leaves 
contain caflWne. Tiw system of planting and pruning 
cuounerclal tea plants In Japan could be duplicated to 
advantage. Hedges can be cnlthotcd, a practice ob- 
served In the South where effective wlndbreaka are de- 
sired. Young pbtntii, under <ultuml conditions, grow 
about five fbet the ftrst year Pnmings w<»uld he 
desirable once or twice a year, the offshoots and leaves 
bring converted Into tea. The secmid jear the new 
gn^wth could again he separated from tbe imront plant, 
tbe pnmlag bring a few eyes above the old wood. This 
practice obtains In tho culture of ten-producing plants 
In Japan. For ten years this procedure c«iuld be dupli- 
cated : after then tbe plant would Involve "collar prun- 
ing," a cutting off of the shrub even with 
the ground so na to make way fbr a new 
and virile growth. The holly branches 
may be divorced from the parent abmb 
ritbgr by band or machinery. 

The ten as now bring concocted from 
casrtna In the laboratory of tbe Bureau 
of Obemtstry la of two oolom, one bring 
darkandtheother of a greedlah hue The 
mattufhcttib of tbe former <m quantity 
prodoGtloR Involves tbe stripping of tfie 
body leaves from Bie branches preriously 
pnmed and roimig the leaves in a tea- 
roinnk fnachtoe. This procedure does not 
euri Ibaf, as U trae In the production 
of fmtiortnd tea, but riuuters tbe cells of 
the Bios tumhid loose tbe Juice of 
tbeMaht The leaves are fermented from 
fbvee to aMditten berm, aftnr which they 
art dried at a tampmture 390 degrees 
MjifHlhelt In a eonvriUtoaat tea-drying 
ntafhW IWNriitsntty the leavfji are 
swillastin a nuMhfqe ngrinbltag 
ttAlfc tNnrriMifNlMPMdQrib 
a% ttmditbk fa eoneoetad in a fashion 
bhm bomrii In tasking eafPee-ritber 
NittMl Rta attattaNd taawa fot: two mb- 
ntes or priwdatmg for nvs mtautea. If 
the legraa are to be eonwited Into 
t rin^fiaatasb oolW, atrQipinf of the 
laanf todta m NtaKlMNi U muMcemiy* 



Type of tes-rolling mscbiiie p a oposed to be need in 
tbe rnsnufsetare of rssrias 



The toa-drying machine wbkb it la planned to 
transfer to the prodncHon «>f casetoa 


Cbeiulstry, In the process of destroying the oxidising 
agent with live steam, detariies the leaves from the 
stems. Or, in the abspnee of this effectnal agent, tbe 


stems can bo removed la a manner similar to that of 
tbo fanner UmdUng cowpeao. Thus tbe cost of manu- 
facturing this new drink of a grwnlrii hoe Is reduced 
to a mlnlhium. Beverage from casrina, on a coiumerrial 
scah% may be produced by tbe oonvenUonal loachlnery 
known to the manufacturers of tea In Japan. The 
units of machinery, however, may be curtailed matort- 
all) in tlie productUm of h drink from holly 
Holly known aa the **ChrlstmaM-berfy tree," grows 
tuxuriuntly und rlotousl} In VlrglnlH, North CaroUnu. 
Qcorgla, Florida, Alabama Louisiana, kftsrisidppi 
Texas und Bonth CaroUnu Other than its frequent oc- 
currence In a wild slate, iliere are cultivated hedges 
serving us wlndlirHiks on famw and us omainmtal 
groves. Pinna of tbe 1>eiNirt]Upnt of Agriculture already 
conteinplnte the propugntlon of this species of holly 
from both cuttings und seed Tlie latter method baa 
not fiervtofttre been nttenipietL The almndance of wlkl 
growth, scattering ns It Is over n elfle area of fields 
and forests, lends Itself to one esfaentlnt ohjecttoii, 
naiiiel} , it would have to he gathered b} pruning with 
bond labor CulttvHti*d Itedgetc, Hccifidlng to those 
familiar with tea culture, overciHiie this criticism Inas- 
much as tlie leaves und branches can he harvested by 
maclilnery The latter feature conirlhutes to tbe eron 
omy of manufacturing tbe l>everage t^aiimunlty fac- 
tories, which would utilise pnmings the riotous 
growth ns well as cultivated plants In tfaC making of 
beverage, Is the ultimate objoctive of the cbemlstH. 

Thiatle Gardening in San Frandneo 
ByG A.Ori» 

I N tlie backyards of Ban Fmm Uco and the Half Misin 
Bay reglfm wt' find u giant thistle bring cultlvatml 
for Its fcMHl \alue — n giant thistle of Mediterranean 
origin with spines which are lairh relentless and cruel 
but n large purple flower most gloriously scented which 
holds an Irresistible lure for the bees, n giant thistle 
which HO lov<*a Its adoptetl home that It refuses to be 
grown elsewhere In spile of the man> attempts to do Hi> 
This SHTiie thistle with Its wonderful, hlg luids and 
great t*orlntbtan leuws with their prickly spines. Is 
known to the consunier ns the artichoke, and su<li u 
tlellcfi(*t do we regiinl (he bud of this same flower tbut 
it sells for a lUglier price than the fumouS Hood River 
iifiples, Fre»«io nilsInH, Florida onmgeH, or Banta Clara 
Indee«b In our cltlea not only do we And It 
<llsplay<Kl in the fancy grocery but n*»t unusual Is It to 
find the piiHh-onrt iieddler devoting n part of his lim- 
ited space to tltc Mmite dcll(*H<y, und both the rich man 
tind tbe ]Kior man hn>H ll--often paying as high as a 
quarter npleiv 

We might perhaps better speak of Hits unique Ittdtts- 
fn ufl fl<a*(cultiire rather timn as market gnrdettlag, 
but h\ whntex'er name we cull It (Uillfomla reaps the 
nJi‘e annual return of lieiUr than u million and u half 
from It 'tlie artti boko seuwm begins early lu (he days 
of Oilobcr and reaches I is trest ulHiiit tbe first of April 
nor iicvHdmtuI 1m It that 11 should reach Its height Just 
ut tlie time when it will make the most definite apneul 
tit the city consumer Bt I^nls, New Orleans, 

York, rhlciigo, as well as the cities along tbe IVrlflt 
slope, all draw their supply from Ban Francisco b>o» 
this region (und tlie land Just a few miles southV ihei^ 
was shlpiied luMt year some 000 csrkdt^ 
lots avi )f these went to eastom 
and ino to cities along the Purifle rio^, 
while of course, Ban Francisco Itself is a 
big consumer 

Twenty five cents apiece doea not seem 
such a high price to pay for this deli- 
cacy when we st<q> to think that It must 
go (A the market In the middle of the 
winter when the appeal to the iKqnilnr 
taste will be moat imwvrful, and when 
we realise wimt a back brimklng >)h It Is 
to carefully imme and (ulitvato the plant 
so that It may break forth Into blosKnn at 
just the Identiial time we desire, and 
that this same blossmu shall hold all of 
the delicious succulence which makes It 
so lo\ed. Tlie grower cuts back his plants 
In June and It Is marvelous how soon 
after tbe plont has been pruned to tho 
very gruimd the great new leaves and 
sturdy flower stalks make thrir appear- 
ance And If It be given plenty to eat — 
for It has a ravenous appetltd and must 
have plenty of fsrtnisv, plenty nf water, 
with long days of bright sunshine and a 
rich black loom soil— It will be most ac- 
commodating and bud and blossom Jnri 
as the gardener would like. But woe 
betide tbe gardener who cuts down the 
rallonl 



Ab afUekoka gudw, dmitat ^^mhI Gw gfwt Imtm with tlwlr 
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RoentgenrRay ... 

Some Recent Applimtione of the %-tbi^ and AdUst raatm ftoidha" 

By P. J. f$tdo» 



S U5IB intemtlDK romrch work haft recently bm 
tvtrrirtl /Hit in connpriicn with the api^Icetloii of 
\ ru>K l>r llellhron of AmsterdHin. amtmjc othors. 
huB proved rimt In the world of art forgeries and altera 
than* til pkturpH ettn he dete<*ted wl^ eaae-»-a much- 
nnedefl pnitoithm for thone whoeo taste Uea in the 
(Urettlon of “old iiiaHtem.' Dr W F D Chambers 
has tiimiHi Ills uttentloQ to experimental work la cisi 
nectlon with tlie nature of the rayst and from a strien 
tlflc iK»lnt of view bis dlacoTerles are of linportann 
Kig 1 ntpresenta a thick lend stieet (whUh Is ImiiervlonM 
to the raya), out of which narrow, triangular HccttonK 
have been carefully cut There wus no apparent reesns 
ahy the idiadows aboold not have been Identically the 
Kiiiiie aUmg each side f»f each of the trliingular slots. 
A number of photographs resulted In tlie carious 
Mliaduw effects shown, which pnne that the rays vary 
according to the angle at wbUh tiuy leave tl^ anti- 
cathode Upon striking the object perpMidtcularly, rays 
leaving the antl-cathude at a rertnln angle were de- 
ilected by the object, producing the one-alded shadow 
effect Raya proceeding fntiii the antl-ratbode at an- 
4tther angle produced an alnuiat ayuinietrfoal effect. 

In the case of an X radiograph of a lead disk In 
different positions in relation to the cathode of a 
r*noUdge tube, the asyniiuetry of the rays Is again made 
iiinnlfest Tlie disk was not nioveil, but the Ooolldire 
lube WflH pivoted so that it could be turned, and tlie 
1 uys proceeding from the nntl-cathode at different 
ungles could be dim ted perpendtculurly upon the disk 
KIg 8 Ik an X radiograph of a nuidel of paraffin wax. 
Kliown In lino In the center of the page It will be seen 
(hilt the edges of the convex snrfaceri show up as white 
Ismds and the edges of the concave surfaces as black 
bands. It Is suptmued that these effects are produced 
by excitation of the photographic plate by Ibe rays 
(after passing through tlie object) Dr Ohanibers 
I liilina to have proved that these “chnnictorlstlc” bfinda 
are not due to lens distortion, ns wrm previously mip- 
posed, since hIs expcriimaits were made without lenses 
In niustrnllng nn astonishing effect of redlffnictlon 
of X-rays two large lead plates were used. In the 
renter of the one nearer the tube u pinhole was made 
In the center of the other phite, which was placed u 
Khort dlKtnnoe away and luiralUl wltli the first, a sliii- 
liar bole was nuide, and round It 8 holes 2 nira dl- 


squared tlie circle with Irik Xd«y nmofilMl 
As HDoiher illostruthm of gftect of agyttimetyy 
and of dlffraihed rays. ra>s df^racted by a lead dlidl 
and falling upon another lead dbdt with rix dmlar 
botes In It resulted In suino cotioua phofogrtpha, In 
one c*aMe all six holes apppafad corhaaidy dtamted. 
In another only four out of tht dx apprared at an 
The apiilti'atioa of X rays la tha realms of emanmre^ 
N far from uncomiiiun. in iba^axmblfiatloii of matarials 
for fliias and oilier defrag U Iq mmecesaary to take 
nidlograiihe except when InifMe^Methms are discovered. 
Tlie article Is mereU placed td pdritlan and risnally 



The wax Model of Fig, S belew. Shewing tta trae form 


I xuiiilnctl There Is practically no ordinary article of 
coiiuiierce noa, except lead, which la IniperThnis to 
the ra)s 

Fig 2 Ifl a radiograph of a weld In a steel bar show- 
ing imperfections In u elding. TIki white patch Is a 
cluster of air sfuicea. The rays are capable of pene- 
trating half an Inch of steel Imperfections In airplane 
Spars are stnillurly dete<*ted. rayM {Nnetrate 12 

Incites of wood with the greatest ease The sample 


By vre/ of fibowtaif bow earilr D iBd i fc et e 

alnmliuinv In a rdAeffmph df the hfdd of ah dMl 
ctigliie one may ase the em wtsea ronkd vhioh tBe 
ffwtal wag oaot 

Ot a venr dtfitere n t jcharaetef afe aome eiMfOidi 
X-radhiiraphg of Mdtal gnbjssta bf Xki mo i m t 
Knox, of Londotti aoitfs ef wUch w«re talum 'wtttt ag 
expoonre of a ascend nr two aa eon ip gre J wtBi tO 
mtnotee hi the early daya of Jt-radlography, Qos 
sbpwa the dlsposlUtM of bonsa In a pale of small fset 
Another is of a fr a ctnrad femur, wtiteg the bwiNtdi ‘ 
of beaWng, abowlng how tbs two bidvea unite and kfeW 
together again. In a third, a mottled, eSMhapad 
tiatcli la a collection ot atoBea In Bie gall bladder of a 
woman. Aa may be aappoaed, it was a aeHeat eaan 

An Intereetteg inatanoe ooenm of the appUcertSon 
of the rays In cmmeetlon with appewdl eit u As a vniA 
In a ratttograph the appendix woald eeanSly be pat* 
cepttble; It Is only when filled that It riiows up dark, 
with a alight break bet ween Um aettd eoateotn Agatfi, 
where normally the lunga ahonld appaar alinoat whiter 
In tha caae of a patlmit in an adraneed stage of oon- 
sumptHm the long on one elde Is use lem , while the 
mottled appearance of the other long tndloatee a sefiona 
condition. In this vlaw the ribs abow ne dark handa. 

An X^ray view of npeclal Interest to hortlcttlturlsU 
Is a radiograph of a cKnater of flowers* this appK* 
catkin of tba raya ofMia np the poaeltalUty of detecting 
and studying dl a eaees of plants and flowera. 

For permlMlon to pubUah these pictures our scknowl- 
edgment and thanks are due to tbs KOMifgsa Society, 
IiCndon ; Dr* Robert KUdx, Dr, W P D. Chambers and 
the Oox-Otvendlsfa Oa of London. It U to be regretted 
that, on grounds of wpace^ it has been n e ce s sar y fbr the 
editors to exclude aoine of the vitwa pot In tbrir hands 
by the author, and to rater to these through textual 
(Icacriptlan alone 

H«nr to Got Bottor Stnrlco with Laos Natand 
Gao In DoaMOtle Gas AppUaaeoo 

M any of the towna and dtlea of this country are 
depMidisit upon natural gas and are not provided 
wltli artificial gas plants. It la estimated that If the 
sources of natural gnu should become exhaosted, it 
would Uke $1,000,000 worth of Artificial gaa per day to 
replace It. As natural gas Is an extremely limited re- 


iitm^ter Tlic direct rays of the “iwndl” formed bj the 
pinhole In the first plate paiwed through the central 
hole In tlie Hcdiflcl plate, no that tmly diffracted ruy« 
acted uiKA the second plate The surprising result was 
that each of the eight circular liolcs appeared on the 
photographic plate os black and white Hnes forming 
two sides of a Hquaro Had they aiipcored as two 
panilter lines the effect might have been ascribed to 
pula r1 Ration , hh It Ik, no exphinatlcm bos yet been 
uffered of tho rcHult beyond the suggestion that tbe 
rays may be dlvUlble Only faint traces of the eight 
holes In the second plate were detected. We may 
nlmoKt expeit to hear next that Dr Chambora has 


spur was planed iierfectly smooth and tha grain Is seen 
to be straight and even But If tliere should be an 
Internal knot, shake or era* k. It would distinctly appear 
In the radiograph 


source, tbe greatest intercut should be shown In uy 
means for lessening its ooummiglon, provided good tef- 
vlce is still rvndarsd. 

Circular No J16 of tbe Buroau of Standards, lamed 
by the Superintendent of Documents, Washington, D 0., 
at 5 cents per copy, dsocribes ways In which better ser- 
vice can be obtilbted by slight modlficuticsu In exUtliig 
appliances. It Is shown that hr proper locaCloa of a 
burner and by tbe use of open-top stoves only eoe-teurth 
of tbe present amount of gas will be needed to render 
even better service than Is now obtained, lower ^«e- 
wirea could also be employed, thus lesesnlng imkage 
and Its attending waste. 



DaupMtrsUns tlwt tlM aiisW of kavlas tha flsthoSs Is 'FIs* A gaaosnSk of a w«M ta-S S^kar. Wwwias f%, $• Of 

partly dWvnsinaUvt of tbff aettcB of the ray* wiMlas t r apwf WH tWg ifcjWrhW Sf stew n tedSWl^ #<$»• 

A few X-roy photographs ont ef a large wiMher which illustrate the p s cglt a r ethets eeie Hm ee ehlihw^ shi f, 
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of » ppg raii jEOr «Mh^ boAkr 
4ipofl(tad «t ottrtAtai Induatrtai power 
pta|riit)i mt opt# paw #f wihMUe fM wmf rmr- 
«IP^ tr#V| ePflb ftpe teiui of fffuw !■ « ectcmUile adilow- 
iMwtoC o»d R Tucey of tbe 

tiiuma of Mlawi wdl may be propa In tbte 
# 1 ^ 0 # enreenioB freight rates and onstly eoat The Im- 
fs^tSBce el ttds new prupefe. Is immediately apparent 
wtMp wt* stops pb eotwider that over 94 per owit of oor 
total peodnetlon of bitomlDons eool is need Ih IndusMd 
power Pis&hs The recovery of nabumed 
fnel iDmm fpnuce r ef us e prewnhi later- 
eettng ponrtM!ltiea> and vunieetlQnahly 
many ef UMwe hoavy fuel vstre will avail 
tlwiaaeivaa of thle fortmlffal opportunity 
to rocmlt their dotty eool onppUee from 
tbetr OMMantalnuiia beapa of refoMu Wb«n 
oor d 4 nwetlg Mobt ratea are low end 
under unodittene where the price of cool 
approncbei levels prevalent a decade opo, 
tt Is mebtanatkal wbetber it would pay 
to devote ttme and envoy h> fuel Mlvaa# 
of this deeertptlen. However, with eond^ 
tlons oe they arc and the cost of recovery 
eoly 70 cents a ton. It Is {Mrectkel to nscue 
etuwswsy oool from powevidant scrap 
piles 

1ft Haropean ooentrles where ooul nor- 
mofly oommaada hlglMr prices than in ths 
Uol^ Btnteo. consIdsraMs esperlmcnta- 
tfttt and sMy have been devoted to the 
matter of Inereerins fbef otlUcntlon edl- 
ckncT In Oemuiny a procem h«e been 
developed tot eeporatltia tmbumed ooel 
from refuse by the uee of a Hperinl, elec- 
rromosttetlc eeporator In this countir 
the emplogrineiu; of mechanical stofcere 
favors the nee of low-priced screenings of Set sf h 
high aril content so that even under dr- 
oumstances where relatively high percent- 
ages of combustible msterial remain In the refuse, the 
monetary losses are excessive only under conditions 
like those now prevatent when freight rates are frenried 
and mining expenses unmniBUy st^ 

The SDiomit of anbumod fuel present In boiler-fur- 
nace refuse nocesssrily varies wld^ In different plants 
and largelT vrIH dstmiliie whether or not It will be 
firofticsl m Institute this salvage practice Woriilag 
tests made In tbo laboratories of the mining deparimont 
of the t^nlverslty of Illinois show the poeribltlHee of 
rveovering unbumed fuel hy criuOilng the refuse to 
pieces not larger than three^>lghths inch 
<in coal washing tables, and subsequently f 
removing the slime from the washed { 
liniduct by use of spedal screens or by 
means of a dewatering conveyor elevator 
The coal-woriilng table used In these 
tests bad a Unoteum-oovered surface 9 
feet Wide and 18 feet long snpiKMrted In 
a boriaotttal position with on adjustable < 
traverse Jncltnatton. Ah eccvnlrtc head > 
uimlun at one end gives the table n ksigl . 
tn^hul, redprocattng motlim of between 
M and 300 strokes per mlpute. The 
refttss Is deposited at ime ride of the | 
table Iw means of a stream of water and 
due t# the j"g)|H»g motion of the table | 
tbia^w^ material la subjected to rirsU ! 
flearioft wUch reeuUs m ths deposltlcn of i 
the pMtjerlal on top and the heavy ! 
refUee at' thw bottom I 

. tb# ^ibt material, which In fnnuice | 
tbfUaStWrii>1ng oedliiarily rooriris of cool 
P# U carried over the low ride of ! 
ths tobl# by the flow of water Addl- 
tlsfud sUbona «f water are supplied l>y I 
arium pf ft dlstrttmtUig loimdar The 
bvvyywmatbrisl, which U prindpslly din* 
debr 4k pfuvented f«nm washing down 
mmm. Mm of the tabte by means 
of yriumufl rikfltft The ludpweatftig mo. Geel-weA 
rikri 0(7 Ah# tpWe, which has a slow to; 

Wfdl ejUsdES oikd « a«ack jerk bock toward 
ridtlMlifti Jnsripfi ^ dUcarded tusterliri 

wad of th# totilft wiiwr# It touri 
mfbfM ifm the Cdeoiwd fuel dleetasrglag 
lsain.Sftlldsr^v the tiblef 

3Sjli<Wtll!l twrtt IwiTt f*f^T**— tbfit tiM totet 
jS' <fwM^ weo V ewA wt» » pw g iot of 

ifi mm «B* « hM ^ dwrfoped ja ttjji 

i itity flw Iikm -ot ^ 

taU U adn^wt* for Um rterair 
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'totof pleat which produces ippruxlmately 120 tons of 
iwsu every 94 hom os this wo^ admit of tbs coo- 
tlM|iu operatbitt of the salvage coble. The equipment 
eesmlal tn a strople powser pisnt consists of a cor- 
rugated roll crusher to which the refuse Is ted directly 
by n chute from the power plant. The crushed tnaierlal 
rikoold be stored teropiirnrlly tn m fOeder hopper from 
whhdi it may be ted to the washing table by means of a 
short screw conveyor Two convesrors are used to trans- 
port the recovmd, washed fUri and the discarded 
material to their respective storage bins. They also 



Set m test weights sad amssorcs presented to Fairfax Coonty. Virginia, 
by George HI. and Just retired from oSdsl use 

Use. the operate to remove the water and fine slime from the 
ndltione fueL 

frenried Hewatering of the wanlied fUcI Is eNomtlal bc^cHUHR a 
uimriderable proporilun of very ftne ash wushm over 
liler-ftir- the table with tite cuko. and the reuioval of this nliirie 
it plants ordinarily will resiilt In a reducthm of several |H>r cent 
will be In the arii ounioit of ttie rpet^veurd fool In nddillun 
^ariilng to roclalinlng the oontlmstlble Coal lust In the refuMv, 
urimont this treatment cleans tlie rinder and itmkes It more 
HHee of suitable for use os a ruad material. In concrete mixtures 
ifnse to or In other oonstructlon work. This treatment also 


Elaetriad OpflmtlM of SueUoii Jli«48cr 

A TWUNT\-1NCH suntan dredger In use on the 
Humss lUver In Wariilngtfin was recently con- 
verted fhuD steam to electric operation by a rather 
Htmpte nianlpulatloa As now arranged, the dredger 
boa a total coanectQd toad of 1822^ h p.. with motors 
ranging up tti lUOu h p. Turrmt Is us^ at both 2900 
and 440 volK a cable and reel malntulnlng cuimedloQ 
wllli tlw Hlion IIS the \easel moves forward 
i*ower Is taken from the 94,000-vnlts trananilarion 
line that paraltcls the line of operation of the dredger, 
leudH running from It to a hank of three 
UOO-lc V a transformers mounted on h scow 
nuMiriMl ti> the hank of the river Tills 
wow and ttic dredger are connected by a 
lt)U0-f<N)t length of Hubtimrine cable car- 
ried hv a ntd mounted on a muoII itntw 
lashed t<i the dredger This cable Is paid 
out ouUmuitInilb us the dredger moves 
atiead until all the cnhle hua been reeled 
out Tlio trnniifoniier sniw Is then coat 
adrift and iiH>\vd ahead the alncfc in the 
sabmarine cable la enlleU up on the reel, 
ond a neAV emnecthn la niaile lietwcen the 
transDitinKlon line und the truiuifiirmer 
bonk In Ifa new porithm In this way It 
Is H Hlrople mutter to nm the moving 
dredge fmiii the fixed power sounv 
The two largest power units on tbs 
dredger are the 1(IOO-h p. motor ttmt drives 
the main pump ut the rate of 300 rp.m„ 
and the IfiP-h p motor that operates the 
cutter througli n set of reduction gears. 
After the dredger had been tn (iperntha 
for H few weeks, iniiterinl whs hel&g him 
died nt the rule of approximately 000 cu- 
bic cards an luuir at a cost fiw {siwer of 
from t to IVi cents per yard Under nor- 
l^lrginla. operating «‘ondltloaK the dnalger re- 

quires from OOO to UMK> kw 



Gaal*waiUiig UMm uasd la ths IltlMia iavoatlgatlsiia for rscovaring unbaraod 
fuel from Itvnacs rsfnss 

1 material roducM tbs ctedsr to a mors Uniterm risft «o that It used In tl 
Into a do- can ba convsysd In pipes by steam or water pressure, chipped 
teetaarglng Oporattea of a uos-onlt issOvsry jfcabis of tbit descrip- in addii 
Uca would rsqulrs only a port of tea rims of une man, urea, then 
t the total as a cool-waslilDg teblo only vsunlres oocarionol atten blnatlon r 
w cost of tloa after ft is started and properiy adjusted. la most Indies me 
•otteD of a cosss the freight chargvs on coal punhosed to replace gatluo of 
I la tbsss this reoovsikbla, unburasd fast wmOd be more than The set 
of one ton suffldeat m cover the cost of operation, according to the chapter o 
riled. Aa coopluilflcn of Messrs. Fraser sad Tsnooy after eompre- the penne 
a aterofs benrive expfirimeats and Inveetlgatloos. Town llal 


RelicH from an Eiffhteenth-Century 
Bureau of Standards 

I T wiiK not until the rity Coumll of Alexandria Vlr- 
gtnlii, flocldcd recently to have a new set of test 
welglitH and nieiiHnn^ that th< Niory of flu iiMnisures 
then In «»*e uiih revcMiled It w-eins tim! King (Iwu-ge 
of l*:ngtfinfl was Infoniied at the Vi*ry crude wtiy In 
whhh the cohmiMtH eondiuied tlidr irndlng, nnd lie 
(h-dthnl that 11 more iiniroriji h>»icii) should Iw Jnslf- 
tuted. He Uicrefore hud iiuide of liell metnt a cmn- 
plete net of testing wvlghtH and lueasiircfl und aent It 
In 1774 to the Kings i*4nimll of Xlrgintn. 
Kach phHV of the net Ih iDscribed with 
tile words, *l-iilrfa\ t'ountv 1774,” and 
originally c-onnlMted of 11 net of weights* 
a set of dry iiH-umireH, and a set of liquid 
meuHureft. The weights run fwmi % pound 
to iKMindH the clrv nienMurps from a 
hushel to iMMk, the Vt iMHk having dl»4- 
upl^red In some wuy, end tliw JteriU! 
iniMiMiireM from ti gnllon to a gill tt# ^ 
liquid meiiKiinm, the gallon the 
and the gill have also dlwippenred 
Onu of the Inieri sting wet iiieosurck Is 
one lahelcHl “wine ptrttel** According to 
Ihoac wlio know, this lUMiHure was sup 
iMiaeil to contain just the aiiHiimt of liquid 
refr(*shiuent a gentleman of cokmtal du>H 
was miiqsMed to imldlie In the cvHirse of 
a day It holds about a lialf-gullon, and 
verv peculiarly ahowa I he greatest usage 
The naaiMurtm are huge ami cumber- 
Mome, the bushel luenMure alone being 
about ns beav\ ns anyone would care to 
lift The tildes and bottom of each of the 
dry measures art nlMuil three-quarters of 
an inch thick nnd the wlude net pn>l>- 
ably welgliH In the nelgtilatrhood of 200 
pounds. The weights were never Intended 
for ocl ual use In commerrlul lines, but 
ulmrasd nolely as test meumires, nnd ha\e Iwen w> 
used by the coimty for 180 years. By 
reason of the tv|ie of metal whlHi was 
used In tlielr f?(mstmcth«i they are neither dented nor 
chipped 

In addUltin to the weights ond liquid and dry meon- 
ures, there is alwi a oortl-wta»d measure It Is a com- 
bination of a yardstick and wood measure, having SO 
Indies marked oft hy Inches, with an additional doo 
gatlon of % Inch at either end for the wrood measure 
Tbe set has been given Into the care of the local 
chapter of the OobmlHt Dames whose plans call ter 
the peniianent care and exhlbltl<« of the aet In the 
Town Hall 
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Freehand Drawing in the Indndii^! Worid 

How Engineers Are Being Tniaed to Use the Unaidod Hand to ^aq^lraieiit Drawing biatniinonti 

By R. E. fUmpton 


F ob yeBTn enjcfnc^'rH -iinil 
tor tliiit nmttrr iiivhl 
tactiw to(» — hH\»» UNHl (IniH 
IngE to oonvoy iDHtructliiHH 
about nutiinil objmx, Hio 
value of thm* rlrnwlngH Ih 
limited, liiiwe\er, lieeuUHe 
the enHt<irmir> iiietlH>d of 
ropreiKTiimg objecm, who 
inonly known iis ortbo- 
kreplilc projection, in purely 
i^mwni tonal and ran un 
(tenrtood only nflor ffperlul 
tralnlnk The method of ex 
enttlon^that is, the uae of 
Tequore, trlangtea and In 
rtrwmenta— which triven the 
fgrHteiu the name of mechim 
Iral drawing In itHctf Ih a 
hindrance, atnce It <‘fm not 
he applied for much of the 
dner work 

It may aeem that thetw 
llmltatlona are too alight to 

be worth iittentlon lint anyone who haa attempted to 
punie out a compllcatiMl mechanical drawing, or to 
line Inatrumenta tn drawing anw of aiimll cLrcl^ will 
appreciate the advantage of Amplifying both the gyg. 
tetii and Iti metliod of exmitlon for the benefit of 
^ uaer and maker of the dmwlnga. 

Aa It happma, there la an extmtiiely almple reine^y, 
mifl that cun lie leamod and uacd by any ordinary 
person Tlda remedy, which la Uie uae of free-hand 
drawing, la not new, yet Ita value la rarely If ever 
realised. The examplee aecompanyInK thin article In 
<tfcate the varlmia naes of free-tiaad drawing In Indua* 
try, All these ilniwlnga were umde after only n ft?w 
months' training in free-hand work In fm t, they were 
done by atudenta In an euatem technical sihtiul, and 
ibeir remarkable accuracy Im iltic nmlnly to the counw 
of Instruction that haa been devekipcd In tbia stlaad 
Writing Is simply the draining of arbitrary pictures, 
and there are conventions that <i)n bo leometl and that 
apply just ns wll to the drawing <if nmlinnica] things, 
ismscquontly, anyone who knows how hi write cun leum 
Jmu tn draw This belief forms llte basis of the in 
Ntmctlun given, but Its aucci^ss Is due equally to the 
method of attacking one dlfllcult) ut a time and of 
retaining the Interest of the sludents by the use of 
actual innr]itner> ns uHHlels. 

The first task Is the drawing of siiherea, cooes, cubes 
and other geometrical ftirtna. At first these are made 
of wire, and later willda (wooden) are used. The 
•tttdant U urged to get the main proportions of height 
U width b> the free uae of wrist and ami and so to 
cnlthate the Judgment of the eje In wurectly relating 
modrf and drawtng Tlio ablUty to draw efl«:tlve out- 
lines then follows, although nl this early stage of the 
training the work la proportions Is emphaAsed. the 
outlines Itelng held secimdary 
The next step is the drawing of comblnattocui of 
cylinders and cubes » that la, 
of Ample machine parta. 

Here the student Is oncour- 
nged to feel that an otiject 
farther away looks smaller 
and muiit be drawn smaller 
In this way perapectlve is 
unght, not as a complicated 
mathematical subject, but as 
a fact to he recognised in 
giving realism to the dnw^ 
lug. 

As the course progresses 
the Audents take up the 
drawing of light and shade-, 
nr shading flenerally this 
is conAdered the mtmt dlffl 
tult jiait of free-hand draw- 
ing, hut It iH-ovea much sim- 
pler and easier— at least for 
these engineering students— 
than tlie aurk In outline 
that Cfttnes later The shad 
log gives the objects the ap- 
pesrsace of projection or 
rounding but Its mAn pur^ 
poee Is to help the Andrat 



FiMhawl dnwinr b duurcud ihawtiit •taua^tlvMi panp, putly uwaj 


Jodxe pminrtlona mrrartir At Unt the ehndlng U 
cnmde, but It Improves rapidly with practice The 
students find this part of the work most fasdnallng, 
once they reallM its cose of execiitkn. The darkest 
shadows are pnt In first, to piove the accuracy of the 



Fmluiid dnwiaf of ditoNstkl cow, botk ortlbo 
oiil riiodhig im Condi 
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aoooUoii of moter^ritoa loUrr »a«ic » ^ ftoohiBl apciMtaatioii «o tko 

Mduakol 4 nwtoc 


proportioB^ tad tim «bm 

half tooso, Os porta of the 
■bodiiqr lateciDedlatt be- 
tween the lights and the 
dorks. SfmpUdtg la sotvbt, 
and the atodnit wnkks to 
losep tbs brood mnsm of 
AmmIb dtsttaet, tngftad ot 
trying to Show the locis 
aamtanr of mbiately varying 
shodss ta any obji^ 

The medlnm need fay the 
students Is fitted to tiielr 
growing oUUty, just os art 
the modAo and the motbods 
of drawing them The early 
work la dcM with charcoal, 
because It Is easy to use, 
covers space quickly, and 
con be Uended with the fin- 
sm for Auidtng. While it 
seems strange to tbe sf;a- 
dents at tbe start, the ftA- 
wemn off. A mom 
difflcolt loedlnm, the pencil, is then token up, and its 
firm, clear line used to obtain the almost deadly accu- 
racy required for ootllns drawings. Finally the stti 
dents work with the pen, ns n training tn snrenesi of 
touch, or for free-faaad tradfig 

Tlie training In free-hand drawtng la vohiahle to 
any^ In indnstry, executive, engineer, salesmaa, who 
needs to pnt down such things as can not bo dew^bed 
In words. The record may he a permanent one, a mat- 
tor of reference, or it may serve Amply as a method 
for quickly passing on ideas. 

Tbe draftsman fa shfe to draw, without the nss of 
Inatruments, the arcs of small circles and Irregular 
curves. Or he ran tiNe his frra-hand ability In drawing 
pictures of complicated objects, which are almost Im- 
posAble to understand when orthographic projsctloa fs 
used. These picture drawings ore e^pedotly viihiable 
tor thoee unaccustomed to the readily of nwchontcal 
drawtngM. 

The use of the cunvshtlonal orthographic methods, 
the drawing being dcue free<hand rather than with 
tastruuwnts. ofTen still another field Sketches may he 
quickly and neatly prepared for use by the workmen 
who make tbs articles repreneoted, or os preliminary 
data Amets, giving inforreatlon to be incorporated later 
into working drawings. 

^ draftsman who knows free-hand drawing will he 
help^ in Ills leUerlng, which requires good oontiol of 
the hand (o obtain regularity of tbe strokes, and train- 
ing of the eye, so that the letters wlU appear to be 
spaced uniformly The Importanoe of thla will be 
tesUied In every drafttng-room, for the title, dlmen- 
Aems and notes of InAructlcn are on essential port of 
tbe drawing 

fn drawing free-biind tlie atndent niuA etudy cloeely 
ihe object he draws, and so he leanui to know its con- 
struction Here is indicated the final and perimps the 
most important noe of this 
training to develop design- 
ers who ore that In the o^ve 
the term Is used in the so- 
cnlied pracUeal arts. Thees 
<l««(inere wlU be a eqmbltta 
thm of craftsmdt and cn- 
atore— man who can carry 
out their draigns la the ma- 
tertali they Intend to uss, 
and who theratoraeon pot^ 
troy proporttou, Unsa M 
•nrCaeca to repr ea m t on Ob- 
joct exactly at it Is oon- 
cHved in thAr mlada;, Not 
only this, bat they gw sue- 
cessfnl la joakliig ttiAr 
minds, thromfii tbe draw- 
Inga eompMAy Amv to 
tbe^ audlsoca, 

Im eeeompaay^ dnw- 
tngi have bsea materloh^ 
iMoeed and tbfi Jwtl^ 
scresa to fSPpoiiAbte for a 
Msiderabis teas df dbe de- 
tail ftmad la the luim 


ruokt typeet 
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Scrapping the Battleship 

Torch Replaces Cold Chud in Gonveitiiig a Fleet to Junk 
By / Bemant If'aUmr 



^Mtk DiktU** iad liaUr skip ^DcUvm**, twa cwpkM dtaadnonghU wUck an to be acr a pptd 


S O tor aa Uit Vkirad Stotaa la concmiad tka dedakn 
at tha IHmmmmmt Oontonnee to bmlc up iiaarh 
two mlUluii tout of tJbm aarahlpa of tha tliraa prlndpal 
aknl powtrt baa broaght this countir face to face 
wtrti a taak for the ezeeatSon of which It la abaointaly 
mtthcmt axparlettce Tha I3hltad Statea Navv la called 
upcA III Mrap over elidit hundred tlinuMind dlaphice- 
nunt tona of abipa that ha\e been built or aie under 
cunatructlon If we reckon Into the total the completed 
abipa. and tha pareentaaa of completion of the ahipa 
that are building tha total nrapping operathai InvoheN 
in iapltal ahipa, o«er tour hundred thouMind dlaplace^ 
roast tone Whan thU aroount haa haeo turned Into 
mnrkatabla junk In the ahape of ateel und bnuH Hcrap 
It ¥dU refmaent threa hundred thouaand tona of atoel 
and about four thnuaund ttaw of hnuw. 

Not nnb la thla a acmpplDf Job of onormous and 
altogathar unprecedanted dlipanaltiiiii but tor this na 
don. at taoat, It la eoiiiiilh atad to tha fuct 
that tliere la no one iirouog ua, either In 
Htda the na^) or outalde \\1io luw e^ar 
wraiipad a battlrahlp ur baa any expert 
knoa ledge of how the tiling ahould be 
dune 1 ha alinpleat uietbod of dliqioHal of 
emirae mould be to tow the ahipa out Into 
deaii water and sink tha whole fleet but 
InasmiKli aa tha ahliM when broken up 
mill rafiraant at market pHrea for acmp 
a total anni of ameml inllUon dollara 
•Inking tha akliM ahould be ramrted to 
uoh tn the event that the profeaalmuil 
iunk lirtiia. and otbera who imt In Ud« 

^>r tha vaoaela ahould get together and 
rnileuTor to beat domra Lncle Haro to a 
point at wblcU ha mould get practically 
nothing tor tha alilpa m\ the ablp break 
ara would gather In a \tr) lumdaoiue tor- 

Bklp btwafclBA parHciilarlj when It 
emnea to breaking up a battleahtp la an 
aspart Jnh, Ihera an firmg In Great 
HHtain, Qarmnny and Italy that have had 
wgvk KRlieilflnea in ttiU kind of work 
Two or thna Britlah Anna havu atv 
aM ktoakup yarOi located at dlltomt 
toStom arohM tha Britlah eouat The 
ntmana, haowau oC tfau task Impoaad 
npi« tham h} the AtAw of daatrovhig 
riilltor kana a*d toritfleatlooa have also 
•tolkIriNr cowidfrnbto ttata. k^ 

MU to tkto work They an atoa beeaktag 


ii|i Klilim for tlie IttitMi In Italj (at Genoa if ae 
niueitiher li^hth ) H u flnti of ablpbreakera which hua 
had kaiiK ev|>arienu tn turning luerthant %ei«iela Into 
junk Although there are aaverul American flmw mhoar 
scrapping otwratlnsM are un a large scale notablj the 
flnit mlikli fonoeil the subject of an article In the 
VirMim \MPRif AN «f lul) 0 1021 entitled A Giant 
Junk \nrd alilp iHreaklng has ne\er flgured very 
Inrgeh If at all In their operatltiiia The late J Pier 
pont Morgan once remarked tliat jou cannot unacramble 
iggM. but rite uak of breaking up a Iwttleahtp 1 h lit 
eiatl^ (ne <f unaci ambling Inat nn fhe huge fnbiir 
miui put tngetlier Inhoilouid^ frame bj frame i»late b\ 
plute mifh Jill tiM majn elements — protective deck 
iiuiNMl>e side baibette and turret armor assembled and 
wrought Inti nciuiate iswltlus In the ship fsv coui 
mcncing with iiiuNts smokestacks bout < ranee and 
suiierHtrorture the ship must be imlled opart plecr to 


piece lUHl nIuKwt In tlie exact reverse order to whldi 
It was put together 

kt tlie Noggestlus and with the assist a n ce of the 
Na\t Department we are publlahlng the preuenC attlele 
tor the purpose of making pmapectlve Mddera toe thuee 
•litpa broadly familiar with the itfoldem Thus os page 
188 me present u bold plan an Inlsiard prottle. and a 
(nwH MHtlrA of the bottleahip CoonacCleiit * TbMe 
three drum logs are based U|Mia the original constructor s 
plans from which the ship was built They senre to 
allow the elaborate transierae and ksgltodlnal bulk 
heading < f h (uiedreHilnought Imttleahlp Its extent nniy 
Is* jmlked fn iii the far t that lielom the protectlvu deck 
alone rhr hull notalns oNer fl\e hundred aepamto 
muteitliLlit coniimrtnients. The space above the protee- 
tt\e dei k Is also freeh omuiiartuienred. and all of the 
bulklieads sliomn In our sketch are of steel The timn^ 
\erw section taken at one of the 12 Inch gun turceto 
sill ms tlie poaltiun and thlckn«« of the 
lienw nniKir ImlnUtng the waterlinf belt, 
the aiiar side aniKir the protectlvu deckt 
thr (liiulni littrtiette nnd the turret 
Iheae rliawlngs are fairly tugresunta 
tUf < r tlie ctAstruction of the fifteen pve^ 
dreadnought slilim that are to be brokM 
up 1 liiiiratluns of space present our 
tOHiwIng an\ plans of tbe dreadnought 
slilps of oxer 4S0(J0 tuna, awh u the 
Indiana and the Canstttutton which 
are onh |wrtlall\ completed It la •ufll 
rUnt to M\ that tliey differ from the 
( onnextUnt iiilefl) In the elabormtlun of 
tlie suli dhlslon below tbe pruteettre detk 
and in ii more elTHthe dlatributloa of the 
ileck uniMii WlMn tlie shlp*breukere oume 
III tiukle tliese later slilpo. they wlU find 
that nil of tlieiii ctroidat of what are pme- 
thalh fiur or fl\e distinct bulla, one 
within the other with a ^nce of uerml 
feet lateralh between tbe shells, or Ion 
gitudinal Imlkbeada, aa they are failed 
!• ( r an understanding of Juat what kind 
if material and how much la worked into 
n hattteship tite reader Is r eto rred to the 
tables at tbe end of thla article The first 
I r thfse is an amihsta of the weight of 
mateitals actonlU Imltt into the U9H 
Maine with tlie non steel uaterlal aach 
as >»lner woik amsHr becking and paint 
Usted arpamteh l•MHn thla we find that 
In tills xesael na olTered to the ship 
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HsU flu «M hiboard pnfls sf BatUcsUp ^^CMUMCdettl.” sWwIsf Iht iltWstt 
vystca of cMptrlataU 


n\ the Hue h«r nim r nntt suns ha\e bsMk yemcyred 
whs Tilll Of nw up nv^ t Q feot more mukt&K her draft 
Ho% Hbrmt \A fpot As ilio Haooofwtve decks, bnikbeedt, 
sad hull sro tikni mt and the side franduf 

and pistinir sre cut d wn she ulll cnntinue to rise 
In fuct the vessel could be reduced until 
iwdhtiip was left lut the donhle hrttom 
nnd a font or ttr i of ^Ide plating Then 
she uoakl hs^e to gf Inh dr>dnck uhere 
tile uork cnnld be qnlcklv completed 

The PreUeM ef the Ararar 

The side nnrnn and the Jtenvy anuor 
«i the turrets utit be the tuoet serious 
problem in the uhole job The side armor 
rests upon a shelf and has a bockinc of 
from four to Inches it teak worked 
In between Its timer face and the akin 
of the ship It Is ludd against the skin 
by bsavy tap4iolts whkh are threaded 
Into the back of the ainior and para 
throufli the skin ft tite ship and the 
anaor Is dniuii up snugly against the 
hull bY mieiM ut lieu\y nuts on tbe tap* 
bf Its also mliere tlie edges of the armor 
abut aga nut each other there are two 
\eiiURl shits down the full depth of the 
aniior inn uhkh square ke>s of steel are 
drl\en tlglitlt lb get these ont a heavy 
r^ebolt will hn\e to be taliped Into the 
kets before the> can be althdrawa 

Just here a ucrd of uarntiif should be 
fdvn that It sill he Inexpedient to use the torch on 
tbe enter glass-hard face < f the plates This face for 
the depth (f one to tuo inches has lieen lieat treated 
and Chllletl and the metal is under enormous Initial 
stresa 1> xperlonce has shown that using the ton h on 
tills face Is apt to cause tlra aiuiur to spall off large 
fragments flying from tbe face ulth sum 
Hrat energy to break a man s leg Hence 
the nitttiig uiU have to be done from 
tlie timer face and through the main bodv 
< f tlie plate whkh la in a more dw tile 
nnd toughi and less brittle condlthm The 
safe meth^ w<mld be to renione the platea 
and place them face down on the ground 
tte hn%e sem that In the cose f a ahlp 
like the Maine over J600 hms out of 


the QT72 tons of steel in the ship censUts of armor Tha 
prodts to be made In breaking up such a ship wlU de- 
pend not a little upon the InteHIgnce and skill with 
which the armor problem la attacked. Furthennore 
It should be stated that unless the armor Is cut Into 



Burning off rtvei bends wUk Urn torch 

nve nr more pieces before removal from the ship cranee 
or sheerlefcs of from ao to 00 tonu capacity must be 
provided to transfer the plates entire 
If It were not f r tlie risk to the vk rklng crew from 
11\lng fraginentH due to tlie spalling of the hard face 
the must convenient way to remove the heavy armor 
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Cr aas se rtUn thrauHi tha 
tha ll*lnch tnmli^ shawlng i 

aontd be to cut It up Into vertical strips of alah width 
nhlle It ass still In place upon the ship These strips 
aouhl not he of graater aelgbt than oonld bt handled 
b> cranea of ordlnarT stite and after removal tbaf 
lonid be tut into slab stie as the> bo upon tha dock 
But this mould noceMtate cutting an tbe 
I nter hardened face and for tha protac 
tlon of the men It would be neerasary to 
anneal the tumor while It was still til 
plate— 41 > b of no little duncoltj 
If the unnor could be got at on the 
Iniiet face tbe ilsk from spalltiiff would 
lie molded but to do this It would be 
nececnarv to cut through tha akin of the 
strip and remove tha wood hacking laav 
log the armor bolts In place until the 
cutting hud been done Thia» also would 
be a task of ounslderable dliienltT Uost 
of the teak harking however la only four 
Inches In thUkness and this could be 
nob kit buined away along the Una of tha 
cut katlng tlia Inner face expoaed. But 
If tills were nttenqried means would hata 
to be provided Uvt drawing off the moka 
to prevent suffocatiun proMem of 
the wood backing would be cneounterad 
cm the side amor and on tbe turrets, 
ntere Is no Iwckliig cm tha turret roo^ 
DOT is there uii> on the barbeCtcs or on 
tlie protective deck 
In connertlcm with tbe torch nMntlon 
shruld be made of the electric are which 
has been used extensively In France stiire tbe Annistlee 
In < uttlng up tlie steel wreckage of roofs and colmnns 
cf rallws} Btatbms and In lemovlng the wrecked 
bridhee The ox^ ncetvhsie torch le more portaMe and 
Is, of cc urse in nn re general uea for catting up work 
Tbe arc whs eniplo>ecl by tlie contrsiturs of the Bast 
itivei tunnels of tlie Pemuolvanla Rail 
read, whi used h «ie-iDc.h carbun rod, 
Is Ited to a copper rod The bast ranlU 
were htiilneci with 40 volts. 000 ampena, 
nnd u tnth to % Inch an kram 800 to 
150 rivet bends could be removed til an 0* 
h iir ibtv In the same time 4H feet of 4- 
inch plate c( ul 1 he burned off It Is neoea- 
sMrv frr operators to use ashesfos masks 
amt npnns and dark colored tyewlasses 
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Spectacled for the Motion-Picture Camera 

How aie Vition ot the Lent Is Modified to Pirodaoe Fog Scenes and Other KAWrui 

Ify Charlea Abna Byen 



L$fit BiMk «tn«dRr « Mrndwted ytllow ttUr hfondlnv into « Italf-lMb clonr eontor Centtn A clood filter 

vpp*r hmlf, ot yiBov. ctmtaM to Utnd Into clonr eIboi. Bi§ktt Tbo fov BHcr thiit vlvci mlintlc foff Mnoft no ^ 

M ■oftF'fbetui, sillvar^-gtmar nrt offoete 

Sem of the tUace that the dnona ocnliet pmcribea for the camcra*N eye 


•«fpH|B|Ettt ait MAS IB 
I an tradaai'’ ft ta nUL 
Bbitwfor mw thti may he la 
fMralf there douhttoei are 
more trlhka practiced ta tba 
inahtaic of uotlaa ptctpree 
than la any other one Uae 
of endeaemr, Haay of theee 
bare been o apoaed time and 
ahata, bat tbm 1« one braad 
of modon - picCnre trickv 
hboat which the public haa 
heard reiy little, if aajrtbliif 
at aU. 

Ton hare aeen, of coaree. 
many fllma In which nliffat 
acnca hare bem deplctedl, 
and yott peHiapa bare taken 
It for granted that they were 
made or photographed at 
alght. fkmetlmee, It l%tnie^ 
tta^ are pbotographM at 
atght-4i]r the aid, of coitrae, 

Ilf atrottg artificial light , but 
not always. Many of them, If not tbe moat of them, 
are actually token tn tlu> luight snnllgbt of day “How 
la It donet” la a very natnral queettiia. 

Tcm hare aim amn, no doubt. Tarloiin fog eccoeo*- 
yj e t u rie In which the mrem chantetera apparently have 
wtually played their rdlre In a denHe, almost Impene- 
trable fog. To presume that tbe director has watched 
nnd waited for a real fog of aaltabtc density tn 
photograph them ecenea la quite natural Tet he nirely 
or aev^ doei that The fog effect Instead Is usually 
faked. Tbe director's camern man. by a simple trick of 
tbe trade, can. In fact, make a lietter “fog" picture 
under ordinary weather condltlona than when real 
foggtneea prevails. 

Hy wa} of eniphasUing this It Is told of a certain 
director that he was one evening In the midst of tlie 
making of a aeries of “fog" scenes by artificial racans. 
nmr Los Angeles, when a very hea\y fog began rolling 
In from off tbe lawan Presuming the real fog would 
reader tbe faking of a effect unnei'essary. he 
directed hla camera man to proceed to a utlllMtloa of 
the real thing, and wreral hundred feet of fihii were so 
exposed. When, however, tbe film was subsequently 
(lerehqwd It was dlHcuvered that tbe faked f<»g portUm 
come out tn lifelike realness, whereas tlio fixilage made 
daring the actual fog showed ver> little of the desired 
effect Tbe trouble with the latter was that the fug 
was tn evidence only In the “long-slMits" or in the dls* 
tant background, and not at all in tlie “ckise-up” or 
foreground part of the scenes, while in the faked ft>g 
portion tbe fog evidenced complete envelopment 

Agal^ the motion-picture patron often sees various 
vignette In the screen-projected 

picture, also^rious cloee-up vtews in 
“ent-out** effect, technically known os 
“Iris" and “irlnette" effects. Perbapa he 
or she may hare given but Uttle thought 
to these, in so far us having curiosity 
aronssd. Neverthelesa such portions of 
the lecture v ariously revealing close^ap 
views, of reduced rise, In fadingedged 
circles, ridan-ent circles and i»vals, rndl- 
ant-edgnd times, ovals, hearts, dtaroonds. 
panels, and so forth— such pordons of the 
pktnre are prodmeed. Instead of In the 
preJectlBg as perhaps Is generally sup* 
posed, fay a very stmpls method of “Infln 
soring" tbo virion of the rnovlecamera 
gys; ^ tansL 

Hm ezptanatloa of sU this, simply 
stated, te that the motlaa-plcture camera, 
whan sneb plct u rea are being made, wears 
speetoclM. Tbs lens, in other words. It 
equlptwd with or sopplemented by rerl- 
one kinds of gfasseg, known technically 
■s "swsiPi.* **0tter8," snd so forth. V 

fn the first pkice, the smsll square 
reetnni^ of Iffiat, whether called screen, 
filter, trie nr what not, Is placed directly 
In iWttt of the eamm kos, where It Is 
hsM in poritten by a speeUd, ekiily at- 
^tadlad or detechsd, holdsr. The glass or 
hetd for effect night resoes is 
sdsb ussd for prodvelng artUeUl ckmett- 


ness. It la a rcctungle almut by 2% Inches In rise, 
with tho upper Imlf tinted yellow and tlie lower part 
clear kIiihh, the colored iH>rtlon graduating to dlwippeur- 
aoce In (ho middle Ti In made In rectangular fonn my 
llmt It nmy be rained or lowered before tlm lens to the 
desired iMmltlon Tlie velkm portion la uaed to cover 
the sk>, which 1 h therefore made non-senritlve to the 
film hfir night sceueH, a lowering of the filter not only 
Itrudiices a night sky but brings the graduated middle 
before the cimiem Icah in kikIi manner us to obscure 
the lens virion to night like roallty, a “stopping-down" 
of the cuineni riiiitier helping to bring this Indistinct 
newt to tlte desired ctmdltlon 

The fog filter Is ii ghiss about 1% Inches square It 
Is, naturally, not wholly transparent, with tlie result 
iliat the picture taken by the lens cqiiiiipcd with It 
shows a gray or foggy effect By shortening the ex- 
IMisure time, by meuns of the shutter opening, tbe foggl” 
ness con lie renderetl to any degree of density desired 
The same filter Is also frequently used for creating arl 
title backgrounds, the laic kgronnd scene so taken being 
lettered hy printing the title matter over it ThU 
t*qulpiuent may further be employed, for either the 
“sttU" cument or the movie camera, for making tlie 
Ho-ciilled “soft focus" or silvery gray art effects In 
idcturea. 

A so-cullotl dlffiiring screen, however, is generally 
preferred and used for making "soft focus" pictures. 
It is the same sire as the fog filter, but the glass slmu 
lates u scretmed transparency Instoad of “cloudiness ” 
Tlie \urlouN \lgnette and “cut-out-center” effects are 
produced with glasses of the same slsa which, os may 


be reodlly Imagined, are ap- 
propriately provltM with 
oimqtie lH>rders and traniH 
iHircnt centers. 

There reinulns to he nun- 
iloned (gie more somewliat 
rimllur gluKfi, the monotone 
filter This filter Is not In- 
timdtHl for iiMP us an nuxll- 
lury of the (*iiiiiera lens, hut 
Is di'stgniHl for the uao of 
the (niiieni man or photog- 
riiph(.r to rc\i*iil to him jimt 
lum u ct^rtoln ol»ject will 
show up In the finished pic- 
ture ixiien oni looks, for 
Instunce, ut u Idt of natural 
limdscaiic u fiirnlriied room 
or any other scene or <»bjw t 
through n canieru's ground 
glniw one nuturnlly seen 
every rolor and color shade 
therein represented. The 
lens of the canieru, however, 
reproduces only In lights upd Nlmdows, or tn black and 
white nnd Tur\1ng sluides of gray Tlie monotone filter 
1 m used tn Infortu the photographer Just how the real 
colorM of II H(*ene or ohJiHf ure going to reproduce In 
black and white und also further to enable him nc- 
( iinitch to judge the value of light whether ngtomt 
or artificial In other wonK hv holding It before his 
eyes this glass enables tho photographer to sec the 
scene or obJtHt exactly as It wMl appear in the flnlslie«l 
photograph This so-called incmotone filter. Incidentally 
is HometliiieM rendered Into a plain nvtanglc or square. 
snineUmes Into a monocle und cKvarionully Into ordi 
nary v)ieLturie style U Is used. It inav be added, not 
only by the curntru iiiim, Imt iiIho by the director In 
selecting furniture ur other iiariipherDuUii, Including 
the oosiunies of the actors, which Is to be used in the 
motion picture "set ” 

The Organic Chemistry «f Soils 

T he study of some notably Infertile ootts and of 
very iircKluclire suUk of the wune type which had 
been held under what we call “betu»r Hvstems of farm 
Ing* revculed the presence of certain toxic organic com 
pounds In tbe one whlcli wefe mil iwesent In the other 
Hils has hri to a study of the organic chemistry of tlu* 
soils. Wo suci'eodiHl In seimnitlng from soils some 86 
definite organic coniiMmndH, some of which were bene- 
ficial to cerliiln croiw and some of which were toxic to 
certain crops nnd nonioxh to others. It was also ftiund 
that soils imth r a certain ccmditlon of aeration would 
ykld certain organic priHlucts and under other condi- 
tions of aeration other organic iiroducts. It was found 
ihul tlie comp«iunds sepureted from the 
soil were of the same nature as the com- 
pounds in the dlgCMtive system and in the 
bliKid of man and animal, and it was 
finally realised that the moH has a dlgefr^ 
tive system, as It were, and breaks down 
organic materials such as tbe jirotelns, 
carbohydrates, und fats much as they are 
broken down In the digestive qystem of 
unlmals. The Mill bus the same kind of 
bacterial, ensymatlc and exldatlon proc- 
esscfl as are ofimimm to the animals. It 
Is evident that soil through these diges- 
tive ugem les will take care of (lie ex c reta 
of plants nnd tho orgnnir matter that ac- 
cumulates tn the soil from various causes, 
reducing the organic matter to lower and 
lower forms of oxygenated bodies until 
they approach the hydrot^rhisi type of 
compounds tn our Inimus, wldch are stable. 
Innocuous and form the sewage dliqioSHl of 
' the soil 

In the iinlinal under abnormal func- 
tional conditions the too great accumula- 
tion of products of metabolism causes a 
fatigue of the muscles or If the system 
can nut eliminate them tbe death of tbe 
onlinal Tnder abnormal conditions tbe 
will becomes fatigued and the plant U un- 
able to funcHtm — Note from article by 
Dr Milton W'hltney. V a Dept of Agri- 
culture, Science, Oct 14, IQfitl 
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R«vifliiig Street Inter- 
sections With the Aid 
of a Model 

O N urcuutit of vtewM 
obtHlnuhlo from their 
HlopPM rtoiin* of '^iin ^ randH- 
oon htllHlilert extreim*l> 

(loitlruhli UH rpNlilonre Hltew. 

Unfort unutt however, lU 
tie thought WHM to th( 

topo((ruph\ hy tJie mirvejorK 
who first laid oat Che eily 
One w>i of NtreetM wao run 
IMmllet to the nierldlun and 
imoiher nt rlffht angles 
tliereto Tlte fact that this 
grldlntp plan would later 
neceifMltnto grades as steep 
Its 55 pur cent on smne 
AtreeU and thereby detract 
feotii the vuhie of adjoining 
prD|)erfy sppareofly was 
overlooked until nurny years 
later The medd wUch alM the Baa 

To eUmlnats, at a mini Rooeevelt Way. Many slaillar 
mum cost, aa many as poa* 
tdbU of these excessive 

grades has been the pollry of the city autborltlcsL No 
Mtandiird plan has lM*en adopted, but a ssparats study 
Is made of each case 

F^ht tbe purpose of vIsuHllxlng these improvements 
for tlie benefit of the engineers and the property own- 
ers, models ore made os sitown In the aooompanylng 
view These md only lielp tlie engineers In studying 
the problems which would be confronted In aetoal eon- 
Htruedon, blit enable the property owners 
t4i see just how the work mill look when 
4*onipte(ed. which helisi the dty authori- 
ties In getting the coneent of the pro(M>rty 
(mnerN eoncermn] with tlu* iiuimnenienf 
Our Illustration shows the firsf stages In 
tlw CfinetnulUm of these models. Card 
Ihmrd Is used, Mng Iwnt Into shape and 
marked with the names of the streets 
intersecting and the grades. If deMlri*d 
n flay iiuidcl can Inter be hultr up on the 
inrdbtatnl base 

<me of the cardlsMird models mas used 
ufrh signal suoross In flie work of on- 
onllmiflng at n common tsilnt of Inter- 
MKilfin the main thoronghfures soiiili and 
meat of Twin I'enks JiiIimini Serra 
lloulevard ftloat Boulevard West Portal 
Avenm, Porlola I'rivo and st bramis 
lUinlexnnl A sntlsfaitory ihailgn mas 
worked out for the meeting of these 
boulovards to prevent congestUiu of aat«e 
fiNdiJIc nnd street car tratih uml still 
give a s(l)eme In hariiMsiy with tlie hlgii- 
dara residential districts developed und 
planniMl for tlte hiiinedlHtc and the distant future 
The plan provided a cirenlar ^wice, suitably parked 
within mhlch is the network of tracks and apedal 
track work conneeilng tlm Twin l‘eoks tunnsl line with 
tb« existing Bloat Boulevard, the Junliioro Berm Boule- 
vard tracks, und a future rapid transit line down the 
peninsula Tho purisises usUlc frtiiii est hecic. are servcf] 
by this circle The nilluay mswIngM will be minimised 
and automobile drivers will be ciHiipelled to slow down 
to make the stann* curve In 
nliHolute safety | 

The Freight-Car Liner 

M uch hu inh« Haid 
abunt the loss due to 
toadlng of loose grain In bad 
box cars, and the nillroads 
have In sonte cases actually 
been obi Iged to enforce a 
regulatbm against such loud 
Ing, requiring the grain to 
he In sacks. We have shown 
In the p*»*t several devk-es 
Intended to remedy this situ 
atlon and make htose box 
ijirs tight We now Illus- 
trate one which has tin* spe- 
HAc Indorsemrat f>f ime of 
the western rallrmitK to the 
extent that oaners are n1 
lowed to ship, at their own 
risk, Inofie grain tn a car 
Mpilpped (herewith the reg- 
ulation against such ship- 
ping being snigieiKled to per- 



poaalS^^ 2 f''€^ dttkQWtn gnft 
niKtoreed ganoi^a^ tn n 
ioa^gwlMit miwud 
la nflAwded Iff warn tvoev 
ndMi Ikyn Iginly ««f- 
rted bnt on tnnnn dnwMif nt^ 
fUkmtmMf IV Mn 

A R. NieMln tb* Mnngb 
■MiglBeiw. AMng vniienktttK 
prcivefiKAtn yrojncttj l thn 
Amt nttMtara wan « path- 
way of anay |ratf«nt ^VtaA 
ninch BaedaA aem* b a tw — i 
the fiiaa and the 
Prlve In order to protbot 
the mttdy and fttable aoil 
berwem onterdpeof ScntMi 
ratptoiMi on tba Ban of fk# 
new path, nrtlfldat vodm oC 
concrete have been ola^ 


Baa Prandaeo dty la raaiodaUag Um Metae^oia tk ITUi Steeat «ad etraeted. Un te x toys and 

iDu imUMM arWuftM Bui fttaOittr* MtIniMe Mwy minir hMw «rtiicia« Iwiat neb tMt It 
bMn idmiefir hnnM 1 ,^ •ini«t Im p ewMe to to- 


iiilt employment of this method of eottomlcal ahlpment. 

This ^cnr-Itner." aa the iOveiitor aptly eaUa ft to 
just what the name and Che i^oCnre liidleata The 
liner Is of army canvas, and oevers the iddse and boh 
tom of the cur It is In a slni^ plecor to that there to 
no necessity for sweeping out the last of the grain la 
uttloadiUg. It la taken out with the liner and ahaken 
down In the most unfavorable cases the liner has 



been Installed in three-nuartera of an hour, and im- 
btading Is a mere nmtter of an hour, with another 
([uarter hour added to take out the liner and pack It 
for return shlpitient The liner on its record appears 
to he a means of great saving to shippers and consignees 
and of relieving agents from much work and worry 
In the view bdow the liner to shown erected In a loft, 
from the outoide It makes a perfect envelope for 
the cargo 



Grain can be IsaM In cMpIMa fndtfermiea «a «• ^ndMon nf llm ewttdCaJb^ 


to almost impessnils to w- 
tlngoUh b etwe e n the natarat 
and artlAdal fonuatltA. The eoncrato work, centtnues 
rge ftoies Asffseertog gspptomesf, is hnlH Up fropi 
fiNitiags, ao fset or more la deoth st sekus piness; and 
la monolithic througbimt An Interestlag toaturs occurs 
at a point where two lengths of the jmth run one oyer 
the other, the lower one being carried thmnidi a tunnel 
the wells and roof of which are strongly retotoiced. 
Ample provlshm has been made for ttte gi^wth of rock 
tdanta and vegetation, and It la expeetod 
that the aiHwemnce of the work wUl be- 
onOM even mote pleasing than If Is at 
present This latprovement at Folkestapm 
should serve the purpose of encosragtttg 
a use of coiKTMte whlfi]*has bno appited 
tn the United Btatm far more extenidvely 
than in Knglond 

Onv a Nickd in tli« Slot, sad RM* 

R nCK!>^ iMMM ««f tho "Sntoriiy Sim- 
and the *^RIevated Bxfwesii,’* the 
news sheets wblch are pasted in the trains 
of New Yolk's rapid transit ayatem as a 
innins of bringing the comiainy's problems 
and Us nctlvltlcfl home to tlie riders, have 
Informed the people who mnkO dally pll- 
grlmages from nyckmnn Btreet to Park 
Place or Booth Ferry tbat there will be no 
more necessity fiw standing In Hue to buy 
tickets. The system heretotora has been 
for the pa ss enger to buy a ticket at the 
ated read window and walk Are or six steps to dm 
platform mtrance, where be dropped the 
ticket in a chopptaig box and passed: 
through to wait tor hU train. Mllng tldmts to ratbsr 
slow business, especially when a good proportion of the 
buyers have to have change made tor them, and during 
the ruah hours many people ptlss a train Which tbsy 
would have no trouble tn catcbtng If tbsy could pasa 
through the gate without delay 
In the neW systom, hetog Installed as rapidly as poe- 
slbhs an aotuouitlc slot machine stands at the gstoi 
which to a tomsttle offatr Instead of belttg wide o|HA 
tts in the past TbadretmlBg 
of a nickel toteoses tha turn* 
stile tot a quarter-tttnt lost 
sttDOkh.to tot one pstowigm 
Ukrough. If the proapee d w T 
ptssengst bamt g ntekst 1^ 
must get cbsngs at the 
ehsngs booth to the issy It 
to b^toved tbat fat tow«* 
people wlU have to patron* 
Ise toess thM befiNNk atocu 
mutor the old aebsma amn 
If one had a utoM sue ka4 
to stop to dydttwgu ftt tbr'n 
dfikst ItepsMWhudMa 
not esys to bo th nr obMH 
cartytoga siqtolr SC ttoMito 
oaa aonftouiir 

sMf toofs toa^ of 
vtoMOfUtiy 

' toon t daltoto uumg 

''two ijfnntftii to sham' V 
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More Comfort wirtt Loss Work 

A 3ttrvejr tjtMit 0evieM Hurt Tend Toward rjhcing Countiy Life on a Par with City life 


M' 


[OClntH cHrlriaiHipa luv ■h w wiJ all miurntr «f 
torti titMM tiv on th» ow Ivuid. but on tha 
titlNir it vMutA vm of modi ta tiuit fftyntcal «o- 
daNoei atinnth and §hrm rodatatuia to dcknaoi 
4Aja!yff4 ftmber venaratkoa. 7!hla aoftnaaa, to fall 
bade on hta erfkqQlali la moat mitfeMI m dty dwdlara, 
who a^ acQwatomad to escaptlonatly warm apartmaata, 
bot watof on tap^ no oatdM taaka and chorea, prae- 
tlcaUlf BO fihxilaa dtert, littla or no walktnc. Bo 
hahttaatad haa tba praodit*4ay dty dwalkr beenma to 
hU tfaaaa oo mft y ^ timt ha ftUla to reallm bla aoftiuaa 
uatll kpr haa Maairid tha rinmra of co ni i t ri life. And 
It la at ihia potot feat no baclii oor praaent dlaeoadon. 

rartoda eaaaaa whidi 
Head not be lapaatad 
here haat tWBad tba 
tide A few yaara afo 
ebo eamn* of popala- 
tloB do wad from fee 
4>oiatiy to tha clt/» b^ 

<;aaae of tha teduatitel 
ttpp^rtvBtttaa feat want 
hefglBdfor lack of hdp 
nqd baeaaae of tha fka- 
tinaClaB of matniM^taB 
Ufe But fh fea praamt 
inddMiial depraadon, 
coxsvM wife tha imaat* 
iHfeetory rent dtoatlaii, 

4>\'prennrdad dwatUnga 
and ofear Mrent eondl- 
tlooa, fea tide haa aat 
tlM ofear arajr and wa 
find not oeity tha oHf- 
inal nattva of fea conn- 
try ratanUag to hit 
fonnar hanata, but alao 
0 huvt proportloB of 
hcratofere dyad-ln-tbe- 
wod Qfban dwaUera 
M ho have dedded to re- 
nouaoe dty Ufa — at 
lead tor fea moment 

A Tam to fea Tlda 

Ho we hare a altna- 
tlcA that calls for the 
mwiddtttff of coontry 
life aapectally in the 
Hiiburba imd oven In 
incnUtiea within a few 
houra* ride of the con- 
tern of popnlatlan. The 
^me-Uine dty inhabh 
lunta wlU tnalat on 
modem plomUnf They 
^ant rannlng w*ater, If 
there la no water sup- 
ply ayatem, fee|^ Vlll in- 
Ktall a pmnpl^ ontflt 
and pea ar vo i r. They 
want alactrle llghta— all 
lamps are abaolnfely 
iNunf, and 1^ there to 
no electric llidit ayatem 
wUhtn randy reach, then 
they wlU taatall an too* 
latad alacCrieUiht plant 
They want bot water; 
storlaa of how ow 
fathem and mofean 
iiroka fea toa on top of 
the bwtn of water to 
order to todnUpa to thalr 
iDomtof abtotkam are 
intaraa^ As taitoa of 
a peat ape^ Ihht today wa 


upward thnmah varioua lame pipaa. Thm comes tlw 
alaam plant In which steam la f wta r a to d to a boiler 
and dtotriboted ferougfa pipes to mdlatora placed at 
the desired pofnts throughout fed hoone. Lastly* there 
Is the hot water system. In which « aonstant dreulatlon 
of hot water to malntolnetl tbiwagh a oontlnnons and 
clotod piping system conneried with a boiler. 

A ftaestloB of C h de a 

Tha hot air system has been largely snpefaadfd hy 
the steam and hot water 8>sc«na In the mm modem 
homea, because of Its dust and dirt No matter bow 
careful the optoator may be to feaktog down fea nanal 



Ths giMtsr tori flf ton dmwhis !■ tston up to fes tMmotostto ecHitral tor fes wmtl hwMto nU iMilnc phmt Tl 
la soy tmm, €sa fas Mt ior say Mrsd tsauMrstorv. sad ths faMUss plsst Is qitoMStoallr wsulstto tor thst tampsrstow 
vlsws lOww variSM typsi of tosUuitsiisoss sstomiitls t wi n rB lr sad bote typso of taS^wste iMstors 

A (tw tiM dMtrlcal hMtlbi( 4 «TicM wMck mIw matrjr Hr* wdl worth wUk 


waat hot iNilir « top for woohJaib ohorlaff ONd tho 
dIahN. wm ttartr of hoot) tboM wu a Itmt 

wb«p SmMM trart iBt«M (or IWMtoc porpooM^ Mt 

«>dap thttnmoo* i* Inat oft odd«4 dooi)niiioo to tha 
liftBf rom to wrto’ta a Otor iMmI to a oollae- 
ticn ot pwtoMh <1* K** ** awMtoaat od 

imdircM tolSMr pt(*uila oa th* hahrth IMap w 
'"lltoBttatJi part and partat of aitr oon&try 
httto iiv ntotow to h«lnf Biodent 

' i.aodBtfr dwtfUBf (alio bto 

theraMlha hot-air mottod. 

_v toMi Ora thaoptatda. ta clifolaM 

'^>tS tr is o«* Jnpato diatrtoM 



hot air liiatailatlaa, tba aalica (aaoratljr pet Into the hot 
air dottt asd ara aeattared ta tho Barm ot flno doot 
thnmtoat tbe taOoaa nim tho naptf bot atr tamoao 
ta largar thaa tin correapoadtag ataom haat or hot 
wattr iaatallotloB ; eaaaaqoaotly It iaaolvoo noro plqni* 
eat oftot thaa tho aaere loodam tfpoa. aoawrer.tthap 
oertata tMlaita adnatacca. aaldo tom Ita low coot 
Uoot Importttt of oU it tbe fact that tt can bo nadllir 
atartod and Kgalated. Tbot la tho lato rpriag lad 
aarip faU tha hot air fumam caa ho aiartad and opor- 
ated to 0 fhw'hoan with a tor ploeio ot wood. Joot to 
tako the chill and daoimcaa oat of tba booaa. 

The atoam tppt «t hcotioa plaat la aothlag If It la aot 


neat — at least as heating plants go It to retotivety 
small, ooiiipect. and readily attended to. nnie bot water 
tx. If anything, even better, and seems to be the favorite 
In the dwelUngs now being built 
It would he reckless, however, to state that tbe hot 
ulr type Is going out of style. Here and there one comes 
across experienced bulldoni and plumbers who Insist 
that It to still tlw tiest sjstetn Ity way of jiroof tliey 
lay great stress on the ease with which It can be started 
and ctmtrolled, its fool proof properties, and the fact 
that It draws In fresh air from the outside and thus 
combines ezueUeot vcntlluHon with heat 
Of late fewe has appeared the ptiwlees type of hot 
air furnace Tlie design 
of thlH type Is such that 
tmtlead of taking in 
fresli air from outdoors 
and seodlng tbe heated 
air Dp through ilie idpes 
a circulation of atr to 
created within the house 
Itself. No pipes are used. 
Only one huge register 
to employed, through 
wlUch the heated air 
passes out and rises to 
every part of the small 
house, while the cold, 
heavier air sinks and 
passes down through 
the register to he 
e<l again and dreu- 
latcd through the bonae 
Hence It will be noted 
that the same air to 
tiHixl over and over 
again Ob\loiisly, there 
iiiUNi Ih> Mane ciimomy 
In u nchonu of this kind 
since the air that to used 
over unU over again 
d(WH not have an oi>|¥»r- 
hinltv of giatlng very 
cold and t hcrefore Is 
more reiidlh licuteiJ 1o 
the diHdn*!! degree, In 
iiinrked contradistinc- 
tion with the uHiial bot 
air furnace which takes 
In ciihl air from out 
d<ior« Excellent re- 
KtiltH are mild to be ob- 
tained in small homes, 
wlun u itrculutlm of 
ulr lb readily effected 
However after all to 
said and dune the ques- 
tion of heating plant to 
largely one of choice, 
and ulsD of 8]teelftc cem 
dlttoOH. What proves 
excellent for one kind of 
liunas may prove Inade- 
quate In another The 
hutnan element, too. 
counts for o gmtd dent 

From Heavy Coal to 
Dusty Ashes 
No matter what heat- 
ing svstem to employed, 
coal to generally used. 
C3uul has many excellent 
Tbo oUwr jNilnts In Its fuvor It 
la readily obtained In 
aliiuwt all ktcallUes, for 
Its distribution to vlr 
toally nattoo-wlde-at least where there to a genntne 
demand fbr coaU It bams well and reqnlres a mini- 
mum of feeding ae ccmipared with wood. But the <ine 
great drawback about coal Is the ash which tt leaves 
under tlie flrehox. The ashes roust he dlspomd of, and 
herein to one of tbe meaneat tasks to he found about 
tbe small home. 

On tbe average one can ot>unt on a barrel of ashes 
every two weoka Formerly the heating plant had no 
provtotoa whatsoever for the aocnmnlatloa of ashes, 
and coe was compeltod to take the aabes out from under 
the firebox and eitber toke them out of the way then 
and there or pile them up in a corner of the cellar or 
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stor* them In % b«rr«l or box Tbo moten irmA, 
howevur, 1* to proTido ba exc«i)doaany larfB uh pit 
tmdor or neur the hMtlnK plant wb«r» anhea orer n loBg 
period of time enn be allowed to gectunnlfttei and tMr 
removiil oun lie done la aufflcieatly large qnantltj to 
warrant Uhs effort 

Reullatng the work ond dirt Involved In burning oooli 
there have been not a few efforti of late to Introduce 
fuel oU for home heating planta. Idea la bgr no 
meana new. true, but It ban taken years of study and 
exprrln>entatl(« to develop an oH-tonitng mechafalsni 
that would functbtt with preolidon and would not clog 
Itself up with a sunduu of curtKtt Judging from the 
«itt-bumlng e<iuliuiwntM tmw being offered. It appeara uk 
though the problem has at luat been satisfactorily 
soItckI and that In time coal, with all tla dirt and uslies 
and hard work, must be banlahed from the Ainorleiin 
lH>nio 

Ordinarily fuel oil Is the cleanest, nnod convenient 
und iiKiKt HutlsfHctory form of fuel for luxating, now 
I hat there la avatlnhle n simple jinutlcHl and durable 
inncldne which bums It without noise, odor or dirt. 
The market price of fuel oil up to tills time has ro- 
lualned around ft cents pir giillon Ilut even at 10 
emta per gallon, heating with fuel oil will be found a 
much more dealrahlo profHislrlon and no more costly 
than the old method of heating ultJt «N>fll 

For tnstance, one of the Hoiiiller slxed oil burning ma 
Hiltics»ca|iah)e of heating the merage ten room resi- 
dence— -can be tumetl down so low that Its fire wilt 
consume not more than rmi^hulf gnllmi of fuel oil per 
hour Please reallxe what this means on a mild win 
tor's day. when the fire Is turned low, it wunld require 
(«ily about IS galkins of oil for S4 hours* heating At 
4 cents per gullon this would Is* less than TiO CHtta for 
fuel for heating the home one whole day and one whole 
nlfChlw 

On the Ollier hund. when a large hut Are is needed It 
can be had instantly oml as simply as turning on tlie 
electric lights. It takes only two or three minutes to 
light (he Are when the Isdler Is equli»ped with the olU 
iHinilng machine, and the fire is hot as soon us It Is 
lighted. Therefore, the Hre cun be completely extin- 
golsbed without fuu of the prolous dread of rehutldlng 
same. 

nxplanatlun of bow simply one of these oil burning 
N> stems does the work is Inieresting In eonjunetlofi with 
the flrtHniipanying idiotogniph, which allows the oil- 
Imrvilng equlpmefit alone. 

The Ultimate Hoau; Fuel 

Tlie oil Is drawn from the supiity tank, which la 
plans! under the cidlar floor uti throngli the strainer 
und throngli the ]mm|i, which Is 1 <h aled at the center of 
the accoinpamlng view Tlie oil is iluti ftirced Into the 
pressure chamber and Is keiii under pressure by the 
pump Oil now passes upward through the revolving 
needle-valve seat which n>gutales the quantity of oil 
to tw Immed From this isilnt the oil tkiws downward 
to the bottom of the revolving cup of the atomlxer. 
where centrifugal force throws It through the tube of 
oil. which Is bold In pbuy by oenirltugiil force Tlie 
oil to be burned therefore has time to be separated 
fnnn the dirt, water and other substances and all find 
Uietr logleal poslttons, according to their S|sHiflc gravi- 
ties. 00 efficient Is this system of sorting uul dlrt» 
water and other foreign suhstances from the fuel oil 
that a oraall alicfl burner In a home ordlnarll) need not 
be cleaned oftener than tmre In two weeks. 

But cvpn with the use of fuel oil Ibe small borne 
occupants are n<it relieved of tlie task 6f attending to 
the regulation of the fire Here is where another device 
oomea Into use — tlio thermo- 
aUtlc regulator The most 
important requlHlle and ime 
which obonld nevtT he owr 
looked In the heating of nn\ 
building la the regulation of 
tetiiiieniture. A system of 
heating may be ovr so gocNl. 
but If the regulation Is poor 
the comfort and health of 
the iHTUimnta suffer 

The MMitlal feature of 
nnv temperature regulating 
system Is tbe thvniiostat It 
self which must be sensitive 
enough to oiierate under 
very slight cimngm of tern 
pemtiire, >et rugged wmgh 
to stand the service required 
There are various kinds of 
thermostata, but fundmacn 
tally they all come down to 
^some mechanism which la 
effected by the sUglitest 



(Hl-buming machine InaUUed In a typical home beat- 
ing plant Note tim idmplldty of Inotallatlon 


itiiunges of tcmiieniliirf la such a way as to make cer- 
tain elMlfital connections which In turn cause tme or 
more elect rk‘ nudftrs to regulate tlie drafta and damper 
of the heating e<ialpiiumt Tlie remarkable part of a 
thennostatlc cfoitrol is that the temperature con be set 
for Hn;i di'sired degree, and the thermostat tlien auto- 
iimtkaltv takes cure of tbe hmtlng system and holds 
U to that teiniterature 

The tUennostatlc contmt aystem shown In the accom- 
pnnylng drawing makes use of a tenipcrature-senHltlve 
element, consisting of a double-diaidiragin chamber con- 
taining a volatile liquid Tbe front wall transmits Its 
motion to a lever unii, which In turn operates a switch- 
ing met honlsni o]wnlng and closing an electric circuit 
The electric circuit In turn operates tbe various mem 
tiers of tbe heating plant as shown la another sketch. 

Hot Water wlthont a Fire 

As for hot water, iniiny sefaemeM have been put forth 
of late Of course. In tbe past the usual source of 
supply for hot water has been the kitchen range, which 
Is provided with a water beater that operates without 
the expsndltiuv of fuel other than that uoed heating 
and cooking In the case of homes etiulpped wrlth gas. 
ingenious water heaters have been Introduced In which 
a pilot llglit bums steadily and serves Ut flash on tbe 
large burner, us n faucet In any part of tbe house Is 
tamed on In this manner hot water Is virtually on 
tail — It <ioly takes n few minutes to obtain It 

In homes without gas, especially In Muinmartliiw when 
n coal range cun not be operated, the liot water problem 
is more serious. In this case resort muy be had to tbe 


ssvdnl IBbgfinnll 

luskpysr. la npettle mhir iMflbm; it 

whMi spvwnt typst nrh rtiowft U the vmrfonk ihtiteMi, 
Om type t» f M U» gfl right M tthi fsnott nftA hi hss* 
ridsd tm m tikuh fat eontrdJi^ tbs bent WM«r 1» 
hsstsd lb# Bxnasnt it ffswn Binsiigh this b#alar» iriUldk 
ennsumaa only M watts, or no inovn than ttm bsnat 
alaetrie bran. Abotbsr typs Is omnsetsd to tfa* vsnal 
hot wgtM hoUsv» and ssrvas to bout K or ISO gaitana 
of watsr whidk to gtorsd tn tbs boltor* vsady Ibr nss 
nds typs of hsafsr eattsnims bi tbs yttlghlMMliood sf 
laOO watts, and Is pr ovided wIBl rsnswsblo bssttnir 
units, 0tlU a third typs to ths satomatfe rsasmijr 
fSneaMMater, which bsata a smali qqantitT of water 
and maintains It at a given tsmpsratum rsady for non 
St any time. Tbs uanal ciM;iacl(y of this watsr bsalsr 
is flvs galbsuk 

All in all, country Ufa Is net what if has be«L Tbo 
tlms to fast coming when ths coontiy restdont witl sn^ir 
ths same comforts ss tbs city dwsitor, with h grsst 
many more pleasorea as wriL 

lUl w of BtoiiM and Iron Bdl Chfpon 

OMH fhilum of church-hell clappers Induced a mem- 
ber of a toras Qermsn stesl foundry to experiiMnt 
on tbs bsbavtor of steel rods under eoodlHcns similar 
to those to which a hell tangos would be exposed, Bw 
observed that many of tbs apeclfiMns broke, aUhongb 
quits sound assr tbs frseturs, in a way tor which an 
adeiiuate explanatUm bad not >et been found. He 
suspended Ills rods between two bloCka of castdron 
which tbe rod would stribs when deflected 45 degrees 
to ths right or left. Ilie sospciuilutt wee by msens of 
a leetber loop fastened la tbs first series of teeto 
round screw Mts fitted Into tbe upper tothed end of 
the rod. Most of ths rods were club-shaped, thickening' 
toward the bottom The first rods broke accMs or near 
ths bi>U tuples, after 00 hours, corresponding to l85jOO(V 
double blous. When ths bolts were replaced by *cast- 
on lugs, the fracture occurred after longer service. 
220 hours, and lower down, near tbe point where tbe 
rod begun to thicken The material was superior mild 
steel . HO exceptionally good nickel ateel laried longw» 
but broke, too, finally Two well known experts both 
suggested that It would be more advisable to redneS' 
the crmsHKCtlon In the middle iiurtlott of tbe rod than 
to Increase the section. Ijong flat rods, not speetolly 
welghtfMl at the botpon. were then tried. They Uuged 
flOO hours, but when a small Indelitatloo. about 05 mm 
deep, was made nearly halfway ihnm tbe rod, with the 
old of chisel, tbe rod broke acrom at that spot on 
further cxiiertmcntlng Tben a kind of flat bar pendu- 
lum was used, oscillating with Its g reatest section at 
right angles to the direction of motlcm , Uito also lasted 
more than 600 hours, but then developed a crack on 
tbe one side, halfway down One ezpsit recomm«nded 
this sbape, <.s, a clapper with a kmg. relatively thin 
and >leldlng shaft One would think the tolture would 
be due to resnmmoe effectsi The fracturea did not Indi- 
cate any deformatlmi or flaw of tbe nuitertala nor any 
want of homogeneity Hie testa are severe, of course. 

Haw tha Color of the Groand Affocto Float 
Growth 

S OUK curious experimento as to tlie effect of tbe 
color of the soil were recently described In tbs 
k reach journal La Tiwtion ifodeme. These expsri- 
menfs were made in a vlnejard. The aurface ot ths 
Hnll was lightly covered with rolntorced concre t e, a 
suitable space being toft vacant around each vlns atodk 
Oae-third of this concreted surfacs was painted whiter 
another third ochre red. and the ramalnder black . the 
msnlts were very remark- 
able, slace la those plots 
whirii had been painted red 
and black tbe Tinas wars 
twice as Tlgoroiis as on the 
white plots. The rsssun tor 
this to that the tanpemture 
of the ground to ocaisldnmhly 
higher In those areas having 
either a red or n blagfc ooloc^ 
and this tocfsass of tsttssir- 
atpre has an ImmsdUts n^ 
toct upon ths powth at tlfs 
plrtntM. TbM studiss (brow 
Ugbt fm the sttpsrtorlty of 
ths SbU of oertslb tsrrltoty, 
such «s the btoefc sutli In 
Mumeeo. It bu been aoM» 
too, that Uto surih In some 
of the bad grope^Miliigflot 
cnlltiss In m Barth of 
France to rithte veddlA or 
btodk end this no longer ep- 
psm as n msfq soridokt. 
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1 Th* flk wtD Mlw fta tawp r—twi rpoa a ftibe dlMiwmd whik It win iMt tmieti a stnulM om I. TIm dMnitt Imu a flmtilA iimam of cAiulnt a fmW dlAtnond to bunit, hw a pmccn thAt will not 
hAMB Dm ml am. I HydroAuarle Add wlH dkAolvt An ImltAtkia but wlQ hAM no tfAet upom trao dtadwod. 4 Tbo mU dtamond win ihiM with aonM brlDlmnry when ImnHTArd tn clmr wntcr 
tlM purtA trtbk It MitlrdP doB nndtr tbm coodhkmA. ft. On a tm dlAmond a drop of wAtor win hold tti oMnilAr itepo. mtwh aa qnlekAllver doeo i on a trawlulent Btnii« it will miiwd ” 

6. A rcAl dtAowod oaa bA UAd ab on« of a polr of knm, And will dwi ihAfp fonw j Um paiAa iAooa win aavat do ibis 

Sin rimpld tMU that will Mpmte tlie Imitotka dlnMond fftioi the icemtiiie Btone 


To Pot a Diaaiond to the Test 

A VABIRTY ot map bn AdrlNAbln for one who 
l« not an export jodiCH of (UanHmdM. nnd ovon tine 
who la, an Imitation may lenve toinpornrily ptiKxled an 
that oome mechanical or phyalcal teat la rmirtMl to 
Tlie old teat of cattlnK a idece of xinm with the Rtcme 
under Inveatlgation ta now reroraoct, (houfch \tlth on 
additional varlaHoo A file takn the plucv of fflmia. 
and. the raaplnx odice of the little tool la bronxht oKnlnat 
the aparfcling anrfheo of the aem under anspldon Thta 
iH HU ntioHc no Impoator con aundve for a alujirle In- 
Mttnl No Impreaiiloii of courae, eon he matte m a 
tcenulne di|upond 

Another even more aevere conalata of tlie follow- 
ing procedure The atone la covered with borax, heated 
and then dropped Into a receptacle contHlntnx cold 
water Glaaa or glnillar Imltationa will he ahattered, 
but a dlaiucmd cornea tbronxh the ordeal unharmed 
Cleopatra may have dlaaolved her lamrlR In vlnpyar 
HO an to make a prioeleaa drink, but the vlneaur of that 
day rouMt have been exceptionally hard on the Unlnx 
of tlie atonuKdi If it could perforpi ao natnundlnx a feat 
But today your diamond (If It lie apuriona) can lie 
n^lly dhMolved. Hydrofluoric add wUl inni the trick 
for yon. A mnutne atone of cotirae, la Immime to 
thla teat 

There are two teeta with water that are equally 
Intereatlng in demonetrattnir whether or not you have 
been Impmd upoii by onme trickater wh«si you decided 
that nothing but a diamond would complete your hapid 
tieiai. One of theae U almply to drop the atone In ii 
flaaa of dear water The attme. If It la a gvoulne dla- 
luond, will atlll ocmtlnue to radiate aomo of Ita bril- 
liancy, hut a '^paate^ will have practically loat all of 
Ita ghm and loMer 

The aecond water teat conalata In putting u drop of 
water upon the ahiiw’a rarfoce and moving It ahout 
with the polnl of a pin With a diamond the drop will 
remain (lolmlar and hold tugeUier after the manner, 
oomewhat. of a particle of -qalckallver" But on glnaa 
the drop wm Qiread. 

Some of theae teata, It win be noted, are purely chem 
leal miee. If dlrectltaia are followed naturo'i forces do 
the rest Otbera depend In a meaaure u|inn careful nae 
of the flngera, hut a finul teat dflpeoda u|niq the eye 
Milely. Take a riieet of white patior. and upon thla 
make a round black point with a pencil Then bold 
the diamond a abort diatunce away from thin iNiInt with 
the left band* while with the right hold 
ft glaaa and thnmgh thla get the atone In 
focua with the pencil did If the dot can 
be OMB clearly the atone la a dlanamd , 
but If there la n higKlneaa about thla pen 
oil point or 11 aevenil jwncti points appear, 
the atone la an Imltaticn 

MArieol: Strlago ud When Thoir 

Com Fran 

T HB Mrlait dtolr li oftas called a 
"■Mag qurtet." tbla la not 
Mrtctty aeearate, aa we aow employ dve 
UHtratuntl In thie AvtAao ot the o^ 
cMetrae, trat ytoun (eopraao) | apocod 
vhWA {nAno aopnoM) ; vtola (altq or 
tnor); tAAoeallo tteaor or feaitMe). 
and oeoMi kgn (tauae). Tbo vWla A 
endoelgedty tba ■quag ot th* oretaeatra" 

■od-lK tt troth, the brtllUitprltBa doOM 
of' Ae wooden etiA ged Metnuwmts, 

MAAnr for eoloMtoA <w dmnatle ot> 
doftai !Ae rlola la an oldet teatnuacot 
t6«n Af lAnn end U nneb aatoamod.^ 
tin oRian^ to a dewfatna n t of tbo 


old ‘*knee flddkT and the Htately dDUhle-baaR furnlahod 
a Ann foundation for tlie llgliter alatera of the Rtring 
choir 

Formerly atrlnga vrere made of catgut, but tn reality 



SiretcUng double bare atiinfa 


tho modem HtrlngH htv made from the Inteatlnea of 
Rlieep i»r from ufro, and may be either plain or cowred 
Out atrlnga are used for other Inatramenta which do 
not belong to the noble fntnlly which we have enuiucr- 


uted, miih uH (he banjo or harp where the flDRera are 
naed, or where a pick Ih uRed, hr ou the mnndolhi 
Metal NlringN ure umnl for ntt InfftrumentM whhfi tire 
Rtruck with hammcrK, nialMR, etc Aui.h aa pianos, 
xlthera, ej nilmluiuN, etc 

Each Rtring In n violin 1 m of a different thlckneaa, 
Ncc(»nllng to the Ume and lenRhai nsiulred The hHirfh 
string Is etnered with flue wire, eltlier a white metal 
or real Nllver, henev It In called the “Rllver Hiring" 
\loluR, vlolunceilos and dfaiblMmimeH Imvo each two 
crtveml NtrlngM, Ihe ol»Jc<*i liolng to Insure n saflkicnt 
gmvlf\ f»f tone without having too clumsy a inatertAt. 
'llie eownil HtiingH on the guitar ure upon a basis of 
silk hiHlead of catgiit Tlie lieHt gut comes from Italy, 
which has tieen funiuUM fi»r centuries for this pi4)duet. 
Strings are carefully selected and graded os to slue ao 
(hat they nhall 1 m> untfonn The larger atrlnga fttr the 
bigger lnHtnm>eots are Mtretched 4>n frames for three 
or four dii}s ns sliown Tlie covertnl Mirlnga are flu 
iMlHd on n RiN'dal lathe whkh cittern them wltii floss 
silk or line tUlver-pliiteil copper wire, or even Rllvi»r 
Tlie Irutlniimuita of the "Miing choir uro all ployed 
with n Itow, with (M>enHlonal plxalcato, or plm king of the 
fUrlngM, na required by the niiiaU A bow Is an Inalru- 
tiiigkt 4»f wiKxl and liorselmlr einphiyed to set the strings 
of the \iotln or other muKleiil Instrument In \lhraU(Si. 
As Its nuiim Implies, it was originally cunTd. The 
\hdtn bow Ih usually ulKuit 20 ImlieM long and the stick 
luia a Mltghl tiirxe Inward The violitncello how la a 
little shorter 'Hie double-laim how has a large arch 
nnd 1 m Mhorter The enrix Iiown were ho crudn that 
they added little to the delh hi v of lone Ths earliest 
lnjprovi^ii(«nt was made when n iiiefft? hand wdth teeth- 
llkc edges xxHN Intnaliicvil with the dcMlgn of regulating 
the itoHllhm and tenHlon of the hair nt or near the 
handle It wiis resorvxHl for Fruunds Tourte (1747- 
ItfiW) to devise the plan of keefilng the hair flat by 
meuns of h < Insp nnd the w rew and hiittim for slacken 
ing or lightening the hnlr at pleaNure 
Tlie hf»rHehalr eoiiieK lurgt l> from Ruasln and the 
upHet condltluDM of the last few yearM have had their 
effect (m the product, mu< h to the disgust of the inniil- 
dan H<>uth America wns IcHiked to for the atiptdy 
when that from BuHMiii wan < lit off It K however only 
a question of time when tlie Busslun ranches, where 
the horNes are hfvd (pr the pnris*aC( will continue Ihelr 
supply with Homethlng like tho old time quality Tire 
primary Horting of the hair takes place at Uie much 
from which It giHW to the hloucber, who 
lileacJiHS the hnlr xvlth sulfur It is (lun 
bound up In hunks of too to ino imlrH. 
nnd the ImnkH are then ready for ex|M>rt 
One liunk UKunlly gooH to n bow On 
arrival at the Iww fueiorv or the reimlr 
riMun of tlie large dialer Ihe huir Is 
conilied out and flseil on the end with 
shellrtr hm llluHtrated All work of thla 
kind In strictly Imnd xxork and a factory 
In tlie ordinary Rcnse of the word, with 
Its doxens of imn, U unknowm to this 
queer trade ixxo or throe workmen are 
usually nil that are required. The xxurk- 
nrwn Insert tlie hair In the top end of the 
stick with a wooden plug. The hair la 
then Rtrnigliteoed out by means of a ape* 
dttl comb and fuatened Into the frog at 
tho lower end of tho stick. A profes* 
sluofll vloltnlat has to have hla bow re- 
paired every two or three mcaUis, and the 
cost U uaually one dollar, ao nobody will 
every get rich on this, hut If the vlrtuoan 
wishes to be reckless he may boy a 
string covered with gold wire 
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A New Giterpi^ Devdt^mait 

British Efforts to Save Power and Inereue Speed by of a iWik Thai Wm Yttli to toea^ 


By F. BomUnton 


T llIO “catpr^llar vehicle," as the type of 
machine nhUh toys Its own tracks has 
lieen rhrlMt('n<*d, Iiuh not nmUe tlie coni- 
inmlul lieiulHiiy which Its many Uieo- 
rethml ndrnntitKMi have led eothnslasts to 
predict It iM true that for agricultural 
line and In imdevelopod countries where 
Irnnjcpnii fHclUtles are nno-exlstenti and 
also In some cumcs nf kicoinoflve cranes 
for work on soft ground, the truck laying 
%^hlc)e has had a fair degree of Kuccesa, 

AIho during the war the succeaNful dc- 
velo|anent of the tank, Imth In the beavj 
urnmred types and hi the llgtiter whippet 
vehicles, was certainly d(nN«(lc*ni niHin 
the cuteitilllar track Hut In the early 
tank *deslgns ranch trouble was ex|ierl* 
enctMl, and niany fuilurcM. iHK^nse tlie 
knowledge of caterpillar-truck design was 
fragmentarr and incomplete These early 
tank designs were experimental, and fmtn 
them ranch important data was evolved to serve as a 
foundation for later experimental work on iieace-tliue 
designs. So the develoimient of the tank In tts various 
forms gave a great ImiietUH to tlie cjc'sign of track 
laying nmchlnes genemlly None the le^ even the 
most ardent udvocuti^s of ciitertdllar nmchlnes on theie 
retlcul (*onsiderutloaM coufessed theiiisehcs disaiusdnted 
1^ practical results. i*or Instamv, In conifietlth’e trials 
of agrtciilturul tractors In Knghiiid the caUrpJllar types 
evinced no o\erwheliiilng suiierlorlt^ uwr those t)pes 
Hiiploytng orUlnurx wlteoK 
With the olijet 1 of ovenvmilng the Inherent dlfflciittles 
of thi dfsign of cfiNndllur >elil<leH u recently dc\el 
oped tyi)e of cutertiHlui* iriuk lias heen expcrttiHmted 
utsm by the nrlttsli MtnlHtr\ f»f Tronsisirt Tills new 
ty|ie of >eblcle tackles the pnihhtii from a novel point 
of view, Olid tsmie retiiarkalih n^ults have heen <*b- 
lulncd 

Tlic* Ihooretlcul ad\antiigi^ of the (Uiendllnr t\|N* of 
iiiuchine lie first lii its ablllu to 4iirr\ heavy weights 
without IniiK^Hlng ui>on flu ground ud> gn*tit sii|ier 
fltlal imwurc In other witnK the weight Is (Ihco 
rcUcHll>) spread over a mvk largi arcfi, wllh u 
wheelcNl \ililile the support In iiioin iif the niiture <if 
a flm Hupp<*rt Tills Is the lli4*or\ In imulliv It Is 
fount] that on soft ground the nrdlnnr> >^hiNd sinks In 
unitl II Niitllcicntb grtNit art a Is hurled When the 
ftii|ierfUlal prussure gp the gntimd Is reductHl to a 
tlcgrce which the grounti will hour sinkiige of I he 
wheel eortses Hut the wheel always has opposed to 
It an Imllnetl plane as It nftmipts to climb out of Its 
rut, the Inclination of Hds plane dt^iiends \i\wn the 
depth to which the wheel has sunk (whith deiwnds In 
turn utMm the width of the wheel tniik) and tlie slxe 
of the wheel The reiru*dj Is lo widen the wlu*el track 
as fur as pructlcahle and In Intmise the slxe nf tlie 
wheel The enti ntlHur inick as iisually built. Is ef|Uh« 
alent to a very wide wheel with a vi*ry large diameter, 
tlw lower truck is>rfomdng the saine function nn a 
IMirtlon of the rim of n wImhI iierlmim 100 feet or 
nuirc In diameter bN>r soft ground this theoretical 
advantage is only rtnilxeii iuirtiiill> Were the ground 
|ierfectl> plane and fn«e from Iih'uI unevennees, tiara 
Itractlre would agree with tlusiry Hut as no ground 
(at all eventa, no ground tor whkh cater 
^Har Aelilcloa are necessarj ) Is rns* from 
loi^l olwtaclcs, It freqnently Impiiens that 
n maclilne derigned Pi Ulsirihup Its 
weight evenly over a targe anNi inis »t a 
INirlhulur moment, as mudi ns half of Its 
total weight concentrated on a siniill 
ohatmlc The result is to cniab the ob- 
stacle If It la soft, or to jar the wlwle 
muthlne If It hapisraa to withstand the 
weight In neither case Is tlie theoretical 
ud\nntage of the caterpillar truck real 
txed f'or If Hie olisracle Is crushed euergy 
Is aliMirbed In crushing It, and the mens* 
ure of Inwikhracy of the track system la 
found In the crutdied smooth rut It leaven 
liehind If no cnisltlng takes place. Uwa 
the whole inechaalMii, with Us heavy load, 
u subjected to a violent shock as It paaaes 
owr the obstacle 

Tho Urst esaentlal, ^ ^ oOlcUnt 
catendllar track Is that It shall yield 
looeUy to small ubstaites, the secend that 



An onUnary paasengcr car convofted to the caterpillar type 


such olMtacles shall not he called upon to withstand 
any greater suiierAclfil load than the ground under the 
rest of the track If we examine existing type# of 
tracks us coiiimen hilly dev'eloped It will be found that 
loeal tlexlhlllty of the track is cither cratirely absent, or 
else BO small as to ts* negligible in practice Wc stiall 
see later how this deferi has been overcome In the 
latoMt experliiicniul vehicles. 

Onn retuilt of the failure nf the ordinary tyiie of 
track to jleld to local obstacles Is that the mulUttr- 
(llnoiis plus, links and joints which compose the ordl- 
niir> tniek have all to he designed to take very great 
loads and slMtcks More«»vt»r, Hie mulHiillcIty of these 



Flf 1 Bsscntial fcaturai of the nawsst typa of 
eattrplllar suspension, d sv ol ap s d In Groat Bmala 

pins, links and jidnts Is In Itself a sortons drawback, 
both in Hrst cost and In maiaUnance. lliey can never 
he emdentl> lubrlcatcMl. from the nature of the wort 
they have to do and the ground they have to cover 
and at tlie liest It Is foimd that their < hlef lubricant Is 
liquid mud (^insHpientlv tbetr replacement costs loom 
ver> large and Oils In cnojuactlon with the heavy 
prime cost makes the use «f such types of vehicle pro- 
hibitive for ordinary c<»iimiefctnl opeiwtlona We arrive 
tlierefore at Hie third oasentJal of the Ideal trart, that 
It should be simple with as fow jolnta. pins or links 
as poasibto, and that these rtonld be amply lubricated. 
Krom the thini destdenituiu ore arrive at the fourth— 
efflcHeitcy The mechanloal efbeteocy of the ordbiafy 



QatttptUgr tfodi Is ^ ^ 

MuUi^Udty ci nnlMrt 
and bsprbigsi tsfs tl iy vHA 
poiatlv^ fi^ wslgW; 
smy to pnrrlde od sagln 
atn^ lories for tbo vksM lood^ 
even witii a powerful wninsy bl|^ spfOds 
aril impooslblqu ttw Idsol track moA 
tlwrsfore posasos high rtfldencp at 1604* 
enite q^s, and otw ba copoM of 
adoptatloa to hlgb^psed waoirtrisa movloir 
over rougb around. 

The tost grsat defect ef the ordteotr 
caterpillar Is the awkwardnooi of tbo 
steering arrangeinenta. A tfock conrist* 
Ing of a gieat number of Mwked compo- 
iMita can not be devUtM for otetfm 
In all ordinary coterpHUm stseHad le 
elfooted by a dliforentUl fsor, one side 
or the other being partlaUy lo cked by a 
brake. Tbe track which rune Gm fMCer 
pivots round tlie other track, end sideways rttddlag of 
the track results. If In order to moke a sharp turn 
one track be completely lorted, tbw tbe whole moqUae 
will pivot round the center of that track, and tbe tcogth 
of the track must skid bodily sideways to turn. Tte 
Ideal track will oiahle tbe machine to tnm In a reason- 
nbly small circle without aUddlng or awlgnirdness. 

No ideal track has yet been onniitnictad. Yhe experts, 
however tniprvsaed with the Idea that unlesa some 
developnarats In the direction of Increaasd edlclcBCy 
were fortiicoiiilng Hw caterpillar can have little or no 
cuiiimon IrI future, have evolved a type of track which 
seems to promise a great step forward toward Hie Ideal 
k^g 1 ahtnrs the principle of tbe new ooqMnaloa. It 
will ha w«ra that the wheels AA, which ran In contact 
with the flexible track XX, are pivoted In peJrs on trt- 
imgalar Uigies 1) On each bogie are douMe pulleys C, 
over whldi a wire rope DD paseea. This wire rope 
also peseta under pnlWs RK. attached to the chai#^ 
A second wire rope FF cunnecis together the wliole 
of tbe bogies D, and the ends (»f this rope are aecnred 
to Hie vehicle, tho rear ctmnecilon being through a 
strong Hpring It will be setra that each unit, consisting 
of a bofle und two wheels, can float sldew^ on the 
rope, und also vertically Whea the traok^baam oviar 
MU obstucle tbe bogle immediately ovm^llib obstacle risse 
against the tonsioft of tbe rope, the necew si ry extra 
ni{)e for the movemfmC being provided hy the 
sating spring at Its end As the entire weight of the 
machine <h suqNraded npun this rqie In tenafon, It will 
be seen that the dlstrlbutlun of pressure Is equal over 
the obstacle and over the rest of tbe track. It Is 
further 4»bvlous that the wn of a wire rope obviates 
tbe mnny pins and joints necessary In the usual track . 
the rope also vrithstands abrasioa by grit much better 
As an llIuBtratImi of the Increase In epeed and ovufv 
all efficiency obtained by means of the new caterpillar, 
on expertuiental canveralon of one of the fonit t^ of 
tnactalnas may be dted. This machtne, which woMMI 
no tuns, had vritfa tbe original track a nuudnmm 1 
of fl miles per hour After the nee 
to tbe track, soqisnsloa and gears tbe speed was fo* 
creased to 15 nriles per hour on the level, and 25 
miles per hour on s sUi^t down gfadlttit 

Several eapmUneotal typea of vehicles 
have been fitted with the Improved tnich. 
We Illustrate an ovdhiary ehassis con- 
verted to the cnforpHhw typ(a The crack. 
It wlU be obacrrtd, ctaudaCs of a stent 
rubbercevered belt numtag over large 
pdHqrs frint and rtnr, tbkm haMg tbs 
origittgi wbe^ ef the edr sUghMy u^- 

Aid. Tlw war Ih wUeh Uw iikdlbtto 
dtooMOta of the suspension adjust them- 
iMlvne so local ^Mn^ l» vrigL 
and the principle of the sestwwslhw is 
made very dear, the foidimkdrissh 
rubber Mt Isyerr ggbt. and 
MUMUffiont of Mgh qwsdn 
hasesheoded 99 aslles pdf hour oww 
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taOF n> |^t yf tW» «f» «tt wd frpttt a motor W«arcfo. 
WIflr ^ Wi ji rt t iboimr a anall W&auCb iM>riaDtttaUr- 
optfiiit tltb^ tUa vatOela on matntatn 90 intlaa per 
liparMri^oeif^ gvqmUl ao aaconeort to the rider, 
ft vt&lneiMttod to the case both of the ear and the 
aeopM toat aUartag la provided tor bp the lateral play 
arhleh tbe tefbla rope atupaudon permUa. The acooter 
fa tiapa^ ot tumtov. by dedectton of the trade, to a 
drda 9 toaC to diameter. It muac be andemtood that 
these Mdela employtiif the Ilexihle rubber track are 
not tor eommerclal opentUm This type of 

traeki amokk admirably aulted U> oxiieHraeDtal worte, 
li by ko JMktta ideal, aad tbe typea ahown meat be 
regarded alrtcUy aa eaperiiiaaital. None tbe leva It 
would eeara aa If with the Hglit preware obtainable by 
the pae of tfila track and tbe abeenee of aklddlng to 
((teerltig, theee tracha might he developed for uae by 
commercial vehldee where comparatively blgii aporda 
over rough country are called for 

An appUcatloii of the new ayatem to a nuwe otttven- 
tltioal deatgn la ahown. Here the track la cumpoeed 
of metal platea Jointed tor escpertincntal purpoeea In 
four different waya. The lower front part of the near 
track In the lUnatratlfm will be acen to be Jointed by 
flexibla ropea betwoMi tbe platea, the ufiper and rear 
portion be^ eonaeciMl by apodal link lUna, which are 
protected and tobrtented by leather aleevee Itoiding 
greaae aulUclent tor many hundred mllea running Tlie 
rear track la conipoeed half of apedal ball tjiw cotmer 
rlona, glvlpg large bearing urmia, and half of ordinary 
ebain eoBDCctnra. Ko apednl proviMlon hua been made 
In thla machine tor steering by deflectloa of the track, 
but It can ateer In a fairly wide circle by reason of the 
lateral ploy afforded by tbe rope suspenulon The 
iiuMlel lllnstrated la carrying ii lietivy toad of aniiy 
hHUgepontponii, bet the dl«(rllHitc<l loud (Um not 1U13- 
where exmd 2 pounds per aqnnre Inch. 

Tbe lllustmtlons show types which are adnilttfHlly 
expertmmfal nob*, but if these enrty experluicnts bear 
out tlwlr promise of closely approotblng the Ideal tlH*y 
wni revolntlonlw caterpillar design, nhlch Ik at present 
Htagnanl It Is adinftb^d that In unileveloped or par 
tlally developed countries there are inuny transport 
difficulties which a cheap, miiid and tiradUiil eater 
pllbiv vehicle would solve Tn iiinn^ instances land 
lyhig a tow miles Inland Is toaccesslhle solely by reason 
of transport dlfflcalUes. Htich hind Is not developed 
uktll a railway Is built, and a railway will not pay until 
tbe land la developed. Tlie ultlmafo fuie of such land 
1 m that In tJie post It has never beeti developed. A 
form of tractor enabling sandy deserts, swaiupa and 
even steeply-banked rivers to be siitHHnwfnlly negotiated 
At comparatively hlid) speed will aid Immensely to tlie 
development of such territories. 

Conatructlonal work to rough country is Hlwoys 
peded by the difficulty of access. Bvun whore power 
excavators have be^ used to clear tlie way for roll 
-ways, etc,, In many instancea the ground has not proved 
lAdstoctory for these. The caterpillar track lias cer 
latnly been adapted tor uso by tt»e constniitbAal en 
glOMr, find excavators, cuuws, etc, have been dtted 
Hut tbe high mulntenance eoato, tbe low ovw-all effi- 
vtoecy, and tho low speed tuivo all mlUtated against 
tbeir extaulve use. Tbe recent devetopments described 
In thla article ae«u to open up a new Held In constnic- 
tkatol eugUieerlng. 

ftla not only over rough or dUheult ground that the 
new avapsQsloa ayatem prondaea to make good. Tbe 
condltlona of tttodern road transport call tor higli speed 
ceinhtotd with beaVy londa. The eonseqiKnco la that 
the ronda nre pounded Into transverse waves, and that 
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The caterpillar *^Keettr* 

vehicles are Kuhjeded f<» nevere sliocfca which shorten 
tlielr life For It must lie ronieiiibered that not only 
does the vehicle jMiund tlie road but the road bIho 
(lOundH tlie vehicle' To it corltiln extent new iiMilHidH 
of road construct tun <01 the one hand, and tbe Increas- 
ing uw of giant [meuiimlira on the other are helidng 
bi defeat the efCectM of slusk on nsid and vehicle Hllke 
None tbe lesM If u siuHienHliin cun l>e developeil which 
gl\es un upproxlmntlon of u tnily *Kfant'* imeunuitlc 
of o\er 20b feet In dliimeter, \^iih u high overall effi 



Oase-ap of Iha 3-toii avtillory tractor 


clene>, then ne inny ex|iect to see caterpillar Iructurs 
In use not unl3 tor rough country und soft gmunil hut 
ut hlgli speeds on ordinary ronds. The catertdlhir Ih 
as yet In its lnriiur> 

Electric Burgiaiy Alarau 

T HUHB were hardly known a tew yvani back, Imi 
today there are 11 great utan> of the most varied 
kinds to use Oenerully they are designed $0 as to 
mtind the alarm as soon os a door or window Is moved 


or receives a aboefc. Hovementii of tbe whole building 
such as are caused by the pasatog of a lieaty velilrlo 
tn tbe street must, of course, not wrt the alarm going. 
A suitable devloe should be constructed so as to sound 
the alarm also when It Is bring swUclied off and when 
tbe wires are being bridged over or cut. In «ino 
burgtnry alarm a small ball is caused to drop lnp> a 
bearing and ooin|)lete the clrcnilt at tbe slightest move- 
iiMvit or shook, sotting n Uixxlng nlanu gi'tog Another 
device consists of a hollow nnd hinged nnn that Is put 
ncrofM tlie door to Iw guarded of a night nnd put hack 
during tlie day From the arm 11 siiuill tieg projects 
that may slightly touch tike door of, for Instance, a 
sate. In tlie hollow nrni there nre two iMlanced lovers 
to which the shock or UHiveiiimt Ih tranMiiltted and 
these set the alarm going Tlie apiwrutUM of imothor 
company Is cimstniitiHl k» hh tu notify the police at 
once automatically owr the tolephime hn soon sh a 
stranger eaters the itoseil Immiw* cir flat Hometinies 
It Is nut sufficient to gimnl just a d<H»r There iimy be 
danger of burglars ontering thmugh tho celling or 
watts. i^Hir such cases a so-<*iilU*d lUtenlng plant la 
tostnlled, uhleh constsls of a nunilier of inierophones 
that are ffxed in various imrls of Ihe preialses. 

Caterpillar Ordnance 

T ub United States Army In unrhlng tnnnnl tlu ellni 
tnatlon of the horse nnd Ah a consogueneo throe new 
hiies of iiuitor e<|iili»iiienl hii^o rocf>ntly npfiennHl H|H>n 
soitHl by the Ordnamv TV|Mirtmenl Tliese an' a three- 
ton nrilllerx tnirior of uniiHiinl nlitllty ii tnictor nunmt- 
Ing (I T^ mnitmeter gun, and an eight tiheeted trio tnr 
onrr\lng a IVi-milllineter gun At the present time 
onl} till TVailllliiii It r \i hh le Is 'nni* rpriMif so that 
it nui ford HtriMinis, Init later on ll Is Intended that all 
itiMchlni'M Nhall haxe flilN ahlflti 
The tliree-lon artillery tractor deslgneil to lake 
rhi phirr of tho kIx liorNi }irlllli.r\ t«*uia tor hiiiiltng 
light artl1hr\ at mihviIn oorn>N|Mtniling to the gallop of 
n hnrN« It taiH an iiiiiisiial nprlng HUH|K>nsion nnd Ik 
. pm^mhirly well adaptid to rhh IhriMigh snud. tiiarsb. 
min Tough I'oimtiw wlihoui Nhabiiilng N|ioe<l 

Tlie I m |n r UUh an Npiuiig that Ihei will follow 
(la contour of uniMii gruuial in nine h the miiae fanhlon 
that a Nnako d<H»N It Tlie lower nldo of tho Ult Is 
rontal Inin i-onlaet with the ground throukh the agi'n<\ 
tif four rollers wuh pair of wlilih are ctmm'OtiMl to one 
(*iid of a (imtlhwer Hprlng Hiew nprlngs are photed 
to the fronie Thi Ir other ends an linki d to tour 
rollers lienring iignlnst the upper Hide of the belt This 
tviiiHM IK th»n muses (la Umir side of tlie Ult to follow 
(he cvmtour of tia ground and at Ihe Kaua time keeps 
life l»ell (11 tit regardlesN of lU ntnUmr It Is Interesllnir 
to eoiiiiam this with the n»|ie HUK]MUtHhin dmriheil 
iUi\'e hy Ml llowUnsoii for gaining ila sumo 4>nd 
Tim prolilein of huIUlIng a RutlHriirtorx self propelled 
kun mount msmis to hnve lK*en*prptlj well hy 

(he t\|)e lIluHtrnted which was dt\elo|Nd by ilie Ord- 
nance liepHrtiiH>nt One of the nawt kiIoiis difficulties 
liHH liein that of keeping tht wdght dimu to n point 
where remd hrldgcH w*Mild inrr> the hmd Another Is 
the problem of wheel drive for nmds and cpee|»er drive 
for troaM-<-i»unrry UonHlderlng that tht. gim has n bore 
of MHiiewhai more than five Inches It Is remarkable thnt 
the total weight of the vehkie Is only 22 tons, tbo gun 
ItHelf 0 iitnfi 

* It Ih tiropelled hy a liO-horseiiowrcr alx-eyllnder en 
glne drUtog throat a four speed genrset Wlieels are 
ilrhen through Internal geurs. When the truck Is re- 
rmfved Die middle wheels arc drawn up out of the way 
hy n hnnd crank nmiogeinent 
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Ihiraluminiim 

The PropertieB and Cooumercial PoadhilituB of This New AUoj 

By WMutm K Siout 


A ^f\TPlUVL nnp-thlnl thn weight of cold-rolled 
ttitli tlic iMttnt* Hiiproxlmete ittrength 
< lianu tortMU^H a laotut which cen be bait treated to 
lilgher ])ro|H.>rtleH, yet by a pmcaw which doee 

not taki crrat for an lionr after treatment a poaei- 
Idllh fnr luudi lighter and at the oame time pfaaiper 
priHhiiiliin in I'Ciiuln llnea of iiiMnnfacture, here la o 
few MordM w(> liu\e a picture of the pomlbtllttai of the 
new f^»pP^r-Hlunilmnn alloy known ae **duraltimtn '* 
llavhlDg Ita flrttt Impetna In tlie development of air- 
craft nhroRd. and particularly by the Zeptwltn Ann, 
thU intMal ban been ^lerferted In thin countiT to a point 
far ahead of tiie Oerman prudULl, while tlie work lA 
ct>mi(H.tlon with aircraft of both the almhlp or Itghter- 
Ihunalr t}pe, and the airplane or heavier than-glr ma- 
chine, ban daveloped proceaoen and inethoda now appll 
cable t4> new linen of production 
Tlui new alloy <un In* rolled Into Nheitn or forged bv 
hand preaa or power hamtoer It cun Iw caut, welded 
and aoldered, white rlvetn of tho annip material used 
with It nhow new produtthm iMwNlbllltieH <tn acemmt of 
the iiGcultnrltj of the heat treat n*HullimtK. Connect- 
Ing rods have been iiiado of It using the tuetal ItaeJf 
for wearing Hiirfaiv without iintl frhthm luetnl Thefic 
have operated Huccenafully In Nith motor cniirM and air 
iriift engines. Wnnii geiirH hti\o been nuccennfully 
used in heavy truck nervlce agninut nteel pinlonn Tim- 
ing gears tif this metal kIiow new pofwlblltties of both 
wear and quietneHH, hnt the moat line has been In atruc- 
turnl Nhopt'a f'^r ultra light oonntnu tlona. Tlio nietnt 
cimtn about 0\e tlmen na iiiiiih an cold rolled at4?oh 
but one-third the quantity la uaed fur the name 
Mti'ength reeult, white tlie material being inneli WdM 
to work than aleel In moat of Ita foniia 


of .0B5 thtckneMi of metal in a IP-lnch cotamn length 
weigha otincea and will aupport as a column 4 tone, 
plUH. If made of steel of high alloy. Its thlckneoa 
would In*, so far as tensile requlmnciitB go, about 009, 
a too great fragility lu he tmgtwortliy In a atmetnre 
on accotitit of tlie hick of rigidity of such a Uiln wall 
Ihirahimln, aa we see lt» looks very like alninlnum, 
esoe|)t that It takes a high polish, and that when pol 
lahed the glinting red of tba copper In the alloy can be 
directed The polish In ordinary atmoephenw Is per- 
nmnivit, the iiietHl being noo-cotriNdve to a high degree, 
fn tlie tempered state It is almoet Imiiervlous to salt 
spray, though In tho nonealed form salt wotor affects It 
The chief difference between this and praTioos alu- 
iiilnuni alloys is Its pn^rty of having Us ptiyidcal 
chorHctcristlcs materially changed by proper beat 
treatment Tills heat treatment In Itself acts differently 
than with other iiiotala, lending 1o aoioe peculiar pro- 
duction possibilities. 

like all new things, this melal with Its peculiar 
pro|ierilea has certain assets and definite liabilities, 
blit even Its llabUltles, In some cases, can be termed 
a profit, provided the striictureN made of the metal are 
deelgncfl to fit the peculiar retjulrementa of tlie alloy 
liie most nmrkMl difference In the metal la that tho 
i hangc In plivsU nl properties following heat treatment 
N nut inHluninnenus, but very gradually arises to a 
niiixlniiim after sbuut four days, and during this period 
not 4mly Is the tenalle strength Imroaseil as high bh 10 
|icr c'cnt or more but the elongntloa increases from 600 
to 8no per cent More than this, the metal In Ita beat- 
irealed form con he reheated and softened fbr passing 
ihniiigh iiiecluinicnl processes of not too violent a na 


than a enpperalumtnum alloy, tba coppsr nmaing about 
4 per oMtt, and borne magnMhim, bnt with iliitf an the 
most detrimental componsnt For tlila reason, dufalo- 
min la made only from the poraat te pw cent altnntenro, 
MO that the impnrltieB In each of the alloys from which 
the metal la formed will not build up a detrimental 
quantity. U Is the tnablitty of the Oermana to obtain 
pure aluminum which has hindered tbalr dnratomtn 
alloy from equaling the figures otiUUned In ev^ry-doy 
prodncUon from the American product* 

In the early metal, considerable trouble Wts had with 
corrosion and with sheets, seemingly without reason, 
granulated, and until the propertlaa and dlfllctdtles 
were work^ out, atructurea built of the material wore 
more or Icsa uncertain and required frequent Inspeetloa. 
This Is Btin true In very thin gages which are not very 
carefully heat treated, but with piecea of any real sec- 
tion corrosion is now an almtiat unheord-of thing 

Tlie main tnuible had with duralumin Is mors or Ims 
similar to the problem met in other alloys , that is. the 
prestvee of Impurities in the Ingot, or air buMes, 
small in their original forms, bat which, when worked 
uut and forged Into thinner secUtms, developed into 
serious defects. 

M(»st of our material Is of OBC stock, so that a very 
muall Mpeck of dirt can uiOke a serions Aaw in the 
metal sheet and a very small air bubble can make a 
cunslderable pipe In the center of the sheet, almost 
Inipoaslble to find except by ralcnwoopic sgguntnatlon, 
added to considerable go«N] luck 

Mont of theso tlawa do nut show up until after the 
rolling. In this case the greatest stress on the metal 
In putting It through the rolls Is at a bidden point, so 
that tu lnspe<*t these spars or chord mem- 


7 ^HE mere 9ord **dufclumtmm** is ^ no meafu a new one All 
of ui recogmxe U Oi the name of am of the mwef attopi The very 
fact that there u $uch a boil number cf (hsse, bowmr. u opt to 
clou our epei to the importance of anp one of them IVe are very apt 
to let ourudvei be ruled by the unpreM$hn that there a a new alloy every 
day, and that there u not much that »o can say about any of them to 
make it stand out above the rest of them The real facts are, that some 
/ew of the metals put on the market withm the past five yeais are of such 
character as to halu made themubus already of fundamental nnporiance 
m modem technology Of iheu nevreomers by no means the l^t ^om- 
man! is duraluminum, and tve are very well pleaud to have this account 
of it from one of those mstrumenial m lii aeuetopmenl. The text here 
given u edited from an addreu by Mr, Stout before the American 
Society for Steel Treatmg — The Editor, 


oaves materially on labor, tcol cost and 
to(»l deprerlatkm, and on enough produi*- 
tiun Items so that In many cases con 
structlons can he made more cheaply of 
diiratnroln than of steel 

The work we have been following huM 
lke«n enClr(*ly along the Hue of inlnliimm 
wHght structures of fairly large stae h>r 
aircraft work The aavlng of n p‘)imd In 
on airplane structure means the addition 
of a pound at fuel In flight or a iwund of 
pay load, so that In alrmift more than 
anywhere else minimum weight Is a vital 
Item Rtrragth Is, however, no Icm fundii 
mental, os on aln^lans in flight at speed 
IM subject to stresses far greater than 
tluiso ImpoMed im on automobile on the 
road nr nn> form of present transport 
Iniiiglne having to build a iiiotur truck 
of two ton ciii>nclt> that could run across 
a plowed Held tit 7H miles an Jiour without 
breaking uii. This ahme would be some engineering 
problem yet mine iiiutlcm plamNi of the bomb-carrying 
t)iN* are deelgDod to do, and do do this 

Strut lures im uow being built of duralumin which 
fnr exceed former strength figures In wood and yet 
whbli are lighter than any previous wood-and-cloth 
aliifiane ctmNtrut i loim We have at prosimt In prut^ess 
iimi bines cH|tabte of currying twenty passengers at two 
miles a minute for lUe liuurs and fitted with OOO-horHe- 
power engines, yet the whole iiinclilne weighs hnt Um 
M imo us a nuvderately lienvy touring cur The entire 
secret of the weight result la, of iMurse, not all In metal, 
but It Im Hiife to state that the light weight flgura could 
not hare lieen reu(.lied with our present knowledge with 
any other known material 

Many have preferred steel In their experimental air- 
craft work iin tho haKbi tliut steel In tensile strtmgth 
waa Htrmmer than duralumin oven weight for weight 


ture, and at the end of one hour come hack to Its orig- 
inal tempered characteristics. The fact that the ex- 
treme properties of the metal are not reached Imme- 
diately, as in most metals. Is of great advantage com- 
merrially, ns If w 111 be v xplulned later 
Tbs beat-treutnient of the metal, or tempering, as It 
iiilgtit be called, conHlMta of heating the metal to 0S20-940 
depees Fahnnlielt for from 7 to 80 mlnuteo, the time 
lN*iDg governed by rbc nmoimt of metal in process. Tbe 
material U then quenched In boiling water It is then 
removed from tlie quenching both and worked upen as 
Hoon IIS possible In frutn one to two hours* Hme enough 
lianlcnlng will have token place so that It will he dlftt- 
cnlt to work tJie metal Where the time Involved In 
making up the piece does not exceed one hour and 
where tbe bendings or hammerings are not too seme, 
this process Ik In every respect a tholronghly feasible 
production nuihod 


hers a dental mirror Is used with a high 
light, and the surface very careful^ ey 
luntned. Frequently a hole as small as the 
point of a fine ne^le can be opened up 
Into a flaw five Inches long— « sort of 
stratification of the metal letulUng from 
utiglmil Ingot ImiHirltles. 

At the beginning of our work, spar re- 
jections, fbr this reason, ran as high as 
400 per cent of the accepted pteceo. This 
was gradually reduced, and it seems po^ 
Hible In the near future that our rejec- 
tions wlU be normal In oU these sections 
there has been no attempt at drawing the 
metal, but merely bending It, as any at- 
tempt to draw the metal results In sn eib 
treine number of rejeetions tlirough craw 
ing It is peculiar that these cracks may 
nut appear until a number of hours after 
the piece Is made, so that after rolling 
four days is allowed to elatise before parti 
can be Inspectod fnr cracks or flaws and before use. 

The great drawback of the material as we are using 
It at present Is tbe pros»ce of Ingot flaws, rolled out 
In tbe sheet, which lead to a very high rejection cost. 
When this is cored, we can say, 1 believe, that the ex- 
perimental stage of duralumin Is over As soon as quan- 
tities of the materisl are demanded also rolls can be 
put In for greater widths of sheet than at presmt avail- 
able— nilxteen Inches being now the best obtainable— 
and tubing and other structural tomm esn be made 
available. 

1 believe that this material, and devekqmMats frpm 
It In better aHoys, will eventually be more universally 
used than steel for structural requIrencBtSL Xts use Ig 
aeronautics la already definitely establiohed, new aa It 
U, and the all-metal plane already given prefsrenoa to 
tha older types. 1 beUeve wa wlU ant see It la motor 
cars, at a stvlag of over half ttw weftidtt^ and la boats 


This Im ho, but the problem of sfrcnglh In a Htrurtun* 
Is not ordlnuiilv of tensile possibilities but of column 
or compressive strength 

Fur the Miitip weight, dnraluiiiln lias nbout three 
thncH the thhkneMM of even its cold-rnlled boiler plate 
counterpart, and live or six times the section of alloy 
steela uf high unallc strength The rigidity of a sheet 
Is dependent on Its thickness very largely, and while 
duraluminum 1 h a iimch more flexible material than 
steel In equal sections, yot with the greatly Increased 
aecUima used for equal stnagth a much greater rigidity 
la obtained than with steel 

Ft»r example, we have produced a rolled aeetlon, da- 
tdgned fbr a niaxlimuti column strength, and yet of such 
shape as to fit production requirements. This seettoa 


This allows us in our airplane work, fbr example^ to 
heat-troat u coll nf sheet metal In a bath of sodium 
and iMitassiuui nitrates, quenching In an adjacent tank 
of boiling water and ancDlUng the sheet or stripy start 
It immediately through the which form It Into the 
Mhnpe desired, having our oomidete process over unA 
the iqwr ready for agtog wlt|ila 20 mlnutas from the 
befdnalng of the cqwratlan. 

It Is not my intention to .go Into any of the tecfanteal 
details or metallnrglGal ttndy nf toe sdenUfle side of 
this new alloy, bnt rather to point oot the munenras 
pessIblUtles opened «p by Its use and to describe and 
explain some of the molts aftd pri>c caw!i now being 
obtained with duralumin, primer^ la aircraft woric. 
1 wrill (ttiy State that tbe aetal Itself Is nothing otber 


and buses, street and railway cars, bridgm «od glrdetg. 
For tbe time belag, however, it is a material to woteh 
and Butdy, and to mi^ uee of coomreattraly. I ap- 
pmA m table of itp phyakol properties, 

Bpeelfle gravity 180 

Weli^t lOtt lbs. per ctL b , 

ICirittog range, OtoHgra&,,, OfiOtoMd 
Oomprendve strengto tom- 

peM ...w... 

Bheor value teuMred OfigOPO 

Tenritaftraitafb 90-4(1^ 

Peresnttitawitotsntofl^ . 

Mbdulus rioatkflty , ...... 

Coetexponrion joiooomptg^a 

WA Pt 81000 






SOnCNTIFIC AMBBICAN 


197 



Buc«l« Bridit acfOM ikt St Miry** River, In the railed er apcn poelUon to allow paMaae of ahipidng 


Failure of St Mary’s Bascule Bridge 

How a Girder in the Counterweight Truss Gave Way and Stopped the Bridge Traffic 

By AuguM Kukbnann 


R nOBNTLT a roembor In the counterweight truM uf 
the targe railroad baacale bridge acroae the St 
Mary*! River gave way and all trafllc acroae the bridge 
woe otoKted. br^ took place In the menher BP 
(Illy a ebirt dletence from point Q at D, ae abown la 
the diagram below 

The tenure came about tn the following manumr* At 
a cbange of ahlfts the bridge waa open, and on atartlng 
to doae It the operator heard placet of cement falling 
Stopidag the doaing operation, be went out to tUTuatl- 
gate and found a one-halMnch crack in the concrete. 
The operator, after noHiying hla anperlor of the break, 
recalTed ordeni to lower the bridge to let a train pose. 
Finding the crack opened up more the bridge waa again 
iipcned. While again inapectlng the crack with tlie 
bridge completely open the ated membera were heard 
to mp and one after the other of the ptatee and anglea 
inaklng up the broken member gave way 
The girder la made up of four 4-lnch by 4-inch by 
^ Inch anglea riveted to two 2S-lnch by ^ Inch platea 
aeparated by %*Inc<i webb end lattice members, as 
abown tn tlm llluatratlona. The member OF, which la 
2a feet long, baa an area of 70 square Imbes and a 
calculated unit atreiM of 10,000 |H>imda per Hquara Imti 
under tcnatum 

In breaking; the lueinber CP not only 
prilled apart but also moved out of line, 
aa abown In the lllnatruttona. inlnt D 
being higher than 0. In addition the 
coiinterwefgbt O swung over oo that It 
was bJndtng cm the column oo the i>ppo- 
alte Hide, correapondlng to BN This 
caused the membera on tbe opposite aide 
cfumqioadlilg to KF and BF to be bent 
out of line by at least four Inches at tlie 
lower extremity, atrulnlng tlrera etaiHld 
erably It waa feored tliat they also might 
break. In order to make repairs to ihc 
broken meniber it waa necessary to get 
the uiember UP In line again Tbe plan 
derided upon was to lift the low edge of 
the counterweight, ao that It would not 
bind agatBst tlie column, nnd then lower 
the bii^, euppordng the greater part of 
tbe wel^t of tbe counterwetght on jackn, 

■e that tbe weli^t of tbe counteirelgbt 
ItakM^ vroold force tbe broken member Into 
line and 
Heavy 

placed tbe 

weight ; but It waa found that tnatead of 
HftRur tbe coupterwelgbt to any extent 
It pnabed U In toward tbe left. Jacks 
wage I b ere ter e also ptabed a g afai gt tba O 
tetie obd at tbe onmer, to prevent this 
htfriaaiitel modofi backward The Jocks 
rnwfm Wd Ptr ftil dtemgb ter the work 
abd op am& teb Vita balt^ until ten 100- 


lon and fourteen QO-tm Jacks were secured With these 
tbe counterweight was rlgtited 

Tlie electric drive for mstmtlng the bridge, ahlrli 
ftpplleH power to the rack H thmngli the pinion P, 
could not he used, as tlie counter eight trun would be 
strained too inucb nnd nt best the speed of lowering 
would have been t(M» fuHt and jerky, and It was ncces- 
anry to avoid strain as niucb as pomdble The bridge 
was lowered by exerting pressure with the Jacks on 
the MN tece of the couum^w eight, until the Jacks began 
to tip sHglitly, and operating the plnltm P by inennH of 
hand gearing, blocking (he counterweight In position, 
getting a new hold with tbe Jaiks, and repeating the 
operatlott \s the lirldge was lowered the Jacks fol- 
lowed up tbe counterweight and had to bo continuously 
moved up end out An ii precautionary meuKure In case 
the pressure on the counterweight should overbalance 
the bridge and U*t It fall two cables were fastened to 
the U]iper end of the Unif imd led to winches. No ten 
Mon was kept on the (*oblcs, but It could be applied ut 
any moment. Tills precaution was found to be unneces- 
sary 

The plate of member CF which was enibeddeil In the 
concrete wus found to ha\o elongated considerably unU 
11s length was cut down to nn eciual amount Tlie out 


side plate was not elongatcil Tlie outer plate broke in 
more or less straight line while the plutu In the iKucrete 
had u rugged break 

As wuH cxpcx'ted, when the bridge was finiilly lowere«1 
the broken member came Into line un<| the gup was also 
( loseil, due to the compresshm on the membtw 

When tbe bridge Is closed tlie mniilier OF Is tmder 
compression , wlim o|ien U Is imili r tension The max 
liiium tensile stress wuh calculated to he B83,000 pounds 
and that on ooinpressJun 1 107, MIO iHiunds uiUng u IS 
l»er cent linptKt stress when the bridge Is ilused The 
iiieuiber was designed for this iimxlinum c(aMprssHi\e 
Stress. Heveral years ago tlie ineiiilier HO failed Just 
alKive O nnd this meiidier wtis relnfortisl but the 
rt InforceiiiHOt did not extend to the (ircscnt break. 
Heveral other Imscule l>rldgi*M liiive fulled tn llio same 
(dace 

'rnilns were nllowHl to cn»sN tin bridge as soon im 
Ihc broken leaf was lowenxl, hut as nothing exceiit the 
coinprewilon on the mmolier HI* hcht it In plm*o the 
leaf ctiiikl not 1 m> rulsed excxqit n sllglit smoimr (o allow 
the other leaf to lie nilsiK! H\ oiierullng tmlj the other 
Uaf nnd using tugs to keep the Umls t leiir of the liroken 
meiiilier neither rail nor water trafik Is Interrupted. 

Tin hrokm ineiiila»r has lanjii Joined leiii|Kirurlly h> 
ri vet lug iingJes m ross Die fop of i he 
hroken angles also two ^nitihcs wire pur 
on ettcli plate Two implies were umsl In 
plmv of tun In onler nol to take out iin\ 
inon rivets at tme Dine than msesHarv In 
order not to wtnikiD the plat* an\ more- 
(liiin was nrc^oHMir} 

tn onl^r to take hh iniiih Miriiln as |mw 
slide off the hmkra iiHMiiUr until iieriiia 
nent nqailrs an* nmde during the season 
wlu‘n navigation Is iIosimI tubUs wen 
plaix*d around the counterwelkht us hIhiwu 
I n Die tllUHtratlons ( ahl(*s have also hwn 
pluml around Du* rtumK rwelght <« the 
other leaf to pnwent Du same aixltksit 
there 

fV nnaiienf n*(st[rs wilt lie made to Isilli 
leaves I la exmt natim* of these n*pfilrs 
has not lsH4i fUxIded on but prolwbly the 
whole larokioi memls'r will U* iviihux>d h\ 
II stnmger one 

S[iecftin*ttK of file steel were taken for 
exuin1naih>n to dtMenidne If the muterlaf 
was at fault Annonni'eineni has not laxi> 
made of the rt^sulls of ihiH InveallgatUtn 
'file eounterw light, whUh weighs AJOO 
ti(NI pmiods, Is provldetl with disirs. so 
that weightH niiO be plucnl In its liollow 
<'enter for adjustment In tlie Numiiwr- 
tlme the bridge rt(s>r dries out and to 
maintain (he balance oxtro rails are laid 
<m the floor In the full as the floor growa 
heavier with moisture they are reuiovx*d 






In order to take care nf expUMtoa and eootfactlQQ of 
the leaf tbe whole leaf aa well a« Uie eoimterwelgbt 
truM la oo rolten and the leaf can be moved forward 
or backward by roeana of hydraaltc premce. 

The Oppaa DisMtcr: FtMla and ConJeetOMt 
as to Its Caoas 
By Patti J* MallMamif DJScs 

O N WediuvtdBy, HctitcmlHir 2lat, at T 82 A. IL, two 
Hot'cefwive UetoDHilonM Ahook the entire dlatrict of 
lAidwiKKlini'iw ami Alannheltn, In lower Baden. The 
viiiK of terrlik* \Uilvtioe. vlrttially rtialag to the 
arviund not niton rite major portion of the Badlacbe 
\nlim lind H<>dn fiihrlk tdicnilofil woHca at Oppaii« la 
Mhitli II tKvmw!. but dev- 
imttttltiK the entire villHice oh 
well l*firtunutp1y the explo- 
mIods iHt lim'd when the men 
UH It nhoir uore not y«*t In 
llie phmt even an, tlie ftnui 
ndiimH Hhowed ^ killed 
KVi inlKHiny, nud no lem than 
MklJ woimded. 

To undenctand the clroiint- 
fttnnccM leading np to the die- 
iiHtpr It Ih aeceaanry to n*- 
view ahortly the work of the 
ttppan idnnt Thla la one of 
the biff Germnn centers of 
dxotlon of dtmoapliorti nJ 
trogm Purlnff the war the 
atiiniocLla thim oldatneU wnu 
miphiyed for the product hm 
of nlliT to he einph>>«Ml In 
the manufacture of inunl 
tloniL fin the concluHlon of 
hostilities the plant a as re- 
atorad to the purpose for 
which It bad been built In 
1011-1H tiM manufacture of 
fortIHxem. Prior to the war 
the questluo had arisen as 
to the form In which nltro- 
fcen suits might beat be put 
f« the market for thla nar 
The Oerman farmer has lie* 
come rather amistoiiied t<» 
the nae of aninumlum Mil 
fate, and It appeared a sliti 
pie probleni to the lladlsche 
company to ezplol t the! r 
Haber -Bosch process, W 
wiilch the Atmoepherlc nitro- 
gen Is CfSi verted Into am 
moola gas, by passing this 
gna tlirottffb sulfnrh achl 
and producing niimienium 
sulfate la competlHon with 
the gns works and the In 
prodiirl coke-oven 
Bnfortunfitely, as tlw hu 
I hor hns shown (**The He- 
covery c»f Hulfur fnmi BlMst 
Furnace HlAg,” ScirsnyM 
AUCairAH UoKTftLT, flcto- 
her, 11121) , Germany Ini 
pi»ricd annually prior to 
1914 some It^dOOnr) timH of 
Iron iiyrttes, sulfur hlends 
and other raw materinlH 
used In the pnaluothm of the 
universal nclcl Tills nuppb 
w as cut oir hi ICngliinil dur 
Ing tlie war, and afterwnnl 
such ilrcmiistnnreH ns tin 
low viilac of the inark the 
hlgli cost of (mns|Kirtatlon 
and the vxorhitnnt iwlm of 
the cotnmodUj as Hiuh, made 
It out of the fpiestliin to re- 
turn to tlic lui|H>rflnff of the pyrites 


sennmne iMmbf 

Ihke Butt at Oppan to give a Hii p iian to itaniatoifocti^ 
Bat amnwttlgm mtrate ptoMtig proporllai whw da 
not pamit Ita uae wlflxnit torthor t»Maiitl«k It ttm 
not be atoied baQaoae it tt ahportii 

water from the air uaUt It dltowvea Into a Bdtdd form t 
and un^ certata oondlticng ttkoly to arlae to Its umt 
it devrtopa pranounced ezptoilv* goalltlM. 

During tba war, wlien etoCTtbkMI conaaetod with anl- 
fur was ao valttabto^ efforts wM mada to MMttoto 
rbe nitrate for the saifnte to the ferrittaar toduatry I4r 
eliminating these objectlcaatole qnallHea. ItMM afforto 
took tiMs direction of cbemleally iwaltfrlag thealMto 
with the oh>?ct of retaluing Its foiiinstog vsloe while 
diMitlMlnir Its oh>ctlcinab)e tjUdBtles. Thus a potaa- 
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fwamm ng, latvii wsirtoPiwwBiSwii 

wktot tka uniB'iilidlliWtoii ■wlbrih4iscM|sdL atjMka^ 

httotoi Mgigs firtgiaftfir" Ag 

omshtotoi ggaitoft 4|^ ainati%^af tliw r 
Thssa ittto mrfitoaito 

dt e d g ma M the totottot agd 
toitoa iBm dnriito Uw iwmfti 
■ to rttot asd itgMVftk the salt, imaged vp to helghto to 
to toto mm to fotor dmteiMd gnat yaas inm ^ 
tower psrttoim to dm ms«a wm aontoaotod kr Ihlk 
pNaeoM toto a hai4, gnmy stoto iririto turag tM df^ 
•rtriOiottttotoct Atforattxwaesspposedthai^dacosU 
be hsadM by aeuttog wotkoMn to to break tt up with 
pick and ahovei; tmt it was imlcltly leamad that dm 
umm wag not sofoL and that 
the caHkw castod fqr tki 
empty toidto wers a aonvne 
of ttijiiry to the Isboim 
To meet thhi altaettoei the 
nMnagenmst daddbdto Mast 
the matorisi Umsa Fowet- 
ful es^twlves wm not to* 
qatred, Mnce the eotumlott of 
the ikU was not pronomwed. 
It waa decided that the 
aafoty exploirive of dm eosl 
mines, vhtoh blasto the eoat 
without Igultlng any to the 
fire damp to tbe aumamdlng 
atmosph^ could be usto 
with emuplM pr op riety T^ 
make the exptoyloa moat to 
foetlve It appears that pnen 
ntstlcaUy-drtven Meet tools 
were used for dw dridtog to 
the holes la which It waa to 
beplucto Bdth drilUng and 
detonathig were under the 




iV» avftld the ocm 
sequent Ifo mise In the i>rl»-e of sulfuric arid ll»o 

IWtdlsrlH plant hnH dcvrio|M^ nn nltcmatlvo proem for 
the piiNliii tlon of aiiinufaluiii siilfuto which does not ' 
miuliv till* mid Mt all btit iiinkiw use Instead of ihe 
cahimu Hnlfmi or gvimuiu whlih U pmwnt In Ger- 
luany In incxhnustlblc qunntBles. By a simple riieinlcal 
pnK-cHN til cmMiiiii Is dls|)luccd by the nmnionlM, and 
the dcslnri prorimt ohtitlnod 
Another ntinito fiH-tlliser of estubUshed reputation 
Is Hmmonlmn nltmto Just ns the aulfote Is obtained 
h\ jMiKfdiiff nnmintiln gas through miffurfc add, so this 
Im miidc by (Mcwlnff thi* gns through nitric add. tt In, 
sisnihlng strl<iK from tlu* chemical vtewpotnt, a more 
ndMintngonus fiMtdMhifr fiir plant llfo than the sulfate 
or rhh^rlde of HiiimonlH unit it Is neresaary for a plant 


KlUm umuMmlum nitrate wea obtotoed which served very 
well, pvetnot for the fa« t that potaMura itself la an 
ncHve forflllaer, and one which tbe fanner might well 
(bject to paying for when he did not need It A calduiii- 
umnunlum nitrate did HoC give aatisfaetJon to see 
hinaUy, with the nmilng of more nearly normal tlmsi^ 
It IwHuie pondhle to use b^^tfotes once more aa for- 
tlMacr, und the proldcm of the ifttltaatkin of atntmaUum 
altrate waa met to the combtvMtoii of the nitrate and 
the sulfate Into u nitro-smiUSnium knlfote. 

All forriUarra umst be mawtoeturad throogbout ttie 
joar fur oiivloiia rpoaona to ikddstrtol scaoomtest but 
the farmer baa a firmly rbotod baMt of buying them 
mfp dnrtog the few weeks wkeft be ta ab^ to use 
them. This meana tiiat tbn foctoty moat stm vest 
quantitlea of tbe material Tbe Op^u tosttt met tUl 


obtainable, aa Is evidenesd 
by the fact that Some 1 AOOO 
of these blsats were made 
without the aHgtitsst 
tbe managMimt of the coito* 
paity, to foct, atlll takes the 
attitude tliot the ceuas to 
the expkMlmi that ulctinately 
occurred ta t niystety The 
ambor ventnree the feilow- 
ing suggestbui. hased on Us 
own egperience with explo- 
sives extesdlng over many 
years. 

It Is admitted that am- 
monium nitrate possosMs 
under certsto onadttloQS ek- 
ploaive propertleit. It does 
not noceaaarity follow thsb^ 
an admlxtuie of the saffofee 
with tbe nitrate to tbe pres- 
ence of water will ettmhtots 
thla tendency All that ta 
neoesniT to to create the 
oaodlttons rsuttlved, and we 
abstl have explnaksi niaea 
condlHoos are* heat, pree- 
ante, gaa-«aad then a apark 
Tbe preasnoe to pressore 
to a itmas to more or tami 
coottnubiu material ao fort 
Ugh to obvious. That tbe 
aubstancea with whiett we 
have to do will, ubdsr racb 
pressure, produce a certain 
amount to gas to equally ceK 
toto Tba oontfnned gener- 
atton to this gaA and ita 
cfAtlnuad confowiwnt, win 
prodocu heat All to 
now neoeasevy la the sparK. 

If ws do not have a atwrih we may very w«H sifojaet 
tbe mum of uttro-ammaolun auifiato to id^OOD vtotet 
npbeavals without any unfortimato oonsadMioen But 
thU duea not to the least assure us that, vm a akglitty 
diflOrent se< to coBditlona, the toass win noi explode- 
To create the iparir necuaaary to dadige foe sHuttMi 
frnm one to safety to one to dtoastsf H la at toast dM- 
ctovaijAe thaf theuafoty axpMwf went irvung anldld^ 
somstoing wtaidh HE to not ffitpeiossd to dch gitotodwtoito ^ 
onnibttNlsk to too psated wto co m b r apis d gbscs igtoti 
the totmductlfli to ^UEyflcb through a drfMdds to ah- 
tobsr pMsfodny^ tbdto imam h g 
ntoiito ntatolKor at Outy mU M 

hsW )s stiff anumer Tba toest pi^tM IfltydSigrip, W 
mr itosA k wws Wt to tM o' fttoSto #tok wt# wm ' 
dnosA by dm uMcbto tbs 




SCtlBNTIFIC AKttRtCAN 


Learning While Earning 

Tlie Ofgi niMt im< Operttianf and Results of an Automobila Factoij TVade Sdiool 


T ma to ^ alory ci a 
tntf* School ¥hUA was 


1 tfstf* Sc ho o l sAkb was 
(irga^M at tbs Ford 
Wortan Dscmi; lor Qw pof- 
imse df SNss tiis toy In 
that tostjitttttoD aa outior- 
tonftF to sbaitlato tbslr sdo- 
cadoai asd at ths asms ttme 
to toarn a tnuto that would 
jclvs tbem mots than an or- 
(linarjr k no wto d gs when tbsr 
L%mo to nwst tha luotoema 
(if Uto to tbs great osMds 
woHd. Ths aelKNd, which 
was ohensd in ISIS, fa regu- 
larly tooorporatsd under tbs 
MidilfBn laws. Oonnnendng 
with elk boys and nae to 
Htmucor, It had der^oped by 

the yaar ISIO Into an toatltotlun having 18 Instmctora, 
(fver SSO bogra and a lung waiting Hat 

When a bc^ to oirolled he la awarded a acliolarahlp 
nmooSttaig to ever $400 annually For convenience, 
(hla Is rtdaoed to an hourly rats and to paid twice 
each month. A boy thna beconiea at once adf-aupport- 
ing whUs attending the aebool, and thla ecfaotorablp 
la tocreaaed from time to time, depending upon tbs 
vrogrene and mtbrt of the bofi until the maxhnntn of 

per year to reached As 

tlie eeholanhlpa are awarded 
on tbs yaarly hatosi the boys 
tire paid for all holidays and 
vnoattoMf toctodlng the snm- 
iiier vacation. 

in ordar to dsreiop a habit 
of thrift, ons doUpr to added 
fo each envelope every pay- 
day Thto dollar must be 
dented In S aavtofi bank 
and Kept there, fiheh month 
the bank books are colleetsd 
for hispeetloii, and as long 
Hs tba balance ahowa that 
the Ml amount has been 
oavwk the thrift Mid Is con 
rimied Uahy of tbs boys, 
iwoouraged by thto Incentivs 
to eavs, have added materl- 
ally to tbs fund from their 
scbolantotp pa^mtonts. 

A board of dve toisetom 
dtreris the policy of the 
aehool, there to a depart- 
ment wlildi undertakes the pemsuua work, enrolls the 
boyn tevmtttjpites alt appUcatt(nui for admtosloQ, keeps 
In with their boms life, and gives them such 
udvtoe as tbay may seek or as may bs tmeful to tbem 
to many aflraira of their dally life Occasionally It 
liappM thSt anltabla hemes am found for tboae tods 
who may bo thrown entirely on their own resources. 

As soon aa a boy to admitted he Is given a thorough 
physical and dtttal exRDitoatloa. When It to neo o ssa r r 
hto tsetfa are repaired and he 
reeelvcs the proper insdlcat 
uttondon. Be to then as- 
slinsd to a daas according 
to the wmk which be baa 
eoBHiMed to the public 
HChool. The boys are di- 
vided Into thres groups, on# 

4>f wbleh to to tbe darn room 
and two In the dMp, Hv«ry 
week tha groups are ahlftad, 
the boy who has spent a 
week to the riass room ea- 
ten tbs Shop for two weeks, 
and OM of tba ship boys 
entsra ton daas for academic 
vMvfc, It etooto ba andsr- 
etood that; from the moment 
the Itay <*tora ths achopi ba 
la ettsagaA to uasfuf wockr 
AIttonigh tt hr tpir (tanf riw 

ato jpwdn^ ao^ 
hti. to tba bojhf bhthty. 

sE'tsavsrt 




Boys In scbool-shom working on special moclihies 

each operuthm until he has mastered the prucess. 

Bkpert mecbsnlcs, seltKiiMl fur their teaching uhnit>, 
train and guide the boys and the results have been mt 
suceewifnl that when they have completed the course 
the young men are eopabte of taking thetr places us 
juumeymen to any tool rot»tn Those of the students 
who develop qualltlos of leadership are given pro|ior 
tionate responstlHlIttes In both the shop and the class 
»Tooni. The work to su successful and the results are so 



Claai In mochanlca i ^ramddtog 

practical that tbe graduates of the Kbool are to dc- 
maud to the various tool rooms of the Ford Btotor 
Company 

V T1»« chiss of work covered to equal to that of tho public 
sriiuol, eighth grad^ ex(?e|it that the work to twHed tn 
slurp and tool-making iHvihiems. In tbs curricnlom om 
pbaids Is placed on uiatheiiiktlcs and mechanhnl draw 
tog; Tho factory of the company to used as a Inbum- 
tory, and grouiw of boys arc fluently taken to various 
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Itondtef the Fori IMstj Irads achsol 


parts of the plant for ob- 
serve Hnn and instrucUun 
Mueblnes and details of op- 
eration are studied to detail 
It to u noteworthy fOct ihut 
Wfirk i*oinpleted In the trade 
%Ik>o 1 compares very favor 
iihty a 1th the work done In 
the n^tilnr tool rootits, hoih 
nlth reH|>cct to quality and 
I he t line conHuured , mort*- 
iivi r conipnrntUely little 
until rliil 1m nikiIIlhI by (he 
<(tudeniH. . 

Atomic Structure 

I N the AugUHt number of 
the new ItoJton Jnttma 
t tonal Rrriew of tirU ncH Dr 
U. P Ia>wlH uf tbe UnlverMlt> of CaUfornta gives the 
following Htateiiient of the piriure of utoiiik structure 
due to the work of Lorentx, Keenitin, HiitUerford ami 
Bohr *^ier«' Is n central niRleuH nliloh uiiiy be a 
lodi^igen <»r H liettum atmn or a combination of Uitste 
with l»lndtng eleetrons, and with an excess number of 
(Hmltlxe charges e<|UMl t«i the apMiilc number as defined 
Im Uutberford and Moseley Around Uito nucleus dr 
cniate one or more electrons to circular or elliptic 
orbits, which liave radii se% 
erul thousand times greater 
than the diameter of the nu 
clous. These electrons con 
tnd cheinleul valency and 
emit or ulwurh ordinary light 
waves as they pom from an 
outer to an Inner orMt or 
cimversels Very near tbe 
nui leuH and prat tlcally fonu 
Ing a lairt of It are the orUts 
of the electrons ahose dis- 
turiMnee glv(*K rise to X rays. 
It requires great energj 
such as timt due to catbo^» 
ntys a lib great velorltloH (»r 
other X niyH, to displace 
tliese electrons. As shown by 
tho aork of Uutberford, the 
nuclei of the lieavy radio 
active elements dlslntefcrate 
siMintuneuusly tmiUtlng al^ 
pha parttclcN f helium at- 
oms) beta rays (slnittor to 
(UllaMto rays) and ganium 
r(i>g, which are very short \ rays, llutherford has 
rocentl} also shown that the (•nergy of an aUdia par 
title from one of tho dislntcgratloa products of radium 
to Hiifflclent to dlslntegruta the atoms uf oxygen or nit- 
rogen with which it collides, stiuwlng that they, too 
are hnllt up of sinaller parts, one of these parts being 
certnlnli hrdrftgcn. nnd another probably hollnm It to 
hlghl> probable tiuil all the lieavler nuclei arc* composed 
of hydnigen and helium units. 

“With Increasing knoal 
('dgt of atomic nnd spectnv- 
Hcoplc phenomena tlie liobr 
hjpoth^K seeiiiM (o present 
a more and nsire snttofat 
tory picture of atomic si noc- 
ture \el then* are undcrh 
Ing thto hypothesis aasuaiiv 
tlans for ulihh we have no 
explanuthm It Is as yet liii 
poHslhlc to explain the exist 
ence of a flnito number t»f 
possible oriiltH to siu h n tdiii 
pie atom as hydrogen unless 
vcG assume ns do some ph>N- 
h tots, that Coatonib*s lu\% 
Closes to OM)Iy at nfotnlc 
dtotances, and to replaced hy 
a biw of force |M'ri<KUcnll\ 
\nr>lng In sign with the dls^ 
(ance On the otlier bund 
Rutherford's study of the 
scattering of aliiha parth les 
In passing through matter 
seems to prove that Cuu 
tomb's law does hold good at 
distances less than tbe radii 
of the atomic orbits.** 
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The Human Atmosphere 

The of the Haman "Aura** Demonstraied to die Leynm 

By Albert A. ffopkuu 


O lT]{ pitrth, (iH It nmke« tin diurnal revolution, carrtea 
utih It II thin Hkin of nlr which starts becoming 
rarltlfd vIii’H gi* up a few tlimiimnd feet, nt about 
Ho^Hfi iiiiltH hIm>\( tliH annind tlio nlr atopa grcmlng 
colder, nt ::0 nilletf nlN»vc the earth U (tm unx>r limit of 
twlllglil, iind (It no hiltcH Iwfflna u rc^glnu t\here the 
iitnioHiilit re c^uihIhIh cliiofly of hjdroBcn Few of us 
reulliaT that are oirr^lag antund wtdi ua a Koine- 
whitt hIiiiI hi r n t niosphere In whh h v\ cry itcrwm la 
cmvchiiHMl by n huxe Intlalblo under onllnarj olrcnm* 
atanepN, Iwt uhteb can be aew b> aiavlHl Hrb'ntJflc 
nieuiift TliU mild, the prulot^pe of thenlnihux or halo 
Hhovvn In old pldurea, hna for a hai^ Itiue Im^n ninnif(*Ht 
to (.>ertnln perauna iKWM^aHlnf: a <(|ii*cliilh ^dftnd sight, 
who. In <*onHp(iiienc( htne n*<il\cd the lllle “clairvny 
ants.” Tt la not ulth theao pc rHons nr fhcfr Illegitimate 
practice a that wo hnve to rttnl It U a wlentlflc phe- 
nonuAoa with ^hlt h \\'e arc concvtuc^l and which has 
lieeu carefully tcated by real ndcutlatH of unblemished 
reinitatlon 

Ihe writer has recently been ennhled, thrtmich the 
coorteay of Mr •! n AlUaon of I'^glewoodt N J, to 
make an independent InveMtlffullon of this eurtooa Sub- 
ject The umiueatlcmable evidence of Walter J Kllner, 
etoctrlcal expert of Ht Thomas’ Ho^tal, Lfoodoo, as 
given In hla book entitled “The Human Atmosphere," 


sons require <aiiy a half mlnisle, but the writer found 
that In hla caap a minute and a half was necessary 
Tbo e^e having been charied, as It were, or at leak 
pdiuiiied, nil is now ready for the teat. An ordinary 
closet lined with black texUle-Uka Telvet Is satisfactory, 
the black of the closet Itself hemg what Is known as 
“tJhpMvurn black," acc»rdltt|r to the classic experifnent 
Jn which an linfi was cut out of a small bla< k box, and 
tlip bolo appeared much darker than the surrounding 
liox fight must shine on the subject sufliclently to 
Jllutiilnate It fairly well, ond subdued daylight or aril 
Pctnl light may be umh] 

The hands cinsa*er very well for experimental pur- 
lioscH, nltbongh the entire bodiy Is, of course, nmre 
spoctncular The human object, or pntlpnt (for this 
new contrlhntluu to m>{<«nre la valuable from a medical 
point of view), stamlH at leaat a foot in front of the 
background to prp\ent shadows or marks on It from 
producing an optical lllusiiau Wa are now ready for 
tbo demOnstrathau 

The observer will, us a rule, be almoet immediately 
able to detect streaks proceeknir from the lingers of 
the one hand to the fingers of the other, and a base 
In the Interval between the two hands. Directly be 
has perceived the liase and streaks^ lie will probably 
be able to see u sliiillar, but not quite as plain, mist 


opaque, bnt when eExarntned jcarefuUy wtH bg found to 
bo ftaely striated, lookliMr as If brariied oat with a 
earners hair brnsh At places whkh vary from mlnotf , 
to minute, tbd llncatlca can be mure easily dlstlngulabat 
than at otbera. The striated portfam has bean named 
the iaacr aura, gnd tbe wide amortdVMU 
when using the carmine screen, the ester asro. At 
times, but by no means always, a elom scrutiny wlU 
detect an apparently void space between the body and 
the Inner aura. This area Is culled the cfSario dimbie^ 

It is Impemtlve that the hands nad tbe anus should 
bo viewed exactly as If looking at a picture, there must 
be no straining of tbe eyes. The more accurately tbe 
observer enn focua hla eyes upon the plana In whldi 
the hands are held, tbe more eoslly and ptalnly will be 
be able to dtscera tbe aura. Straining the ^rea Is not 
merely a hindrance, bnt frequently will entirety prevent 
the iierceptlon of the hose 

Directly the observer fSels that be will be able to see 
tbe aura fairly eusily he may proceed to examine It 
round a large portion of, or better atlU, the whole body. 
For the first trial It Is preferable that the sobjsd: 
abould be In good health and if possible robnat bacauae 
tbe aura alwaya loess In distinctness during IHmsSl It 
is also aseful to retnember tlMt the aura varies In dear* 
ness from day to day even In rude health. 



SehooUns Um wjm with Um Uchi Alter fha phemmwiM ta oh aa r^ krfoff* a dark aptaa The ilia eril wmtalnltti tbe dye “dlayaafai" 

Investigating the hnman anra wHh the aid of a rare dye 


sbfNald at onco spI Hridc any lieJh f that this Is A by 
pruduci Ilf occultlfnii or phnrIntnniKni rrofessur Kllner 
Hoys. "Although nt pivm*nt it Is Impoindhle to soy ex- 
actly of what the aura couHlstH, yet 1 feel posltlvo that 
we are diwllng with on ulfra \lotpt phcnoinentn Some 
women huvp the ixiwer of i hanging the niinrs of their 
ttums by voluntary f^fTort (no niiin or hoy bns as yet 
bean found to possess this faculty ) and these hues un- 
questionably do not belong to tlH* ordinary visible sdar 
iqieciruni, su we innsl Iw encountering ti Huemd and 
higher H|ietlnim buying slKirier wa\e lengths. Tha 
physlnil noru PxhIbItK another InteroMUng property 
inaHtmuh ns it oin be Inftuenoed b> external forces 
such UH eUM^rlc1t\ and chemical actloa Naturally a 
cooslderfible jiiiHxiur of time and tlmuglit Ims been de- 
votetl In trying to dlscio\*or how dlcyunln alfects the 
visual orguuH, but the exptiinatlon remains Incoiiipleie " 
Phtdogrupliy may in time assist the expeiiiiMViter, but 
tlie results are dot Hnllsfactorv as yet Tho aum must 
bo viewed ttirough u color wtihvi made of an alcoholic 
snluthm of dlcynnln, a rare coal tar dye, and lU 
pfiu*tlce two vt 11s Arc used i*ootalnlng tho light filter 
Tlie nuMliiH opemndi Is \cry simple The ohaerver 
lu»ldH the cell containing the liquid iolutloa of the dye 
before hts eyee while a focusing cloth <ir other medium 
cuts out tho extraneous light This treatment aaetps 
to acclimate tbe eye for viewing the aura. Borne per* 


art>i]ni] the arm if bamd Now and then there Is some 
slight dltfieplty at the first trial, which can be generally 
overcome If the other hand la held at right angles, and 
a sliort dtstamv from the arm. (Bee diagram 2 ) By 
this means the aura will be inhmslfled, and when the 
hand Is removed the observer will be able to seo it 
ivamrl the hare umi Needleaa to say, aa the eyes be- 
come accustomed to the subdMd light tbe tUumlnatlon 
a 111 VricNilcally require alteration. 

A large percentage of persona after gaxlng through 
the dark dlcyunln screen at the light are able to pw- 
cclvc the aura as dcscrihed above, but a siuall minority 
find U linpcHialhle to detect It without Ihe old of the 
pale dUyanIn screen It stands to reason that wlwn 
(Ids screen Is used the light will have to be Increaead 
a trifle 

After the aura around the arm And hand has hem 
Mitisfactorlly Inspected the observer may with advanc 
luge Inspect It through the deep canotne screen For 
tills purpose it will be neceseary te raise the bllnda a 
short disUince. until the ana and hand can be seen 
through tlie screen to the samd degree as be^ure Be 
wlH now find that tbe larger poytloD of the aura hae 
\tt&liai«d, while the part that renmtns Swlrdee the Umb 
cUeely, being usually frean one ah<l a half to thna and 
a half inches In breadth At a dugoTy glance the tns 
tore of this portimi of the aura wttt ^appear mbre 


While tbe subject Is ondrcsalng and getting into por- 
tion for exanilnatlon the observer, unless he has pre- 
viously done so, riionld look through the dark dlcyanin 
screen at tbe Ihdit tar a few seconds. The Ugbt mnst 
nuw be regululed by drawing down the Winds, when It 
will tw noticed that the amount needed Is much less If 
the whole body Is being Inspected than when tbe bands 
alone ere looked at. Btandlng with his bock to the win- 
dow, and opposite to the subject (using a pale dlcyanin 
screen If necessary), tbe observer <night to distinguish 
immediataiy, or certainly after a few secobda, a fatnt 
odst enveloping the body This varies evim In health, 
according to age, sex, and Individual pecuUaritles. 

The first thing to observe Is the texture, whether fine 
or edaree^ as no two persohs bare Idsotlea] auras, Note 
the color, which Is generally some abade of btue mlsmd 
with a greater or less amount of gray A great hrip ta 
determining the color is to ^ tbe person to place the 
hands upon the hlpa, ahd fit tbe^'flotne time to extend 
the elbowa, wbsn In t^e space betwena the tnmk and 
the arms the atm enumathig from the body win be 
raluforeed by that pfoeeeding from the arms, 

'IBptii are tbq nww tseth conuec ted with the bnam 
-mnt” P rdSi ^ Kltew to toUUtsly dtocftt m 
W4 toll W VM Mto th, nAitot 1B iRWt mui, 
4H]|i«irta tiM ftira of toalUi, tM Mto 4( Matoto, tito 
iWiiHMei m pmt tto) 
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SCIIQ4TIFIC AIMCAH 




Aato aod Pkne in One 

F BOM cminw tlie am»t»paft>iiut 

Ikbofcograpli of ilio lnt(^ novelty In 
neiial Of|ulpuimt Tho rrtiiijtler hltdaiM 
Hctarpd hnn < loverly iidJiiHtof] wings that 
Clin lie folded buck uKulnst tlie tnll McctUili 
und mit of Die Tvn> I'lils done, a hocooU 
imlr of nibher Mred wh<<els Is dropfie^ 
into pltire, the naifor HtartK, und we have 
un HttmcMve Hutcamibtle Land traction 
of this Hurt h) uieanH of on olr propeller 
Is not new— Indeed we get U In cwrery 
plane until the ntved la reached which 
curries tlH« innchtne dear of the ground, 
while strictly land machinea of the aort 
have been put Airward before This Is 
the m^areHt approacHi that wa have yet 
seen, however, to an actual cnnfblnutlan 
of plane and autoitihbiie 

The Vacann-BotUe MlBi-Car 

W UBN we ipu on a plcnte, we take 
cooling Uqnlds bIodr In the vaeunni 
hottle, we would not think of packing 
them with ua In Ice Yet when w*e come 
to the more aerimts hUMlnesa of transport 
ing mllUcma of gallmis of milk to tho city, 
we have retalm^ the older nnd tisire euiii 
tirima nietliod just as though the vacumn 
bottle iuid never been Invented 
A Rochester, h T , iimnufhcturer of 
glRAeltned steel ware Is now offering a 
piece of equipment whkb wa mav well join 
idm in c Immeterlxtng as a 'Wac uniu hottle 
cor** Our picture shows the outside, with 
a phantom view of what It endfisDS Ex 
tenutlly It Is plainly Just a milk car In 
tcmully It Is in very truth a vacuum 
bottle — Just that imd nothing tmire. 

One s first Imprecwdim wtmid lie that tlie 
first cost of Much an outfit would be at 
least formidable and perhaist even pro- 
hibitive liut just for the sake of urgu 
limit, let us nnnpare 100 nO-gullon cans, 
of height four times their diameter, with 
n slogle cnntuloer of the same ni|m<Uy 
and the saute proportions. We mio be 
NuriirlHed on completing th4« cnicitlathio, 
to leum that the group of stimller eon 
tulners will have ii surface anm incltid 
tng tinm, 4 0 times that of the single large 
container We do not have an\ sUitemeut 
of the (iirmilty of this tank <ur, but some 
sneb comTia risen us the one oiled would 
hold. Slurcover, a track width Is ii min- 
iature of ihe ear la useil at the h>adlng 
end, and If necessary at Ihe unloudtng 
end, MO that the milk goes from the cow 
to fiM* dlHtrihulIng stathn ulth run or at 
most three hreakages of hulk 
Bo we see that with the coiislsteat use 
of these tank cars the cost of milk rans 
would lie wholly avoided. Tl»r reduction 
in handling rosts Is alone such that one 
crenniery \ras able to dlHiiense ulth seven 
<mt of the etght imm fomuTly thus em- 
Idoyed Tlie cost of clranlng Is cut by a 
larger dhlmir than the one rofiresratlng 
the ratio between the areas to rlenned, 
since tlie sixe and the character of the 
Inner surfhee of the tank car makes clean 
Ing far simpler than in tlie case of the 
familiar can— Indeed, It wmild he Httle 
exaggerutlos tu give this comparison by 
Koylng that these factors make real clean 
Ing iwMsIble where It has not been inmmIIiIp 
A nottur Interesting Item la In the waste 
through clinging of milk to Die Inner sur 
face of the ctm With the old style cans, 
100 gnllons of the fluid are thus lust oat 
of everv nooo gallons transported with 
the Hlngle large tank of the car this loss 
Is cut to five gatlooa In GOOO 
It Is pointed out that every dairy which 
lias or can get tUrect itcceHs to Die rail- 
road trmks and which gets Its milk fnau 
constuut stmrccs of mi|iply can use these 
tank ram to advantage, tt will be under- 
stood ihat, as Is the cose with ao many 
otlar ivpes of s]»e<lRl rars for perishable 
PsidstufTs. the shliHier rather than the 
railroad Is expecUMl lo own the cars, to 
look after their inalntenunee, and to oper* 
ate them when lltey are not actually on 
the rails hi a train 



According to tho maanM In wMch tho wtaga nnd ilM ositm vWIt an tHtad# 
Mm mmMm U an alipUne or an a ntan ^hfl a at M drivar^ pUnanra 



Phantom view of the rnlDc car whaae InteHor camdsta of a aingle gbMHUnod 
steel vaevom tank 







0 imi5O tiM Ilm 

anil krd#ei^ vqkm bg thn iMor 
tralM|K>rt Ooiyn to pi«varn 
tor the aottd thrw n«ad on an^ motor 
trodok Tim randut od thla tnorik imra ao 
sntlafaccory that statfiar mwetfl e a t famn 
were itfipaiwl tor pp en n mi lc ittna and 
toner tubes. Although pw gar ed osthbuOty 
tor the mltttaiy aernce^ tome toedttoa*^ 
Dons beenroe standard nrlth a n ynri m r fit 
other nvermnent depa mw ntt; and tot 
4lanand tat coplea of Umbi haa bton aidh 
elent to wammt the tototlf of Ofeonlar 
us of'the Bnrenn ef itandarda on 4ho 
subject tlila may be puftoatod from tho 
Supertofeendent of TkmnmentoOovenutont 
Printing Omet, WiahIngiQli. IX OU at Sr 


per copy. 

As the pr^lmlaary vtotfc to eoanedton 
with toeee qieciflenllPtoi wan carried ont 
with tho grenteat fmarite eara, end ae too 
Bureau leeelTed the eootnratlon of piae- 
tically all tboea I ntor entod to the ntojeet 
they may be takm aa the beat altaroantt 
speclfleatlane eristlag at preasnt iin wtoefa 
to baoe tho purehaae of robber ttion Tlw 
kinds of tests for tJrea of varluas sorts 
are deeeribed to detail aaveH as the qnen- 
tlty and quality of the umtertals which 
they should contain. The sperlfleattas 
toe inner tohea are treated to the same 
toorough manner and the best tnetbods of 
testing them are desert bed. 


TV* PidmUiig now 

T HBttH ta no ftrtmty in « Mm-bnlMil 
dodn says the Investor e£ the com- 
bbiAd p^w and pulveriser lllustratod on 
this page, nod he has accordingly derigned 
his Implement with the view that It shall 
leave no cloda to bakew The obi method of 
barrowing and reharrowing the grpuBd is 
intended to he done away ^tb by this 
tool With Its use the earth as thrown 
up by the plqw-ebare is caught by the pul- 
verising devico and nutde us floe m meal 
all in the riogto operatUm. The earth thus 
made nnd left moist and mellow is better 
Adapted to quick germltmtliA of tha seed 
than if pretmred after tha older and 
slower meDmd, itceonlJng to A. P Merrill 
of Natches, Mlssn the Inventor 


Hie CorserldM Bdck-Omrimr 


T he use of jew enwhera of increas' 
Ingly large rise has led to the deatgn 
of these machines with sectkAsI frames; 
ftir the stngle-pleee frame is nmwleltto in 
large models, and tis lack of rigldltr, par- 
Dcnlarly at the corners, under the great 
crushing strains developed to roch-eruri)- 
ing has bocn a source of troubto, Hint the 
constmctlou of the framee ta tour pieces 
has not met tho laDer dUDcnltj Is obvious 
when we find the tecfaokial prees abound- 
ing with eccounts of clever methods of 
effecting emergency repairs in brofem Jaw- 
crusher framen. The dl/Bculty Is one of 
faulty design, and should be oorrected by 
the designer rather than by tot ussr 
The corner weeknens of the toar-pleee 
frame hoe Brian mainly from tba tori 
that, arith the side frames grooved and 
the end friunea mortlntd toto tbriih bdito 
have been used to bold tbaee toiSaMsa 
togetoev The comer is toe weak toOtr 
and to a newly dsaigmd em ih er to ban 




extramtties pt the side pA 
are made circular In eectton, 
frames fitting Into the rids tonmss shd to* 
whole tetog Joined by a hmtf sM gHu 
This rmits to the cTushtag otoslsi^hstog 
batonred thieiigbont Bri side framss, to< 
steed of bring loceBtod to jtoe fSMliris 
Thvra^ave ao eoiMtt or ^ ator^ 
sitftot fimcf Of toe rito whto>i 
to wfitotr tobdfltod a M too rids^ 
firatas^as an hAr 

noir ne ir ta towg ofit m rito 
frattMiL since the ate sEom toi ftaaftsln 
- eg movauiMt ngetssssT w rspeve ,tae s»*. 
wtolfiMt triugasdlttig rifhto ok'toibr 





scaSNTmc amebioan 




Inventions New and Interesting 

A Department Devot&l to Pioneer Work in the Various Arts and to Patent News 



TUi Mdwt «I?M Hm mier a aiai^ 
to aflOT wUck It tnnu off tte 

ugm 


Ilia Ddayed-Actloa Lunp-SwUdi 

A ldCflHT Hiat fitiiyo Ut after you turn 
It oat !• ono of okctridty'i moat 
recent doToIopmcata. Tbo advantaaeM of 
such a liidit will tie readily afiparent to 
uD^aait whO| la tho aaddea darkneoa, has 
stumbled orer a chair en itmto to bed, 
or IddEod over the waata baaket on tbo 
way oat of a dark office 
The lamp atnya on for one minute 
After the rtiata la pnned. That brief 
flloDilnaUva, however, irivea ample op- 
tiortunlty to leave tbo cellar, to get Into 
tied, to lock the aarage or to clow the 
«>fflcOf In fact to do any number »f 
thlnga that the darfcnaaa makes haoard- 
ima 

All tUs la mado posallite by an ta- 
genlcoa tturagh almple and roatod tbar> 
moatatlc twitch mechanlam The tber- 
riMiatat employtd doet not Itadf act at a 
slowly movlna oootact to break the cir- 
cuit. but pertenat tiie fonctton of a 
spri^ latch, which, whan cool, pemiltt 
tliQ leaf contact* to wiap apart 
Heattng of the thonnoataUc lafccb la 
HcoooipttffMd by a imaU reatatance tinU 
which U thrown Into drcalt by pqiliaa 
the BO^ d wt chain, aa If to tom oat the 
light tba poaitlvaiUM of the awltcfa 





olUuo la such that It can idalnly be 
heard acrufM on ordinary niutn at the 
time the light actually Is extlngalsbed, 
00 eeconds later -—Ay Frrd 0 Jopp. 

Ahunfamm Beonoiniai 

A n InvestlgatlfA uf wrup hiSHes In 
aluiuinuni-aUoy found^ practice 
sliowed that the annual baiaeM in the 
United Htatea amount to $1,200,0000 unci 
that tmlvental adoption c»f iiiethoda rec- 
oniinended by the Ilurean of Mines 
would probably result In a Having of 
About $600,000 per annum. Melting loraes 
tn thin Induatty, which are largely pre- 
ventable, aggregate about $6,000,000 
yearly 

SOMethlng New About Inno' 
Tubes 

T he Inner tube Iihk hIwh)* been car 
ried heretofore in a flat cuHe niude 
eapetiHlIy for It Now, they any on 
Icaig tours tboaa tubes rub against om* 
unotber and thta exerdsp bi not kchkI tor 
them This new metal box cariies the 
inner tube slightly Inflated, iireventlng 
frtt-tlon when touring, A glumv at It 
will determine whether It Is In c^mditlun 
to use, flir If there Is no Inflatlim noiuc- 
thlng bns gone wrung 

A Lode to Carry with Yoa 

T HIS lock can be need on any windou 
by slmpU adjusting the screw as 
shown It rcQuIree no tend, uny «<i|n 
CMViTted in the pocket will do the ad 
Jiiatbig. 

Whm it Iff In place a wlna<»w Uie 
harder'%he window la tortval fruni thi 
bottom the tlgfater the lock Is forced 
iigHlmt Uie ui>per oash. To release, the 
locking lever Is pulled back It la espe- 



cially dealrable tor bedroom windows 
on the ground floor, as It allows them 
to be open from top and bottom, yet 
locked 

It SttcM tht Sofip 

H OUBRKBRPEBS wtu he tntm«te<l 
In this InventtoQ, wbidi hat tor its 
special feature the savUig of soap tor 
laundry lAfpoaen 

In moot waffling mtchlnaa and the 
common boHer, toap mutt be cut into 
anwU parffeka. 11il$ machine wtU shave 
a bar and to doing ao wlU iff more eo«p 
•sthan by tbaoldtomd metkod. ft is not 
'aeceasary to Mt toap tn wtthlng, at 
Rttny people ^ It to ctotmed the boil 
tog dJ tofe the taint of its ffeanffng 
Jiowev, 

ThMtdbl of M»p to Ittaartod, and the 
htt^ilptonM. A guide toads the ffoap 
to nto;,cnttor at etch fftoTtof to cut 
JT, to, jranltopi ' 


Tim Lock That Fits Every Door 

T IItt fitting of a lock to a door him 
always beA aoiueirhat of a fussy job. 
Wo llluatmte hmwtth a kirk fitted with 
wliat the makera ndl sn expunalon cyl- 
inder, vrfalch automatically meets the 
dlfllculiy by adjusting itiwlf Instantane- 
imsly to n door of any thickness. In- 
stead of actually fixing the lock to the 
d4H»r the set screws of the new lock 
titerffy acrew down uism two steel dawn 
located on the Inalde of the tdate and 
facing it, Ttiey nm screwed dowm tight, 
with the effect of Jamming these daws 
Into the Inn^r aurtace of the hi»lp in Uie 
ilcMir Provided the hi>le Is of approxi- 
mately the right dlainoter, It makes not 
the sllgliteat dllferenc^ how thick or 
how thin the door Itself imi) happen to 
Im. The thtckneen of the (hsir plays no 
Itart at all, the daws gripping the Inner 
lylindridU surface of the hole In a lat 
oral direction If the hole to lo|i-slded, 



This ease keeps Inner tubes In better 
conditioii, and indkalea whether they 
are uaable 


€»vcii, tills can le HdJtiKlod by hsMoning 
one of the set screws and tighlening the 
otlwr Another Inconvenlcnci llml Ih 
eUmlnilled by thto Imk to that of fitting 
the sot wrews Into the c(»rivw| ion ding 
threaded openings in the cyllmh r --not 
iin eaiw task when working In Mini 
durkneffff. 

Making FaLmpMtn Civ* Up 
Their Seereto 

B T a curious trick of fute It sectim 
that In alUMMit ever^ chsh where h 
{ wlimpsest is dealt with, the old cITaccd 
manuscript Is of for greater Interest 
than the new one Wli> It sliould al- 
ways bu^c town the case ilujt a Virgil 
or a Cloero original sliould have town 
cleaned off tn order to get paiier tor a 
pemonnl dfanimcnt of absolutely no slg 
niflcance, insteail of tl»e reverse, to ii 
loyateo In prnlMdfilttleH, but none the 
lees accords with the facts. Pallmpeests 
are photographed In the uitllonry way, 
with the use of color flltera with ultra 
violet light, and now n third way of 
going about the buslnem with the aid of 
fiuorescenoe Is being developed In Ger- 
many Illuminated by ultra violet radi 
uUigu of 634 mlllttuh nOM fnnti the 
quarta-tfiercury lamp, the parchment 
fluoresces, but Uie erased ia riling re- 
mains dark. Thto fluorescent photograph 
i%ttm brings out details not dlsdosed tu 
other methods, and has much improved 
the tectolqoff of axamlning old manu 
aeripts. 

Tk« PfpdcM Hcator 

A HBATEQ embodying a plpelcss sys- 
tem wltb a aerlea of inner t.tuuu 
Im tor redrenlatJuD of Imat ^^hpret>y 
cool la saved and thorough and unJAino 
heat Iff glTSp, has Just been placed on 
tbe^piarkff. The only pipe oamected 
with thto new beater is the smoke pipe 



Within the heater there to the usual fin* 
pot Tlirougli the medium of only tme 
n*gtofer to which the he*iii r extemlH 
e^e^> room In the luniHe cun lie heated 
Ihoronghly and iinltoniily The register 
In ccmnccted dlnn'tly wllli ti <louh1e chain 
tor of the heater 'Hie Inner (.liumher 
nirrles up the heated air uhUh to auto 
luatlciUb dlNtrllMitiHl thniiighout the <*0 
tire hiuiNe Tlie outer ehumber carries 
Hie cold air down to Hie lunlcr fnnii 
ev<r\ rcHiiii In Hie horn* Tlic heuter 
iitlllseH the print ipU of riH Ir* ulallon 
Ah the hot nlr rlMH from the heiiter 
thnmgii Hie Inner flnmlnr pari of the 
ri<gls1ir iiH Hhoun In the iiniaiifmn) Ing 
HIUMlnillon the <iN»ler nlr to forced down 
through Hu out« r part of tht reglaUr 
!t» Hie heiilt r Tin colder air fnim 
i\er> jttirt of Hit hoiiw^ to aUrnctetl 
dov^n through Hu rcgtoier to the heui 
ing HurfmTH of the hwiter \^Uere It to 
heiitwl imd Hum Hwh and to dirTused 
tIinMigliout nil the nM>inN of the wtodt 
Immihh Ah tin ndd* r nlr to drawn onr 
of the rooiiiK Hie warm air to xulmtltutetl 
and tlito pioceNN contlnuos until the tem 
{Hnitiirt iK pnit Hnilly etpiiillsed tlirtMigli 
the entire houHe Hiere Ih a Hllght tllf 
ft fence lielween the lenuiernttire nt the 
lulling and ul the floor of eiuh room 
uhleh to sullldtmt to keep Hit «lr In can 
Htont hut gimtlc rirculntlon to all parts 


. fc 4 t -f > 



Tka haater that works witboat pipas 
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The handy tlrt<*b«ikUiif farm, Bhewn at tba left with all aecthma folded orar, 
and at the riKht with aU doaod 


of the bomie The redrculatlon feature 
of thin lioater pormlta the Having of fuel 
and the proper degree of heet at all 
tlniee In all rooms. The heater la also 
adapted for Htorcta, hulta, garageo, 
ehurrhea and schoolm — lip A If iColhe. 

A Job for Foiieot-Power 

F or tiMMe wsHhlaR macblnen tiint do 
not empty or nil theiuKelvea, this 
little motor ims been designed It will 
nil or drain n uoahlng machine or the 
ordlitarv luundr^i tub (There water raut 
bo carried The device comes complete 
aitb fittachifientfl and Itn Inventor claims 
for U that a atreain of water the width 
of u inutcb sill do the neoeaaary work 
It takeH three inlnutea* oiwratlon of the 
pump to eltlier All or drain a tub of 
of the ordlnaiy alee. Hie water* 
faucet motor recenlly put out b> a 
Krenth Inventor uiiis of courw pltlfull> 
InadtHiuate to do all the work that ^jik 
ilaliUGfl for it, but the prectenl de>ic*» 
Nhoiild «*iiKlly tie able to Hot up the pre 
Umlmtry itow nocesanry to start the 
Mlphon luUoo that ulll speodlly empty 
Hie tuK 

A Saultery GRtdi'All for Um 
K itdion 

T HIH new HtmlCurv kitchen catch-all 
la an acceaaory to good housekeeping 
tliaf will keep Hie klh lH*a and tlie table 
refuse mit of sight iiniil It evsntually 
nuds Itsidf la the Induerator or other 
meimH of dlstHatnl A newstiaper folded 
three ways makes a Untng for this n$f 
use holder When ready for emptying, 
the ifJDteiils are already wrapped fur 
Imralng or for the refuse can. cover 
tits tightly, kendng all odor within and 
all flies without On every ground of 
cleimlineSH, cooventonc*e luid apiiearance. 
It is snperlor to the familiar open bucket 
or wire sUik basket 



The One-mn Tlre*BaiIdiiig Form 

T HH >)b that usually takes three or 
four man to remove gtant^slxod truck 
tires from a tmlldlng fonn cun be readily 
handled by one man with this sectional 
form. This building form, developed by 
a New Jersey manufac^turer is made In 
sections bnlU mi three radiating arms. 
One of these anus U a raik which may 
be moved by a pinion in the center of 
the device When extended the sections 
fit together to niiike a fnrui over which 
the rubber and fabric are placed. All 
the sections are foldtHl over for rciiio\lng 


the tire when the section nttaihed to 
the rack Is withdrawn after manfimlatF 
Ing the rack and idnion gear with a 
socket wrench— /ly AUen /* OhU4. 

Doing Away with tho Sdasoro 
Grinder 

S nABPRNmG tnula, or grttlUR them 
slmrpened, U n great niUmmee to tlie 
Hvoruge nHirtnU and wv are led to sua- 
liect thiit one reasrni for the success of 
the safety rusor la the possibility which 
It Introduces of discarding the old blade 
In preference to getting it in order again 
And just as thik is the flrat real Improvs- 
nimtt In rasors aince old King Louts the 
IXth—or waa It the XlthV- felt moved 
to trnst his barber and hfs doctor alotia, 
of all mem so the correepondlng Innova 
tlnn which has Jnst appeared In the 
scissors may be balled as the flrst Im- 
proveuwnt In this fumillar tool since the 
days when Delilah used it with such 
elTert Tike new setseors Is built in 
such a way that the old tdade can be 
removed and a new one substituted by 
turning a few screwo. The body of the 
two blades la not removable, and does 
not play any part in the cutting opera- 
tioo. The thin rsaopdlke blade which 
Bcrews on to Um backing provided by 
the heavier part Is the sole busliiaaa 
member of tiie sdaaora under the new 


4laipiimtloa» The ndwtlags Is dvaW 
more pronounced* we should thttk. than 
ia the caaa of the rasor, for one can 
atiarpna n nner blade aecaptably, if dlie 
Is put to It* but we have never yet seen 
a sdiaaoni pnmerly aharpcMd by an 
amateur 

A ll»rk Bodm That Vlti In flw 
Cwt PodMt 

A DEOIDKD Improvenunt baa bewi 
scored In daylight davelopUig by 
the lutnHloctloii of a new procees for 
which Mr D. J Bweetland of Hasletoo, 
Pa. la rasiKioelMe, Not only docs this 
procees eliminate the necawtty of the 
usual dark room with all Its parapber- 
nalla and mess, but it has a number of 
distinct Advantages over the usual day- 
light methods of developbig roll film, 
among them being coiapactness* extreme 
portability, noatuess. ^kdency* and case 
of handling 

The bttsU of this new method U a long 
robbpr bag, which is shown folded In 
the accoujiMifolAg photograph of tlm cn 
tire daylight developing kit This kit 
and the new loeUiod of daylight develop- 
ing have been invented by Mr Sweet 
land. The rubber bag, when unfoliled, 
lueasureti about four feet in length, t>r 
sulflclently long to take a full roll of 
film of iMmt-card slxa The first step Is 
to pull out Hie cu(erlng iwper of the roll 
Utiu until the end of the film prottor 


appears Obvlonsly, the roll film is held 
til^tly in order to exclude all poailble 
light from tlw flhn Itself When the 
end of the fllm i^>ws, the paper is cut 
off On the end of the paper still re- 
tnalning on the laKMd is fastened the 
chain ^vith tlm rt^ at one end, while 
OB the end of the fllm la placed a film 
clip, of which there are tw6 In the kit 
This much accomplished, the spool of 
fllm la placM oil tlm wa 3 in the rubber 


WlMllflSP' 



The adaaera wtth remaVaUB bls4is 
foat never have te be Sberpened 


bag until the ctneed end la tegebed; 
then, with oue bawl iratfrdag tbe flbn 
cUp through the ruhte bag. and the 
other band pulling on the rfog of tbe 
chain and clip, the ftbn la unrolM la 
the rubber bag and the paper and spool 
are removed. It la wldent that no light 
can reach the fllm while It Is thus befog 
removed from Its paper covering 

With the fliro flat In the rubber bag, 
the next step la to place the remaining 
film cUp at the free end of the bag, 
whtcli Is folded over so as to axdude 
light, but has remHinIng still a small 
free sisioe to penult of introducing and 
removing liquids. Water is tlua intro- 
duced in the bag In order thoroughly to 
wot the fllm By pasafog the hand over 
the nibber bag ulilch Is nwting a 
table or other flat surface* little ripples 
or wa\es cause a (xAstont SgitaticJO of 
the liquid within the hug. The water ts 
then mnoved, and the developer Is Intro- 
duced Iluuovcr, slnoe It Is Impossible 
to note the progress of developUHOt, the 
H(Hcun«d factorlHl Myslein is employed, 
Hmt In to say, with u lau»wn strength of 
de\elo|ier, the teinpenirure of same U 
taken, and uccordlng to the temperature 
a certuin length of time wUl be required 
for correct development This method 
is on nbsoluto one, it makes no dUfer- 
ence whetlwr <tte U watching the proceas 
or not The fllm might be over or under 
exiMsied, true, but that would not help 
roatfers any, hence it la best to go tv 
the WHUJi la obtaining protier results. 

The develui»er is caused to flow bock 
and forth by passing the band over the 
bag Wlien the proiwr length of time 
1ms been attained the developer Is 
poured out and water Is Introduced for 
rinsing purpoaes. Then the fllm, already 
develop^, U reiiun'ed and pUt^ hi a 
bath of hypo for fixing purposes. This 
latter operation can be dons in broad 
daylight The final operathA la tbs 
thorough rlnstOR of tlw film* 




Fascst-motor for emptying waoh-taba wlthaui IlfUng thsm 
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lUpUefaiir ihm ttmt-lmond pcocadm 
of oUmUbk wax Mala by baad 


The Beetric Steler 

T HB royal aeal of the moat pulwant 
nuNiareb tbat aror Uro<l oaMl to bo 
Httaohed to the documeeta of atate by 
maaiu of a Ughtad taper, which, amok- 
Inff with aertd pmuteDcy, releaaed the 
hMvy dropa of wax ffom tha lump held 
In tba haBda of the royal aecreiary Into 
the anft maaa then the engraved Inaia 
Bla wan preened, and If the worker waa 
qnlcfc enongh he did a thirty good job 
deqdte the Tery clumay proccaa. Until 
reciiitly there ia*aa no really great ad 
%*aaoe ow thla crude method 
Now, however, the complete job la 
done electrically The device U attached 
to the electric light aocket, tbua quickly 
reducing to a molten condition the wax 
imt into the pot Below thla pot there 
la a GUP'like catcher, Into which the 
molten wax down when releaaed. The 
Inalgnla to be ataniped on the envelope 
or document ia engraved on the baae of 
thla cop. When the operator la ready be 
puabaa down on a plunger at the top of 
the apparatua. Thla reloaaoa the moltin 
wax BO that it dn>pa , the atamplng face 
below, which up to thla time ia turned 
to one alde^ then U pointed atrolght 
downward, and as the pmrtilng proceaa 
on the plonger contlnuea the wax la 
forced through the atnatl openlnga, and 
when the plunger la releaaed It will be 
found that a perfect Imprint of the In 
algnla baa been made. Thla procen can 
be repeated about once In five aecnnda, 
80 that a doaen arnla can be attached In 
a minute* 

The photo rtiowi the poaltlon of the 
vartona parti of the apparatus just be- 
fore the plunger is pnkhed down.— Ny 
a Pw4p 



A Pitchfork with BernwynMc 
TIms 

A n InteresHng and useful Invention la 
that of Brie Luukkoocn of New 
York, who has put forward' a pitchfork 
with removable tines. Moat of us have 
seen forks dlacarded, or used with tnich 
III effect that the> might better be dis- 
<*Hrded, because of missing tines. A 
fork constructed nccordlng to this patent 
may have nil the tines removed and new 
ones substituted, or where there Is but 
(«e tine broken this may he replaced 
In fqdte of tlielr removablltty the tines 
are held In place so securely that there 
Is no danger of their coming mit during 
use This Invention gives the pitchfork 
un IndefInUe life, for the hnfi, tlie hH<k 
bunc that holds the tines, and the sev- 
ertil tines thoniHelves iiiity nil he replaced 
Individually hr they give out 

Feather-Weight Opera Glaaees 

O PEtlA glnsHca that require no iiMin 
Httenthm after oni^e having IsHm 
ndjusted to the e>e and the object and 
that are so Ugtit os to permit their su|i- 
porl by the nose In the manner fuinfltur 
to the wenrer of siicctnrlcH, are the latest 
Invention of John A. Weis of New York 
The glasses arc. In fact, made much like 
the ordinary spi^rtacles, equipped with 
regular opera glass lenaea etnb^ded In ii 
collapsible tube Tliey uiay bo folded 
nnd carried In the pocket Tlielr weight 
Is but two ounces, so it la plain that 
they will not become a burden to the 
n«ise 

The Sdf -Lighting Bkm-Torch 

A n autunuitic blowtorch has -Just 
been pot out by n Columbus, Ohio 
manufacturer No pumping is required 
lienee there are no dry pump-washer 
troubles. No blowing la culled for The 
torch, which will use gasoUne, alcohol, 



All tha aomid goes into the trans- 
aiHtar; none la baard In the room 


benslne, nnphUia. or other volatile fuels 
Is simply lighted with a match, and In 
about one minute It commences to o|s?r 
ate, and cunttnucs imtil the fuel Is ex 
hausted The lighted match Is thrust 
through the burner coil ahown at the 
mouth of the torch. Inside this coll 
there is a wick wbldi carries some of 
the fori. In liquid form, to the Home 
This Is Ignited, and kept burning partly 
by Its own flaiuo and partly by the 
match. By tha time the match la burnefl 
out the burner will be hot enough to gen- 
erate Its own gas. Part of this will then 
he forced out through the aperture in 
the vertical section of tha coll and the 
balance will be shunted Into tba body of 
the banker Tha latter U gaa tight, and 
aervaa to keep up a conatont pressure, 
fordag tba gaa out throogb the aperture 
m the form of a tong, polfttad,^t«naely 
hot flama. 


TIm VacBnm Bnuh 

W B have had vaenum cleanera for 
several years past, to chase the 
dirt out of our houses without creating 
dangenma dust Now emnes tiie same 
prii^pla applied to a bruslu Tlie new 
cleanl^ apIMiratua operates exactly like 
im electric vacuum cleaner , Imt li 
weldia iMa tbon three pounds, and has 
a distinctive foaiure in that It Is posslhle 
to dean tha dust-collecting holder by 
means of the device ttselX, A coiublna 
tlon dust bag^s In the handle of <>ne 
design, ^d to clean this Img the end 
of the Iwlder Is removed, the switch 
tiumed* gnd tlie dust te btowm out by 
means of the motor Kor cleaning motor 
upholstery an auxiliary dust lM<g Is fur 
nlslied, likewise (Icunahlc by blowing 
out with the iiKttor 



Opera glaaaes worn like spectacles, 
leaving the hand# free 


Hie Silent Thone 

A THONK appllanw that con be 
oABlly remoied from or attached to 
the Instrument, and that Is also practi 
cally collapdhle, oonndetol) shuts off 
the conversation fnmi the hearing of 
fin>Qne else In the rtsmi The Inventor 
claims for It that It absorbs all sound 
wares hot essential to transmlNidim, nnd 
that it provides In sufficient quantity 
nnd of dear quu]lt> sufflctiait sound for 
perfect tronsmtsHhin In uddltinn to 
this, outside noises are kept frcHii being 
transmitted. 

The Instrument is made of thin metiil, 
six (dded, with grcsives so that the sc\ 
eral parts can be disassembled 'Ihe 
peraoQ nsltag the 'plione has his moutii 
entirely In the good-slsed rwptude pro- 
vided for the puriMUie Tlds mouthpiece 
Is of such a curvature that the Him an 
as close to the transmitter as T>i*escrll)ei 1 
by telephone coinimnleH. There In ii 
soundwave alMorplIon tmlt, renewable 
nnd antiseptic, at each end of the device 
It cnaliles exetullves to carr^ on a 
private cemversntion even In n large 
office full of other emplnyoes, without 
the noture of his c<mven<uth»n even lie- 
Ing susi»ected At tJie same time the 
voice of the user dries not disturb those 
working nroimd him The whole devhv 
may be storlUxed In hot water 

N«w Aatonatie Electric Stove 

E LRCTIUCATj atovea, a few years ago 
alike wasteful of current and un- 
satiafactory In their results on the food 
are gradually coming to a state of devel 
opmnt that Juatlllea the expectatlona of 
tboM who believe them the ultimate In 
kitchen equipment One of the tewt de- 
signs we have se^ la now offered ut nn 
nnnsually low price It has thernm- 
statlc control of a new sort, In which 
the condition of the food Itself plays u 
part in regnlating the switching off and 
on again of the current Drlcfly, when 
the eoftditloa of the oven or pot contents 
la aucta that ateam la given off to a suffl 
dent anunnt to be forced out under Its 
own p res su re through poroalaln tubes In 



The vaenum brush that deans out its 
own dust bag 


tbc side of the Rto\e the steam thus 
em'uplng licatH ti ilumiostal The latter 
Is of tlie fitmllliir variety which curves 
under healing iind therthv breaks the 
circuit ov(*r whhh tin* licHting current 
llnwK. VnrlouH siMxiul vt*MKelH such hh 
triplenesting iiots are HUiHilleil wlili the 
stove. It seiiiis lo l»o one nf the iH*st 
electric stoves vet put on the market 

Sdentitlcally Designed W«ik- 
Chair 

H KIIR In a clinlr that has been sclen 
tlffcull} const rueted to meet the 
netMls of the Hitler engaged In a definite 
tiiHk The imnioM* of the chair Is to 
eniihk the wotniin working In tlie kitchen 
to iierfonu h< r taskH at idnk or at table 
while preparing vtgtdiihleH, etc, with 
the iiilnliiiiim ainoimt fif fatigue 
Kvor> angle of the liiuiiiui body while 
HO engngiHl hns tiecn flgured out for the 
cfUiHtrui tlon of this chair If a woiiinn 
leiittH iMick in u clmtr while engugeil In 
the kind of work mentlonoil above she 
will Inevltiihlv iMSfrtui exhausted mwli 
more qiihkly than she will If Hhe lacllniH4 
Hllghti> forward But thlH forwunl In 
(llnution ulw) will prove exhausting un 
less the si*ut of the clmir also tilts 
Hllghtly ftirward I* or this reason the 
front U*gH are made Hhorter than the 
rear on»*i)i The seat of the ilmir U hImi 
H orsipcd out juHt wlierc the weight of 
tlie btKly coiii«‘M nnd this also acts to 
preT(*nt iin> slipping forward that might 
result If the chnlr wen* flat iHdtoined or 
If the intln* surface were mtstped out 
DooHUHe It Is not essential that the 
hack stioiild Is* high, and because HUih 
n Ihk k wouUl Im In the wii>, a low one 
liaH lM*en ileslgnetl 



The dtair that mmU tha watker’a 
naada at arary point 
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saemiFic amsshcan 


MAMa, l$tt 



ClmninK ball faearinirat naan and 
oUwr small parts In a swift stream 
of aasoltne or oil 


How to Clean Shop Wortt 

I NSTKAH of tlounHlns sliop wurk rt) 
ttroly liiuid ii <to\Uv like the <sie 
lllaHtrttlo<l run Ite utilised for forcing a 
streuiii of loiHollnu or oil uinm miiiiM ob- 
jects mull Hs IooIh, drlllH, ImiU or roller 
iHnirtnpx ffourw or ports of stiirtlnif in«»- 
tofK Ohlim, dirt imd utlter ^tlvlKn imit 
ter are wiinIhhI out nnd deimiilttMt on u 
wire wroen lietow^ llm liquid rctumbiK 
to Us Moiitre to he uiiied iiKuln 
A |)lun(,H>r pump oiiertUwl by liiuid 
serves lo force tlie pasollne through the 
siqsinitUH. Tlie handle of the piiiiip Is 
conniH t«Hl to the ltd In such u wav that 
the giiMollne Is never left exismeil to the 
air when the eleunslng iiiuililne is not In 
use In other words* the tUrlo* Is sufll 
rlenlly fool pr«M>f to dluilntsli tlie fire 
risks, for one of Uio fruitful sources of 
Hres and etphwiuns Is the evu|N»rutlon 
of volatile oils. 

Tlie iiiuchlne Is made reiiily for use 
by merely |iotirtng Into U ii gnlUm of 
gusoJlne or oil Hod tlien working tlie 
imiiip nhfle the |mrt to be cleansed Is 
plaoeil In the svlflly moving liquid 
Fire undiTW titers heartily endorse nju 
tairutUH of this kind because It elim- 
inates dangerous and wustefiil methods 
of cleansing — i/g i/ O Uidoely 

A Bumper That Lodes the Car 

T UK euiilltius driver ettnslders that he 
must have u bumper, and the cau- 
tious owner feels equally Im lined to pro- 
vide ttoific im*ans of securing his car 
against the uettvltles of the tn^rsoii who 
inlglit help himself to It, That both 
theae ends (*nn ho served at the same 
riiue Is Indicated hr the pfeture here- 
with whUh allow H a oomhlnatlon bump- 
«T and cur lock. The photograph show's 
the devU*e In use us a Usk, the two horns 
nt (he ends of (lie burii|ter NIng cn 
gaged uUh the wheel In n manner wlilih 
would make driving the cur In other 
than a geoiuetrieul straight line out of 
tlie queiitlon They are secured in rhU 
IssUtUm bv a standard lock, wbnae loca- 



The hutnprr-locfc In position to prevent 
car*s being driven When unlocked 
the home ewlng down out of the way 


thm Is revealed by the key in the pic- 
ture. Wb«o It Ig desired to retire them 
from action ns theft-preveotlves, they 
are unlocked and swung down out 
the way, adding a rather artistic touch 
to the fancier 

A Cotter-Pin Extractor That Doea 
the Trick 

T HERK wus a time, tiefon^ the advent 
of file automobile when noliody but 
the iimchlnlst was culled uisin to worry 
ahcait cotter ptn extnittlon, tir to ana 
tlmtiiatlKe the fu*i that no means of 
holding a nut In |M«ftlon ngol^st vthra 
tlon hid liecm devlsetl which was more 
eiiHlly ninovahh wlieu It was desired to 
nmiovi It I tut with ten million cars In 
uw In the T^nlted Htates alone It Is now 
t|uil< oitierwlw*, und the balky cotter pin 
tiiUHi go d(»wn in lilHtory as rme timre 
sample of “ttie eternal cusoedness of In- 
anlniute objects '* and as a close com- 
petitor of (Im fugitive collar Imtinn und 
the liarklng dug in the pruvocatton of 
lirofunity 

Various fools have been offered fnmi 
time to time for the extraction of the 
cotter pin Some of them hsvo given 
reasonable satisfaction, othors have not 
Few If any have been at the same time 
so simple, so easy of oiieratlon, and so 
sure of producing results us the one 
Illustrated herewith Uur pltture shows 
u test which w'e staged ourselves, and 
which la rather more severe than it ap- 


pears. When a cotter pin Is Inserted In 
a hole that Is part of a large bulky ob- 
ject Ilka on automobile Its niiiovul con 
slsts for the iimln part In getting hold 
ot U Once we do tliat, Oie Inertia of 
the object thmugh which It iwimi Is 
such that a good pull is almost certain 
to bring It out or b» break It off. The 
case ts otherwise In our pirture Wo 
have passed tlie cotter through the Imie 
In an old rnsiy lock ond we have not 
fastivietl the biek to anything at all Yet 
(he long, taiwrlng, b<im-llke memlier of 
the evtmrtor glvoa such a Ann leverage 
against ttils object, utterly lacking In 
Inertia, that a good squeexe tho hon- 
dh»H of the tool made the cotter walk 
right out as though the Imle were 
anchored to the Wmilworth Building, 
wlrlmut the slightest tendency on the 
luirt of tite hole to follow it and defeat 
pxtrailbtn ^ 

As further test of this bandy little 
extractor, wo tottk It hmue and used It 
on our Tin Ussle Any cotter Uiat Is 
not no liudly crushed d<»wn as to afford 
no opening for the short pnmg of the 
••ximcior 1 h ctimpletely at tho mercy of 
the wielder of tho tooL And fur a 
nmgli und ready pliers or pincers Job 
that reijulrea no great accuracy of grasp- 
ing— like twisting u Jammed dust cap off 
the valve sioni— It tnukea a very satis- 
factory pHera us welL On every ground 
It Is H mighty handy tool to have around 
ibo garage 


A StMidwdiMd Oidi for Ldwm- 
toiy WeiSUiiK 

A OHICAOO tnaanfsetarer has re- 
cently developed a standahHaed 
weighing dikh for Isboratoty work. By 
avenging the weight of s number of 
dishes the stondard weight Is deter- 
mined. Each dish U then weighed with 
the equnUxor attached. This eqnaUner 
Is in tlie form of sn ear and fastens to 
the dish near tlie uimer edge If the 
dish Is found above the standard weight 
selected the cap of the equaliser stud is 
ground ill order to remove enongh metal 
to bring the dish to the standard weight 
If the weight of the dish Is below stand- 
ard the imp la removed from the stud 
and powdereil lead Is idaced In the tiny 
ciAtulner until the weight is brought tip 
to standard 

These dishes are found most useful in 
making fat and moisture doterniinadoos 
in any milk prrsluct The ear makes it 
IKMSlble to counterpoise each dish so 
that any number of dishes may have 
exactly the same weight The advantage 
of not imving to earrect a complicated 
series of weighings for tlie weights of 
tlw vessels is a luuterlul one. 

Characteristic Soft X-rajrs from 
Arcs in Gas Vnpnrs 

E XPKRIMRNTH bave bem conducted 
in which soft X rays having wave 
lengths hanger than tlmse iwevlously 
known were produced and their wave 


taQgtbs determined. These X-rays differ 
In tunny wojs from X rays as prohabty 
understood. Tims, the X rays which were 
ilrst discovered were retun rkahle for 
tliefr aldiltj to pass through solid bodies 
vrlilch were opaque to ordlnnrv light All 
known substances, tncluding even ordi- 
nary air, are, however, oiiaque to tliese 
ll»f^X•rays, which can only lie deteited 
by their effect upon objects located In 
side of the tsciiiiiii tubes In wliUh tlm 
rays are produced. All of the cliemical 
ekanmts can be made under proper con 
ditlons to give off rudlnttons which are 
characteristic of the element Home of 
these rudintlnns are visible Itght, nnd 
some are In the range of Xm>8. Hie 
radlattoos here described are the softest. 
UiniGOst-WHve-length X-rays character* 
istlc of several of the eleniefits. 

Heasurements bave been made lo 12 
different gala's and vapors. Tliese expe^ 
Smenta are of Inlermt because they (uir- 
tlally close Die gup between visible light 
of tho shortost and X rays of the longest 
wave lengths previously made. It lias 
been known for a long time that radio 
waves and light waves are both electro- 
magnetic waves differing only In wave 
length, nnd alsmt 10 years ago X rays 
were found to be very short waves of 
the aaiue kind. 

Tlie radio waves ordinarily used are 
mensured In meters, and there is only a 
v«sry small gap lietween the shortest ra- 
dio wave and the kmgest heat waves « 
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the latter have a wave tangth of abont 
<X8 mm. From the longest beat waves 
down to ordinary Itglit waves, whlefa 
have a wrave l«n^ of a few ten-tbou 
Mindths of a mUttmater, there la no gap, 
and, indeed, measurements in the ultra- 
\lotct have been extended down to wave 
l^ifths only a little kmger than 0.00001 
mm. There waa, however, a gap between 
this and the hmgest known X-rays which 
were a little more than (MlOOOOl mm. in 
wave length The present measurements 
nearly dose this gap as some of the 
X-rsys measured are of greater wave 
lengths than are the shortest nltni-violet 
radiations. 

T he rhemical Dlviston of the Bureau 
of BtnndardH in cooperation with the 
Heat and Optical Htvlsidns, has devel- 
oiied methods of obtaining platinum and 
Nome of its alloys In a state of extraor- 
dinarily high purity A very sensitive 
lent for the purity of platinum la sf* 
torded by tlie mrumireiJient of Its "fun- 
damental coedlclent" — tbot Is, the mean 
change of resistance per degree OfSiti-^ 
grade In the Uiterval 0* to 100* 0 Bomn 
iiieastirenMSilK of the fundamental co* 
dUdcfit of this recently produced plat- 
inum wfre have shown values as high 
as 0.003022. Tlie htdiest hitherto re- 
cordeil value of this coefficient was 
0003017 This slight linpniveiuent in the 
lierfurtimnre of the resislunce nHniiber of 
a prerlfdim electrical Instrument Is of 
great Importance to the engineer who 
uaese It and the designer who makes lU 

Antojuk Uiat Worin LOw a 
Hjrdnatatle Preas 

T his automobile Jack Is really nothing 
more than a miniature hydraulic 
press. Power and pressure are obtained 
In precisely the same way as In the 
press. The force exerted Is oummual* 
cated to the plunger by means of water 
ftiroed Into the cylinder By uppllcntfon 
Iff tmly the little Anger, even, a ctmsA^ 
able weight may he lifted 
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The American Aasodation of Variable Star Observers; Its Work and Its Needs 

By Pno/eMor Henry NorrU Rm$eUt PhD. 


T HH adVftBiMfMttt of nKWt of tb« odencM In made 
exdoitvalj bgr men who have cboen thla Md for 
tbeir profaariuo. The/ may be» and uaoally are, teadi- 
era aa weQ. or Jierfaaiw they wtit be able to atlllie their 
abUltke to flaancUl advantage In tbe practice of their 
Itfofaaakeii at In cnglnaerlag and medicine But, In 
almoat an tnatancea, no man can hope to add anything 
of cooaeqMDca to tbe ram total of adentlflc knowledge 
which already Uea within our gruai) unletw be bu bad 
■n eatniatve and exacting technical training. 

This nlei Uke many other good onea, baa Ita excep- 
thma. In aome fleldii even of sdeiioe, tbe amatefor stiU 
holda bU pwn, and can make ccntrlbntlotu which are 
veefnlf and at tlmee important. The great examplea 
of tUa at the prc e c ot day are found In tbe realm of 
aatitamBiy Altbouidk eome brancbee of tbe adence 
demand eevere training, and mathematical ability be- 
yond the average, even In order to uadenttand tbe work 
of othera, there are Unea In which the man without 
mich tralnhlf may do valuable eervlce, provided only 
be haa love of tbe work, patience to oontlnoe In It, Bie 
nae of a vnaU teleaeope, and the almple knowledge 
which raahtce him to find the atam and Interpret what 
be leea. Not many months ago we apoke of one ndi 
Held of oeefQlneaa for amateore tbe dl» 
covery of cometa^ whidi now la aecloiialy 
neglected. 

The comet eeeker, however, may apen d 
montha, or even yeara, at the work before 
be la rewarded by a discovery To one 
type of mind tbe knowledge that rach a 
discovery* wben it comes, will give bla 
name a permanent place In tbe annala of 
science Is motive enough for the long 
eearch , but to another type work la more 
attractive which assures of securing re- 
mits of sdentlllc valne for each night’s 
work, even though they may not be spec- 
tacnlar, or afford an ’’nndying name,” 

HtiCh opportunlttea are found In the 
ohaervatlon of variable stars. Many hun- 
dreds of stars are now known vary In 
brightness, and evei? one of them de- 
serves observation Wben we know what 
physical processes are going on— ns In tbe 
case of tbe eclipsing variable Uke Algol— 
we can nse tbe observatlona to find out 
various things of Importance, such aa the 
else, shape and brightness of the stars 
Involved. In the more namerous casew— 

Incindbkg moet other types of varlaUea— 

In which vre are still uncertain or quite In 
tbe dark regarding what la really haiipen- 
Ing to cause tbe changes Is brlgfatnesf^ 
ohserrattnos are even more Important, 
for It li only by eollectlng facts that we 
can detain any rational basts for future 
theories, and only by studying all tbe 
available stars that we can come upon 
thoee whidk, by soma pccnltarity In their 
behavior, are emcdally salted to teat onr 
theories and lead us to a deeper mlde^• 
standing. 

The Isolated amateur, even if be has 
a good tdeaeope of fair rise* la at a serious disadvan- 
tage In undertaking such work. To identify tbe aUrs 
which he la to obaervt be needa star maps, and maps 
showing tile toteaecaitc stars are not riioap or easy to 
obutn. He will estimate the brightness of tbe stars 
which ha la watching by eomparlson with other neigh- 
horing stars of constant brightness . hut the moasnre- 
mrat of the ttght of those atars la a bard task for the 
amateur. Mmover, after hta work la done he may find 
that someone else has all the time been observing tbe 
same star, dutdleatlng hla work, while some other stars, 
perhaps ef greeter Interest, have gone unwatebed. 

Organliiiig the Work 

m orderv therefore that the work of amateor astron- 
omerd may attain Ita fiMl valoe, aome scheme of co- 
opmtlon la neoaaaait attempt at racb 

ofMiperatlan was made m Hbghmd by the British As- 
"mneailcal Amoetatlon. It was followed soon, and very 
so c e MBf nUy, in this comitiy by the American Assocla- 
ttoa of yariable Btar dbe er v ni a. Tlie Aasodation was 
leunebed in Iftll, with only seven members, but haa 
proved sb laafnt and aaceeaafol that ita members now 
nwBber aoarty 8(»— mostly In the United Sutee, but 


some In other countries all over the globe 

Anyone who has a small telescope — three inches or 
more in aperture — and desires to observe variable wtarH, 
is cordially welcomed as h member Tbe Aasodathio 
will supply btm with detailed descriptions of tbe meth- 
ods of observing vhlcb lm\e been found mOst valuable, 
with blanks for recording hts observatlona, and roost 
Important of all with photographic charts of the rugicm 
near each variable star — charts on which are marked 
the variable, and a set of comparison stars. The mag- 
nitudes of these stars have been determined by otiserva- 
tlcai at narvard, and arc marked on the chart. 

In return, the amateur is requested to send a monthly 
report of hla obscrvatlims to tbe central office of the 
Association at Harvard, where they are collated and 
sent month hy month to Poputar Antronomp tor pnbit* 
CHtloo. In this way eadi observer can check up hla 
results with those of othera, end see, too, what stara 
need more obaervations ttuin they are getting Onrlng 
tbe past tm years the members of the Aasodation have 
contributed more than 120,000 obser^atlims. 

IVhat Amateurs May Do 

nm la hardly any type of variable star upon which 


nraateura may not make valuable olMervatbais Kven 
among the eclipsing variabh's, for which predse obser- 
vations with large telcsoqpcs are most Imtmrtimt, there 
ore many whose perimls are not yet known The watch 
cm such stars, night after night, until they have bc«n 
**canght faint” often enough to determine tbe true pe- 
riod, fa roost profitably mode with a amall telpscnpa. 
Him! lor remarks might be made about the regular vari- 
able! of short period , but tbe great field of the Asso- 
datlon Ilea among tbe long period va^abled which fonn 
tbe majority of all kiKmn variable*^ stars. For these 
objects, the estimates of brightness by an observer of 
a reasonable degree of practice are aatisfactory for all 
present purposes, and they are so numerous that the 
profossortal aUff of tbe oliservatories of Amorica would 
hardly have time to follow them all If they had little 
else to do. Tbe splendid muss of obaervations which 
are now being aecured hy the assodatlon of nroateura 
affords hy far the best base that has aver appeared for 
a study of the very intereafing and dURcult problem of 
tbe cause of tbe varlnthm 

SHU more Interesting are certain Irregular variables 
for example, t# tiygai, a wtar which Is usually of the 
twelfth magnltudai *^*1 briiffiteBS op almnat overnight 


to the 9th nt Irregular Intervals of about sixty da^s 
A close watch has hmi kept on this star for years, and 
on tlie tMo or three other stars which behave In tho 
same way 

Buefa a rapid outburst of light makes one think uf the 
“new stars' or novie. Is m CfygtU a sort of recurrent 
nova, imdergi»lng the same sort of changes, to u lew 
violent degree, and oftoner? Our best hope of on an- 
swer would come through the spectrota^ope , but the star 
is so faint that the great Mount WIImio telescope alone 
could tackle It By mutual arrangement, lost summer, 
the variable star <iliserveni agreed to telegraph to Mount 
Wilson wben the sudden brightening of tlie star was 
observed, and thanks to this Information, Adams h»- 
enred spectra which, though ver> itccullur, showed a 
certain resemblance, in tlie presence of enunuously 
widened lines, to thtsie of noTa> In otrtuin stages. 

But tlie work of the “A. A. V H. O” does not stop 
here Arrangi^ments are aomctiniea made for the loan 
of teleecoftos, not em|do>ed at tbe tlme^ to ohservers 
who will iniikn good use of them Many observatories 
have a number of small telescopes which are lying Idle, 
and have ghidly lent these to amateurs whom they bad 
reason to believe to be ready to use them In real astro- 
nomical work, and not for mere star- 
gtiKlng A llbraiy of astreaumlcal books 
Is also maintained, from which members 
uiay borrow works whldi they may need 
To extend tbese varied and very useful 
activities tiro Association is now seeking 
to raise on aidowment. Booms fur tbe use 
of the AssoclaHnn and a dome In which 
to house tbe largest telescope that N^Umga 
to It will be provided at the Harvard 
f Observatory — leaving the Income of the 
endowment almost wholly “free,” without 
”overhi nd,” f<»r the support of the present 
and projected research work of the Aaso- 
(iaflon. This plan promises so excellently 
that It appears quite proper to diverge for 
a moment from the usual policy of these 
columns, and suggest that any friends of 
uHtronomy who are able to aid In It, either 
by observations of their own m* by flnan- 
clal aid, should communicate with tbe 
Hoerctury of tbe Society. Mr W T Olcott. 
of Norwich. Ounn. 

The Plairots 

Mecc or y Is a morning star all thl* 
month, and la farthest from tbe son on 
the I2tb, wben bo Is 2T^* away Being 
tn the south of the sun he does not rise 
so early as he would otherwise do, but 
even so be gets up an hour before tbe sun,, 
and should be fairly easy to see. 

Venus la an evening star, just past con- 
junction, and sets about 0 40 P M. In the 
middle of Ua* namth She Is so bright that 
ohe should bo easy to see In the twilight 
Mars Is In Scorpio, moving slowly east 
ward In the heavens approaching us, and 
growing briglitar By tbe end of the month 
he Is only eighty million miles away and 
looks as bright as Aretnnis. 

Jupiter Is In Virgo, a Uttle west of Splca, and comes 
to tiro meridian at 1 90 A M In the middle of the 
iiiimth Saturn, which Is In the same constcllatUoi but 
about 10 degrees farther west, Is In oi^roltlun on 
March 

Uranus Is Just post conjunction with the ran. and Is 
invisible Neptu^, on the contrary Is well placed In 
Onneer, In R A th Rin R9s., Pec jilus 16* 47' on the 
2nd. and Oh Sm 24ii., plus 10* ntf on the AOth 

Tbe nioim Is In her first quarter at 2 P M on the flth, 
full at 0 A U. on the 18th. In her last quarter at 4 A M 
on the 20th and new at 8 A M on the 2Htli, during the 
ecll|we She Is nearest us on the *28th snd farthest 
away on the 25Mi r>urlng the month she conies Into 
conjimctlnn with Nepiiino on the 10th, Batura and 
JupItiT on the 14th, Mars on the 18th, Uranus and 
Men urv on the 2«tth, and Venus on tiro 29th. The con- 
junction with Tuplter is fnlrlj dose. 

'There is nn annular edlime <if the sun on the 2flth 
wlilch Just gets Into the class of those visible In the 
rnlt**d Hia1<*s. The northern limit of pnrtlul edlime 
Includes Florida and the West Indies and on the other 
side of tiro ocean, tabes In near1> all of Kurope 
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Recently Pat^t^ Jl^yentions ' 

BneJ Descriptions of Recently Fiitented MechanicaljJtndj^ Devices, Tools, Farm Implements, Etc. 


Pertaining to AwnmmU ca 

AIHPUANE.~B B. Wood, 1706 Ln 
Fond Ht , St. Pnul, Hlun TIm itivendcia 
mUtpfl Kt^ner«Uy tu mn nlrpiuM danlgMd 
tu cum a lurge number of paamcnn nud 
vbidi iH provldnd with plamw ounatruptod 
and arranged to form efficdant miatuning 
meami and whldi are adapted to form a' 
IMraebutft for retarding the fall of the air 
pinur to the ground In the e\oiit of an aed 
dont, aurb an the failure of the motor to 
oimtinuo Ita operntlona. A further t>bji‘<.t ta 
the pnivlalon of pontoona to itemiU of ita 
functioning aa a hydroplane. 

FLYINO MAOniNK.— C. R and W 0 
UlOKfi, addroM Chaa. K Hlclu, Mechanic- 
\lIlo» N V Tim Invention relatoa to a fly 
Ing mnohlue of the hclleopter tyim, which 
ahall prcaent lifting aiirfacea capable of ex 
ertiug a maximum pull with but it minimum 
effort An object ia to provide u device of 
tUa idtaruclar in which the pull exerted by 
the lifting (dementa will be constant irre- 
apectivo of tho apeed with ahich tlm same ia 
operatctl The mneliine compiiaHi a plu 
ratity of lifting elemenU nrrangefi in apocedl 
rdahoii to and above one another (Seei 
Fig. 1 ) 


Pertaining to Ap parel 

OONVRRT1UL.H OABMRNT —I 
Whkclkb, J2 Weat 16th Ht, New York, N 
Y An object of tlw invention la to provide 
a ooDTertIble garment more eepedally de- 
Mgaed for wear by chihlron and arrant to 
combine bloomeve, a waiat and a drmm to per ' 
mit wearing the dreea with or without the 
bloomera or the bloomera wltliout the dreea. 
Another object in to iwrntlt of oonvenieotly 
opening the garment for Military purpooea. 


ChaaMcai Fro c aaa e a i 

COMPOSITION OP lUTTBB.— Ml 
WglUBna 48 Hawthorne St, Brooklyn, 
N Y Thia invantiuD haa particular refor- 
ence to u compoalSon of mutter for um aa a 
mat preventiva. An object In to provide an 
aoonomical. aimple and eflldcnt oumpoeidon 
In the form of a paata which ran be uaud 
whim mixed with water, preferably aa an 
aadniat Holutiun for metnllir aiirfacoe, eepe- 
dally outlcry The compodtion oumprlMa 
ordinary aoap, aotllnm carbonate, glycerin 
and formaldehyde, 

BMUALMING PROCESS FOR DBOO- 
ORIZINn — T B BAaffca, 24 W Sixteenth 
8t . New York, N Y Among the objecta of 
the invention ia to provide a method the 
practii'o of which will mult primarily In 
the dntrurtlou or neutrallaution of Inaanl- 
tary or offeiiNlve odom, awl the proceaa in 
elnte aach trrntment of the body aa will 
tend to render it atable or In auch ntato of 
preMTvatlnn oa to not gl^e off ofton aub* 
aequently 

PROCESS OF TREATING ANO RTJ- 
COVERING Ft^R REI 8E OILS RESINS 

OEMS trro, vnicH have been 

HARDENED C Lmxrttix r/o Special 
I^rocrw Co, Hopewell, Va TTip invention 
ndatea to recovery and uae of oila, ami 
the like which have been lumd oa pntnla or 
V amlHhea nr which have been othcrw Ira 


dried or bardenett The procew couiilata of 
I dtoaoilvtug or aoapendlng the hardened mate- 
I rial in DU alkaline adadon and there treat- 
ing it with Bcdvn chlorin, and then oxpoaing 
the treated material to a currant of ulr Thia 
I materinl may be ground up fbr rtoae. 

I QiriNlN SILVER-PHOSPHATE COM- 
POSITION AND PROCESS OF MAKINO 
8AMR— R. L Cbowk, e/o Bnlveraity of 
Tcmucfivee, Memphis, iSmu. The tovendoa 
haa reference to germiddal ailver, and more 
particntarly to a compoaltioa whi^ contalne 
phoHphoric add combined with ailver and 
alkalohlal qulnln. An object la to produce a 
germiddal dher aalt which may he need lo- 
atead of atlvor nitrate. The proc ea a coaa 
priaea cliaaolving froahly prodpltated ailver 
pfaoephate In eynipy pbuepboric odd and 
adding alkaloldal qulnln to the oolutlnn to 
eomplete oaturatlon 


Eloctrical Oevken 

TELEPHONE ATTACHMENT — J P 
Lnc, 104 Waulilngton Av e , PloaaantvlUab 
N Y The Invendon relatoe to a tolepboM 
attaehmeut by meana of which It will ha 
poodbte to prevent any aound from entering 
tho tranamittor muntbpifloe when It la ao 
desirad, without the neorarity of placing one'a 
hand over the tranamittor, and the devloe 
when appliod virtually proventa the entranoa 
of av duat, thna retaining tha Inat nim ont In 
a thoroughly antlaepde ooucUttoa 
I CABLE SEGURINO DEVICE PAimO- 
ULARLY APPLICABLE TO THE FIXA- 
TION OF ELECTRIC CABLES ON CAR^ 
I BON-BRUSHEa— R OlHiWB, 12 Roe ^ 
' Lorraine, I^ewalloia Perret Seine, Frnnoe. 
Thia Invendon hna fur Ito object a derice for 
fixing an elnetrio cable on a carbon hrurii, 
the device being combtnod In auch manner 
aa to Inaura a perfect contact and fixadon 
whatm-er may be the beating to which the 
connection may be auhjected. The Iom by 
contact with thia oonne^n la redoeed to a 
minimum, and it to not expoaed to Injury 
either by any oxidation or by heating of the 
carbon bmoh. 

ELECTRICAL FUSR— H. SNonoaAsa. 
Box 136, 21 Sdhool Hill, Btobon, Arlaono. 
In general tbto invention omnprlaaa a eylln- 
drieal caring of inaulating material which to 
Hpllt Ifmgttndtoally and which haa on eadi 
end the uraal meuUie eap which to likewtoe 
ritt. Clamidng meana on each end which 
ore eerily operated hold the two opllt por* 
tlona together The fiiae link to held within 
the eaolug and when bnmed out ia eerily 
removable by rpleoring the damping meana 
and aeparadnf the caring, (See Fig. 2.) 

GAS GENERATOR.^M. Boiaaif. ISll 
Camp SU Sondueky, Ohio. An object c»f 
thie invention to to proride a oooatnirdim 
nnd arraugemeiit of apparatua for electri- 
cally deeomimring water to generate oxygim 
and hydrogim and direct tbew gaara throogh 
ueparato nudeta to any desired rontalnera 
or point of nae The geaerator eomprioea a 
tank, relto In the tank, hrilow metal eleo- 
trodee In the cells, the oelto having gaa out- 
lets in their upper endo. 

KLBCTROLYTIO ORLL.~J CaAKvroii 
and W D uc Baa, addreaa John Cranatoq, 
Trenton, Mich. An object of the InventlOB 


to tba provtolott of a cell which to rimpto^ 
omiipact and eOrienL and to Oapablt of toarty 
aooambly and dtooMambly* Anotbor ob|Mt 
raddui ia tbe provtolon ol meana whemy 
the anodo atroctore can ba adjagtod ralattve 
to Che ether porta oo that the fanetlealnf 
at the auodea can be eonriderahly pmloogedi 
and meaua whereby the cfalotln. the alkallM 
Uqnor and the hydrogen gaa evolved daring 
the operatSon of the call can be vecy readily 
ooUectsd. 

FLASHLiaHT OENERATOB.— W W 
AffMEWOw, Box 106, MiddgamBMk Mich 
Tbie Inventkm rime more partlcnlarly to 
provida a device In which tbe eooree of elec- 
trieel energy to derived q kond-drhrm m 
erator, the oonotructlon bring such that it to 
nog noceoMry to contlnnopaly operate tho 
mediaiitom to produce a steady stream of 
light The de\^ to provided with a plu- 
rality of flywheels aaeodated with the arma- 
toN to toovlde an oven apeed when oper- 
ated. Invention to rimple in eoiiatnie- 
tloa and may he wanafactured at a relatiirely 
amall coot (Bee Fig. 8.) 


Of latorasl to Fanaen 

OAnLB STANCHION -^D B. CVuna, 
Payatt% Idaho. The porpone of thia inven 
tlon to to provida a edoftctaion of extranriy 
atmple, duiUile and inexpenrive conatmctlon 
hav^ a locking lever permanently carried by 
the atanchion and optvaUe to automatically 
lock the atanGlilon In oontraeted porition. 
The stanchion to soppMtad for unlveml 
movement ao as to coaform to tha movements 
Ot the 

QUEEN BEE BEARING DEVIOEU-W 
B. YatiEa, Ventura, CaUfonda. Tbe In- 
vention has for Its object to provide median- 
tom enperially adapted to ftwiUtata rnanipo- 
latlon in queen bee mring to penrit the 
various nanlpolatloDe oeceuaiiry In toch 
rearing, wlthont leaving the hive open and 
expoeed to weather or robber bees. In the 
Inventioa each cell to Independently supported. 
When it to derirod to examine a o^ It to only 
nacee a ary to lift tbe top from the hive and 
r e m o v e tbe oril required 

PINK BOLL WEEVIL DESTROYER.— 
J M. Webb, Flat, Texaa, The invention re- 
lates to a pfnk boll weevil and worm catefaer 
I and daotroyer, and to paitleulariy adapted for 
use in cooncetloa wiu toe rawng of cotton 
I plants, so as to rid toe phmts of theee in- 
jurious pcsti la a eonveolent and effective 
mannor, toe deviee being eo coaatnictcd os to 
permit It to be readfly applied to caltlvatm 
thieugh toe medlam m the beama thereof. 

SELF-FEEDER FOB HAY PRESSES 
AND THRESHERS— B. O Stanouff, 
B.FJX No. 6, Bakernfletd, OaL The fore- 
nweC object of tba Invention to to provide 
a eelf-a^ng feed mechantom either for hay 
pt eeaee or threshen, eo arranged as to anto- 
mattcalty take care of too material without 
SQpendaion of an operator A further object 
la to provide a feeder embodying meana for 
automatically rsfuleting the feed, andjpert 
otteally dividing the hay or other maMal 
being fod, ao aa to ikdlver uniform qnantltlea. 

CORN PLANTER— E. A. Qous, Orasid 
Bmito, Mlcfa. An object of ttto invention to 
to provide a com planter in wMto the m ee n a 


for eontroBiiig the drpi^g of the seed oaa 
be operativriy flonnecM at Fto wm a Mo- 
tfcm-operatod membm of toe deririL thoNby 
napslng aside to be dronM whmr me devloe 
to drawn forwardly A farther ohjeet Is to 
Ipfovkle means for eceitroUiad the dvoppinf 
[of toe seed, meana for mehlag too seed ramu, 
end meana for cowing foa peed whtdi has 
been dropped. 

STUMl* PULLER— W. W Baaffgi, 
28SS Grand AvCh KlhraalBieh An ob- 
ject of toe inventom to to provide a dsvtoe 
for puWng otampi whtefa to oo arranged aa 
to p ermi t of palUng a ploraHty of stotnpe at 
one time. A furdwr ebjeet to to pcovtda 
m ea ne by whUh toe etanttpu are paBed Mm 
oppoeito dtoeettona^ eo toat tile stnmpa on 
one ride afford an anchorage for mriUng toe 
stomps on the other rida^ A euU tiwtoer 
object to to provide a tractor with a pteratfto 
of dnuae drawing in the cableo whloi 
puR toe BtumpA each drum being Impend- 
ently centrofled. 


Of O ene ra l Iglorori 

TRUNK OONSTBUCTION R HapT, 
m St Niebolea Ave., New York, N Y The 
object of thto inventtoa to to provide a troak 
of tbe eeetlonal type aeserielly adapted for 
uoe by traveUng aatoeamn^ the independent 
aeettooB being capable of bring neetod and 
looked to each otocr, thne preventing their 
being eeparated and IM A further object la 
to provide a Crunk indudlng adjustable mesne 
for oonnectiDg and locking any number or all 
of the eectiione togetoer (8m Fig. A) 

SANITARY WARDROBE BHKLFw-J 
F^msarn, 196T Ifadtoon Are., New York, 
N. Y Among tbe pbjeots of tbe inventtoa to 
to provide a ehrif ef such nature that there 
to no idaee for duet, din or vermin to soonmo 
late and be held, to provhto a aMt haring 
auachment or banging meene of eodi nature 
oe to be etudly applied to the suppcirting 
walls to effactively ouppoit tot and 

meana for the attachment of an extenatoa to 
the main part of the ahelf oo that the main 
and exteneloB parte wW he perfectly flmdl 

STAGE-OOSTUMB APPLIANCE. — H 
SKnacKA, 268 W, 66th St, New York, N T 
The aim of the Inventton to to provide « stage 
coetume appHance by meana of which novri 
and epeetanilar effoete may be achieved. An 
object to to proride e darioo which ahall be 
rriatl^riy rimide and by meane of whicA tbe 
cos tum e may ba caused to be manipulated to 
produce an Ulaaton whl<A shall be Wearing to 
the eye. A further object to to proride meana 
for eupportlttf the device ia each manner 
that no dtoopmfort win result to the wearer 

(XILLAPSIBLB SEAT FOR CHILD- 
BBN-W V Htoxar, lOfl Oieinbam Su 
New York. NY Aa objeeC of the laventhm 
to to povlde a rimplA etroog and earily eol 
lapaad commode east. A further object 
rerides in the prorioioa of a stmeture 
whareia In aaawnhling the SMt a mlatmom 
amount of time and labor to required, wbmby 
the seat can be earily made finAf for Imme- 
diate use. * 

METHOD OF OONSTRUCTINQ RE- 
INFORCED OONGBETB STRUCrtTRES. 
— R. Vah BAvaeaM, Oo et atuee l e, Befolnv. 
The invention retotee to ralaforcad eoootuto 






SCIENTIFIC AlO^CAN 





Ktrnetar«p In irhleh hollow wallt* nn mohletl 
romplalo la a boriaontal positioii with window 
cEMineiit and door fraaua» and comicea 
where repaired The complete buUdinc fonna 
thna a unitary ■bmotnm made np of ready 
molded monoModi eeotioiM, and the labor of 
erection U made a« almple am pomaStih 
CAUBtLL— T Oauo, 244 H IStfa St^ 
Nov Tolic, N« Y Tlda inventioii relatea to 
a camera which will have aa one of ite 
ofajeeta the proviaion of a ground gla^i Plate 
by ineana of whlcb the ramera may bo 
foeoaed aecarately. whether a mil film or 
plate fi Intended to be oaed, without remrt* 
inf to the aenoeoity of removing the film. A 
further otdect la the oonatmetiou of a camera 
wni^ wUl be cepahU of receiving either roll 
61 ib« platea or cut flJin at the option of tbo 
naer. 


POUI/TBT FEEDER.— C. J Preim, 
Dox 54, U. F D No. 1, Calleoon, N Y The 
invention la particalarly dealgned aa a device 
for feeding grit or ground oyater ahell, 
altlKHigb it may bo employed for feeding grain 
or tiadlar food The i^ndpal objeet la to 
provide a feeder with meana for alfting the 
oontenta of a gravity feed hopper whereby the 
dirt, haaka or other foreign particlea are 
eliminated daring the feeding operation. 


TOOTHBRITSH HCUOmL — a B 
Bakei. lUaa. Dental Aaeodation, | 

Armory* Ubv* The object la to provide a; 
reeeptarie which recelrea the tooth bmah and i 
protocta the aame from contamination byi 
dnat, dirt or the like while expoalng it to the | 
odvantageona nction of light, which providea 
a aeparate oonpartment for each bmah, and 
whU is In all respeeta aanlUry and hygienic, 
and ouiy be readily attached to any con 
veniont support 

FORM LIFTBR.— C*. M. Contest, e/o J 
H. UpdergraS, 1690 Second Ave., Peoria, IlL 
This InveaticMi haa for Ita objeot to provide 
a device eapeeially adapted for lifting and 
■upporting eoBorato forma, aaed in bnUding 
conatraetlon, wberela the lifter la adapted to 
be eonnepcted with the form and baa meana 


for engaging a supporting rod or pipe w> 
arranged that the lifter carrying the form 
may be moved np the pipe and will bold the 
form In adjusted pnsitloB 
COIN HAKDLING APPARATUS— 8 J 
BnuNie. Dlabondag OAcer, U S. Nava! 
Trahtlng Statioo, Hampton Roads, Va. One 
of the foremost v/b^matm of tim InrsutloB la to 
pCOTlda a method of ban^Oing large qnantltleo 
of eohie, a prtforaUy recta n g n la r or aanare 
b» btiiiig naad to hold the ooin, and bring eo 
arranged that stacks of coin ean be readily 
Moved out tor diatrlbadoii. A further object 
Is to pfovlde a box, the Ud of which is i^ed 
and herlng tos amonnt contained tbarrin in 
dleatsd in some convenient place, and the 
eotoa BO arranged that the indtridnal rows 
mm be inapeeted to order that a balsaee may 
earily be oatoolatod. 

PIPE jrOINT.T-H. G. PLumnga WJ 
Seonrity Bld», Gahrestom Texfik The to 
vestton tolatoa partlealariy to jotott 
baR atol eoefcst tg^adaptad for ttaa to dr^ 


— pbrpoae le to • 

joint wbhdi la Ssxflde «*<«• any and aUoan 
dltkMu rifostfvriy tabriefttod, and one 
toeamafMly vtHartasds all sMms to whkh 
it"tohr ba sabdeetad* 

SSlOmbx, Box S2,Xvav«nwo^ 
Kaaumu TU ptSS? olditool^tove^ 

to fogetoilrs w oap M * ^ 

tot s ftoa ebwSattoa nf dr to 
jtol irbtob ^ of nadto 


fixamiuing the cggH wliiln In treiiHit or 
atorugc A further object U (be pro^ ihIou of 
a filler in tho natun of a tray ha\lDg u HPrlne 
of attached egg porketa, the truy bring 
adapted to fit the ordinary egg ciuto 

PEN AND PENCIL lldP— R, MonxE, 
854 Hunter St. tisNlnfug Ntw York 't'ha 
invention haa for itH objovt to iin»\idn a 
clip form mouut4jd uimjii n pen or tnuril for 
imn in quickly nnd ciutily ooruiing tho Hjimo 
in the pocket of the uwr Thu ihti dLiiuiunt 
from the peu or pctioM etin hi* appllrfl to the 
edge of the pocket, and left thi n* when it Ih 
desired to use the penril without the clip 

8PT’a—P M Krixt, Ualhnrt Texas, 
An important object of this in\'ention is to 
provide means whircby the attaching buttons 
on a spur may bo s^nglngly connected to 
the bund of tbo spur In such manner that tho 
same will lie flatly in contact with tho uiiklo 
portion of the bewt so oa not to nernpo or 
wear the boot. A further object ie to pro\ Ide 
moans whereby tbo swinging button attncficd 
to the arm of tho spur may be readily re 
, newed 

TEA OR COFFEE POT— R P Olhfn. 
Rox 1274, Spokane, Wash. Tho lu%iiitloti 
coanprohends a codec or tea pot which is 
provided with a pair of diametrically opposed 
bandlea and spouts, so that tho same may be 
pasaed from one porson to another witlioul 
setting toe device down, and toe person 
passing the same ean maintain a bold until 
the pereon receiving toe same has tightly 
grasped it 

EGG CARTON— a M Omsm Box 82. 
Leaven worth, Kan The prsseut inveutlon 
relates more particnlsrly to devioes for safely 
packaging eggs for transportation or parcel 
post service, the object being the provUlon of 
a device by means of which the eggi may be 
shlNied without danger of breakage in 
separated eup-idiaped cells, and which when 
disposed vrithto a cover or the like forming a 
carton proper, will act as a brace to pnvent 
ooUapsing. A further objeot is to provide a 
device in which air, beat, cold or moisture 
may be excluded from the package thus doing 
away whh the necessity of eoM storage 

BAG-<I. j FagKSE, 547 Broad St. Ely 
rla, Ohio. The invmitlon has particular ref 
erenoe to a bag whtrii is produced preferably 
from riieap aiaterial and whirii includee a 
riostof flap with a handle aasodated with 
the flap for oarrytng the bag. The primary | 
object IS to improve the oonatroetion of such 
bag% eepectolly the msans for fastening or 
anebortog the handle. I 

BARREL PROTBOTOR— W. F Meek, 
e/o Tex Oil and Gas Oo., Apartado 162, 
Tampico, Mexico. Tbe atm of this tnvmition 
is to ptoTlde a devloe particularly adapted] 
for nas In connection with bairria, and by; 
means of which the barrri may be braced^ 
and generally strengthened to withstand the' 
sboeks inelflent to bandttog to transporu- 
tioa. An object Is to provide a brace or pro- 
tector which shall be of einple eonstraetion 
and permit of iiiitantaseoiu appHeation, and 
wlthont adding to the space oeoopied by the 
barreli 

OA8GMENT HOLDER— W L. Roans. 
448 New Rodulle Ave.. Broaxrine. N Y 
This invention reUtss to means for securing 
a hinged wCndow frame at any desired pori 
dim of adjnstflBent an bring to pro 

vide a oasement bolder to the form of a 
mtrved bar having aorrstsd shrfeces. and 
provided wftto meana for engaging tbe bar 
to seflors the wtodevr agdtost movement A 
ftirtosr ebjeet Is to p rovide a dsriee of this 
eharaefor wUob u dtototomad insxpMiaiTi, 
yet dttndito to mm (Beafto^) 


RAXstiK KINDER — LivrnoTno 162 
Chestnut Jersey City, N J The in\eii 
tion relntes more partteulnrly to a de\ice 
especially adapted fur flodiiig tho distance of 
ubjects in order tout a camura inoj bo prop- 
erly focuaed Tlic primary ubjoci is tu pro- 
file a device which is small and therefon 
easily portable, and by which the distniuM 
between tbu caniera aiul the ubjert to be 
photographed muy be uscorfaiiied >\ith sutli 
clont aeniracy to enable ahurp fomsinK of 
the picture. 

PRU'F TIC^KET UOLl>EU L u»d H 
ITorP. 230 West 17tli tit, New \ork N Y 
One of toe principal objects of Ute iD\ention 
is to pm\ldo a price ticket bolder lu ahirh 
priee Indicating inetuia may be retniued 
tigiilust aoridental dlxplaecmont or nioxetnent 
<iC tb( holder thereby pro\ldlnx u holder in 
which the Me\ir>d elements are ut all limes 
in proper p«Mltf(m A further object is to 
provide a liuhler especially mlnptnbln fur iiso 
«rith flexiblo ami jutcrcbaoi.'eable price 
tickets. 

POCKET CHETK PROTEtTOH— O 
K. LlNSOtm', Tekon Wash Tbo Invention 
has n^feronce more partiniUrly to a small 
and compact dmioe which may be carriofl 
upon the pomou so that it may be hnndy 
for use In pret enUng fraudulent alterations 
in bank checks and the like The device 
comprises a pair of plates the liiuor fare 
of on# plate having a scries of fixed prlalinR 
rhararters and the other plate hating a 
movable inking device adopted to moperntc 
with the printing characters to reprmluce 
any one of the series on a chetk when pre 
aented between the platMi. (See KIg 0.) 

DOMEimC COOKING VFSSkTT.— G 
W Watts 702 Central Ave Merrhaiits 
Oafo, Hot Springs, Ark The object of the 
invoiition is to provide a domestic Kteninj 
cooking vessel which is hlghb ifliciinr ini 
use in that It conteys the stiuin from the 
generator chamber to the contiilmr fur the 
substonee being cooked without extawlng the 
steam to the possibility or danger of being 
GondensMl, and which flelivcrs tlw* steam to 
the bottom of too ei>ntaiiier nlunhy the 
steam rises upwardly through the mibstui oc 
to be cooked 

CITITAIN PGR LAMPSHADhR OR 
DOMES.— n A Ktw., 'Mil 7th St 
Brooklyn, N 1 The Itixentinii has for Its 
object to provide a curtain doaigUMl for use 
in oonnection with lampebadew or domes and 
arranged to permit tho user to rcnihl> shade 
the eyes against direct rays of light emaiiat 
Ing from the burning lump. Another object 
is to provide a spring-controlled curtain 
which may bo qnicUy attached and which 
is normally in inactive, oiit-of-aigbt pfMlrlou, 
but can readily be drawn into active porirlon 
to forth a shade, (tice Fig 7 ) 


’ Hardwara and Tools ^ _ 

AoitWrABLE BIT— T G l^rtA 146 
Hanover 8t, Fall Ri\er. Mass. An objeert u 
to provide a Wt with an adjoatablc bar carry 
ing the spur at rho otKtrating end of the bit 
and secured in its porition of adjustment bv 
means of tbe tame screw which is utllixed for 
securing the cutter plate at lu pn»p« r adjuet 
meat A further object is to pruudo a bit 
I having removable sinirs, one of said spurs 
constituting a portion of tho enttlug plate and 
, the other removably riamped sgaiiist the bit 
i by means of tlie aecuring moans of toe cutting 
toata. 

BAFirrT DOOR FASTENING— J M. 
Ran, 18 Kosanth St, Brooklyn, N Y An 
ohjact of tbs Invention Is to provide a 
stroctioa which will not be in tbs way when 


not ill UML. but will n siMt (i|h iilug 

the floor beyond a eirUin ixtMit wlmi in 
use, the idea Is lug tu pnxhicc u d(\irt which 
will take toe i>liice of the unllnurv ihior 
riialu, but which may be adjiistcfl to li>ck 
tbo d<N>r in u inirtlully open iHudrinn 
PI JXEY r VSINf; — W F Khi h eb. 

2184 Cuuu1|Hjrl A\e, ( hlcngo 111 Phis 
iuvenliuu nlaUvi tu a honslng and attaohliiK 
flaiigo for sush puIh)K Tilt prinn ubjtct Is 
to simplify and cbeuptu the cunst ruction of 
komIi pulleys to whiili end It In proisnteil 
tu pruilnce the hniising and uttHclilng flange 
of tho [mlley from a Htiiglc Hh(*it of uiuUrittl, 
the parts Ising so orruiiged that tluy muy bo 
stumiKti truiii thi she* ( In a single o[s>ratifm. 
and })out in such manner ns to prniierly snp- 
tsirt tfaf nxle uf the pulley for free nttatiun. 
(See Fig 8 ) 

PISniNO TOOL -(' H Bb*»wn Box 
712 Bn'ckf.nridgt . Tfxus Tills iiiMiition 
has for Its uhji'ct to prf)\lili a tewd fur And 
ing and renuAing niidi'Mi ruble objects from 
Wills UH, for instaiiee broken bits pieces uf 
stone and tho liki, whir<in u bisly Ik pro 
\iileil haxirig ii w rh^ of linrheil holding rods 
normally extending below tim body and re- 
siliently mipporleii to |m rmit tin in to yield 
when directly engaging (hi urlUlc h* mip- 
]K>rC the same during n uio\ al 

CIRTAIN ROD — T B Akxbs 20 Tamp 
, Newark N 7 This invention relates 
to rofls ndiiptiMl to mipiiort ciirtnlns in jnx 
laposition tu the window at tho inride of tho 
sumo being no mountpil ns to Hwliig at right 
Hugh K, i»r clear of the window (n onler to 
nfftinl iHHxiitinm \entilation nnd light In 
grcHs. Tin. dtvice Ih adjustable tu windows 
of vnnniis widths and may be swung to |sp 
mit uf oou\eniint rlLiuiing of the window 
piinfi>i It may lie easily uiuiiutcd in iM>ritlon 
for urn 


Heati ng and Li ghtin g 

' MEU< T RY \ VPOR LAMP— 11 J 
( (iBNr, Hue de Hiibylont Pans Franco 
This inxentiuu bus In \icw more purtoiilnrly 
a damper of the osclllntionii of the m* rcury 
nn nrc-stnking cle\ln» and various construe 
tional forms of current supplj arrangements. 
This lamp posNi*sMi*s the pn»|K.rtv of bi Ing 
nbic to strike IIh arc jimt ns well b> uh re 
nuking as by tho a<*tioii of tlie expansion 
of the gos under the influence of the btating 
lamp 

RELIEF VALVF,.— n W Juktcm Na 
imnooh N Y An object of this invention 
is to provhle n valve which will permit tbe 
flHCttiw of air from h sUain svstcra. and will 
niitnniHticiilly close atsl prevent tbe escape 
of Htpum therefrom \ further object is to 
providi a diapliragm wiitndleil valve which 
may be nadily BppUc»1 to n steam eystem 
which will act quirklv will be rimple and 
rciHlIly accessible in cum it should need 
repair 

INl7I(’ATOR-n A SouEBBEaQ 74 
llostwlck Ave Jersey Hty, N J Tlie in 
vintinii has for Its object to provide an indl 
rating nicchnnism which will facilitate toe 
application of u nccdic to n i>honngraph 
reconl In the dark, by providing a luminous 
infllcatur asanclat^ with th*. rcconi and 
with the netrile arm of tbe producer, which 
will mske it poMtible to quickly apply a 
ncKtdle on the outside edge of the grooved 
playing surface of tbe record 

OIL BURNER— A A Lttdltv 1728 
Weet Riverside Ave., tipokono, MasU The 
purpoae of the invention Is to provide a 
Bolf-rieanlng fuel oil burner for use in mn 
neetfon wito hot water and steam furnaces 
or toe like, and no constmeted os to prerMit 
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plofCfflng, bat prarkM witb memii for doan 
tiiK NAmr ont with ntfuiin or hot watnr In 
ruM of niTfntrily Tho ilrvico 1« inrovtdMi 

with iiirmiH th^ regdlHtion la auto- 

timtli ftocortlliiK to tilt* tmoiwraturo of Uio 
lirntinK plunt It alw iMrmitH of tlir iMirta 
buiDK inotily Hfuntnl tttol nmintalitvU in good 
nnh r 

— ■■■' ■■ ■■■ M l - . ■ 

Machinrfi unci Mechiinicmt l^vicofi 

H(X"K TmiM> SUXUPKNINO l>t\TcB 
— J 11 IIixi-H Stn \ IWi l34,__Aiibum, 
('iilif M III ihtptitlun ntiilOH to riMk drill 
aliHnxoiofC niffthliitm. TIm fort^nioM ubjoct in 
to iirnUilf II infirliitiu having ciimrrtlble 
mm liitniNia thomii uud oiKnitmJ imforuMj 
by miiniircHHml iilr for mllurlnR a ruck drill 
or for Hliii|iltiK uiid nhariwntuK thi cutting 
iMiliit \ further ubJpTT U to pnolile on 
armiiitf nil lit in tho gripping jawH. (.tiHbling 
the rt ^ I tMul of the jawu for the pnriMiMi h of 
OillHriiig II drill in one itoaittuii anil Hhariien 
JI»K Ihi iHll when iii nimther iMwlilim (Sro 
Fig *1 I 

liINF M\KI\I3 V1'T\( nMPNT FOR 
TYFKW KITINfr MArillNt* - It <3 
I^ERIRA Itox \ alpiirHiHo, I litlr \iiio|]g 
thr objmtii of the iiixniitioii jji to provide a 
Hnp rnnktiig attarlinient itrruiigf^ tu permit 
the un r tu ipiii kly and iioctirately produce 
horiauntnl or V4 rtiml llnm or comblnutlona of 
the KHine, nu< h iih are uaed In making out 
dlHRrnnii*, and <itbor typewritten 

matter AnntliHr objort 1 m to iiermit of eaiflly 
applying tlm attnrhmimt tu vnrinoti typra of 
ty|Mfirttliig mai IiIiiph, 

VIA M13 ^^ASTnN^3 MAl'llINK. — I 
Tknha 7H JefTiraon SI . Urooklyii, N \ An 
obji^ct of llie Invention la b> provide a 
marliliii liiiving farllitirfi for having attnobml 
In defliiite xnuiilloiia iipuii ii carrh r a large 
iiiirab* r of piect h to be w aahod whereby the 
operntion of the eurrii r mid the iinlta through 
n mipply of a liter nr other cleeiiHing mmliiim 
the plumea will he thoroughiv aatumtMl anil 
aiibjei liHl In iiiixiUury inrana In thn nature of 
■cnibbem or agitniora. 

roMitiNnn RhX’onnFu axi> kko- 

IftTFR U It < OHM VNY ami A F llEa- 
lUNr Itox S.'i Konio fla TliU iiivelitioii j 
relatea nion pnrtimilarly lo u mmibined re 
eonler and n giater for iiai* aith fluidHllw- 
poDNing inm liinilMm The obieit la to provide 
a devii*e which a ill iniiki a iieruonent rec- 
onl of tin fluid tHKpenMi'il with reniiect to 
both voliiiiie and fre<]u«ii<*y of the flow aad 
will o]Mnily reginter the quantity of fluid 
diM|ictimHl iiiid a ill MHntly reginti r the vol 
lime of flow 

WmTMlM HMUIK'K - W 8 Oai I 

■ETT \\ MiirMhiill St Rhhnioiid Va 
One of the foreinoNt olijm ta of the invenlioii 
la to pnivhk ii imrtiible derrlik ahVih la 
capable of being ciihIIv openitiHl A further 
object la to provide a iwrtnWc derrick In 
whidi the Htrerliig pnqiellitig tundiig, rn 
volviiig and loiidllftlng KmcMona inn he nc- 
conipliMhid by uiin man and whereby tho 
load I nil be rt adily diimpetl from the lifting 
eriiHh by opirnlinii from the plntform of tho 
derrick I See Wig in 1 
T>Rn MNO MA( UfNhL— O K Atktt 
M tev » /o Aiinira Tind \\ orka, Aurora Ind 
The prttiiiirr object of (he invention in to 
providt It drilling nnichlne In «1ilc1i nil of 
tlM nhiving luirlw are iiirloaml thiia protoct 
Ing tin m fmm diint dirt and the like, and 
at the Name time ulTonllng protection uguinat 
injury to thn o)>orntor \ further object la 
to mnNtnirt the miieldiM in mich manner 
that all the partH are retullly nrcemible 
MILK Rom*K r\P TFRlNf! 
rillNK V V BiMUoifH Huotliigion Ind 
The invintlun nluteH to a miichinn wldcli to 


adaiitAd to ha itatd In omnoetkai with m 
milk bottlo cap*niskiBf maohlao for the ttnr* 
puae of receiving the cape and payeklng then 
into A tube or other container A apedfle 
object la tlie i»rovl«lon of a machine embody 
lug a pair of uiipnaltely rotating parallel 
ecrewa apoced apart ao that tlic bottle cape 
con be dropped Into the npace between the 
fverraa. whereby threada convey the caps 
through a giiidCt which direrta them Into the 
QOiituluee In an even intvnner 
MIXFR. — fl F T ar Hijiw lirapor, N C 
An object of thn Invention U P> iimvlde a 
time and labor aaving iinvhnniHni for mixing 
; iHfferent < tniutee of flix rn anch ae cottem and 
' woid or flhora of varmiiH colors. A further 
object ia to yrnvlde ii mixer which will be 
fdmpU und practical in conetruetiuu, atrong. 
tinrnhie end efllcient in uan end compare 
tively Inoxjienidvc to inatHll and opt rate The 
dev lev iuduih's meaiiR whereby an air cur 
runt puMWM through a con tin us lly swinging 
dietributlng arm to carry the mlxcil nintvrlul 
into a feed pipe ( See Mg 11) 

I.XWN MOWKR VlTAt'llMENT -W 
T DotIh Flntteviilc W U An object of the 
lliivcutlon In tu provide a nnaiiii for adjuntlng 
I thu roller of a lawn mower Thu Invention 
in partlculoHy dtmlgneil for that ryiie of 
mower wherein the roller mipportM the blade 
I currying frame, and by adjiiRtiiig the roller 
I tho blade may Ik brought into cIohc prox 
Inilty t<» the gnmiid to cut thu rtiimh nhnrt. 
A further tibject is lo provlile nii adJiiHting 
mechnnimn whirtv may be readily employwl 
on lown mowera of the iisiinl tviK*M now on 
the market. 


Mnoksl Der icea 

I-nONOORAPlT Itw^oun FAIIINET — 
J llyiTMAS Plrat Avc Seattle, 

WomIi The aim of thiN itivtiition im tu pro- 
vide a roeoril niblner liiiving aimple nieatiai 
wlionby a diwiri'il n*eonl may lie projected | 
to a iNMdtloii from whim it may b« ciitlndy 
renioviHl from tin (idilmt V further object | 
Is to reudf r flu ejecting inecluiidHiii iiiopcra 
live while oiip of till rt*cor<li4 In removed fn»m; 
I the cnbliiet mo kh to priviiit the rtinoval of 
Rfiditioitai n*cor<iR until thi retvinl whhh has 
already bciii nmoviit In rephiccii 
L»m M EAR— O Mrrnu 011 \ Htatei 
St, (^hhagi' All An object <»f the invcntloti 
la to provide a drum ear which Iiom meaiiNl 
for preventing tin Hlippliig of the same along 
the drum eonJiL A further objoi-t In to pro 
vhio a device of HiIn (yin? whhh cun be 
quickly ndJURted und whhh will not “Ntlck** 
nor cut the drum coni The device In simple 
in conittrurdnii nnd oiicriitlon printiciil com 
iiierrinlly oiul not likvly to get out of ordur 
easily 


Prime Movers and Their Acceaaories 

MXNIFOLO- U R ArxFN OK Salford 
St FnNiio (’alif Tile invention hiiH for ItH 
object to pmvide a dcileo of the chnractir 
Mficcined especiully ndaphal for use with 
carbureters for iMntlng the vu|iortidng tube 
by meniia *»f exhniiHt gHMCM, and for litutiiig 
the mixtiin before it Ik dellvireil to the eii 
ginc The maid fold not only heats the fuel 
bef«ire It enters tho carbureter hut also hontHj 
tJio ndvture nn U |msNeH fniin the turburetar 
AFTtJMOBILK FI FL riTOFF-B: 
S Kivu i /o II I* King MeeiHcal ft Ma 
cdilne Works. Oogood Ind The iiiventinn 
min tea to IntemHl combustion engines Thn 
obj4*ci ia to provide a cutoff whhh In eon 
trolled by the preHNurc in tho luhricnting sys- 
tem of the engini. wlileh ia effecrivo to cut 
off the Niipplv of fuel to the engine when 
the pressure iu the liibricntiiig aynteni falls 


1‘hdow the pobt at whkh a ooupleta dmlft* 
la Inanred or danfarcmaly axeaoda the 
ptiat of safe upmtSoB* 

C0UB1NK1> JNTAKig AND BSHAITBT 
!MAM 1 F 01 J>-JD ^ Clabk, e/A Sherman 
> Theater, Lkw Moines, Iowa The present 
i Invention relates gencrolly to goanoua fuel 
vaporloem aud more partleuUrJy to a oom- 
blned intake and cihaiut manifold stmeture 
the arrangement of whleb la meh that gaa- 
: epua fuel for engine uunoumptlon will bo 
intimately fixnl nnd vapurioail in ibi posaage 
to the ongine by the influence of the hot ei 
liauRt gamw. 


iUHwaya and The ir Accaaaorloa 

lAXMlMOTlVK JOLRNAL l.t’BHlCAT 
OK.— J O. B. PaouprooT, K. 5, Oraf- 
ton, W To. A purpow of tho Invention 
bi tho pmvlidoii of a lubrientor which is 
ufljuMtJible tiv permit of itu aduptutlnn to 
joumala and nxlea i>f vuriona NiKce, and 
which 1m so coiiNtnictr*! as to roiider it easy 
of Beecea. A further object is to prorlile a 
Idbrieator which may bo rcaiUly rcmovtHl and 
rcplacfMl from a journal box, nnd which in 
Huroa reliable Inbiientlon of the journal to 
prevent its becoming heated. 


Pcrtalninff to RecremUon 

TOY ^XmiTiA^N K.- J 

0 lleaidi Block, iiowlNtun, Idaho An ini' 
portaiit object of the InventJuii is to pr<»\ido 
a toy uiridauo which may be throwu Into 
the air fur a Rubetuatiol tllatancc anil which 
ia cavwed tu move in a elrclo or aplral path 
when daMConding. A farther objoct la to pro- 
vide a toy airplane having a pair of baUaat 
weigbta whioli are untomatleally actuated 
when the airplane renciuM the limit of ita 
npwanl movement ho uh to o|icrate tho ver- 
tiool and boricontol rwklura (Hre Fig. lA) 

OAMH APPARATI 8 — 13 II IUo*» 
flAciTR, \Aeiurebe Utdg Minot N 11 An 
object in to pnnide a game nimilar to chock 
cm in which tho continuity uf innxiiig mic- 
oeeaively from aqiiarc to Mpinre ia Inter- 
rupted hy the proviHiou of a eeiitrul paioMucr 
amio In the form of a enow, whereby greater 
toQUtal offurt is requIrvMl In playing the givniu, 
coiiseqiiently more enjoyment is derived 
tiierefrom 

ilAMK — J JuHNaov, Box 083, Monlo 
Fnrk, Cal TIm* parlicular idvjcct of the In 
veution 1 h to combine the Indoor game of 
bllUarila with the ontvloor game of croquet 
or roque in an outdoor gumo which will 
necoittdtntf but minimum apace and which 
niny be iitiliRCil beneath awnlngH. tuutN or 
otlier wvwiing The prime object la tlie pro- 
vbdou of II giiine butinl width will render 
poanthle the pltvyiiix of n gaiiiu embmlyliig 
the above rhnrncteristics. 

PLFASrUE R\ir..>^AY— H F UiXHi., 
1448 Kiut Ninotcenth St., BtxN^klyn, \ Y 
The object of Iht invention in to provide a 
railway for use in pleasure resorta, parka, 
exhibition groumla nml the like nnd ar- 
ranged to take up comparatively little Hpaee 
Another objoct U to pwv Me for wvfv ty of the 
paroengeni even Hhoiikl the car tniek becorao 
dioooiiuected from tlie mr body eontatnlug 
the paaaengom. 


Pertaining to Vchi cicw __ 

DEMOUNTABLE WHEEL —II E. Hot 
rrr, Otlavllle, N Y The object of the in 
ventioR 1 r to provltle a demountable wheel 
atmotiiTc comprising u non-dreulur bnb aec- 
tlon earrieil by the axle, an abutment flange 
at ita inner idde, a reduced axial extenalon 
projecting from tho oppoelte side thereof a 
rotary non-circular member carried by tlio 


rrt tnd hm and npable of dronrnfmatUl aA* 
Juatmont Uwraoa to bring roopoedvoly tho 
atune into ood oat of raglitar with dm hnft 
aeetioiv 

VUH1CLB WORK STANIX— G W Affu 
bnwos, 248 UagnolU Ava,, KliMbetfa, N J 
This device la particulariy dealgned for anp- 
portbig motor vehidea in elevated rdatkw 
wrlth raqieet to the floor of a goroge for 
offeettng repoire. Among the objoota ia to 
pruvido 0 wurk stand whl^ la emlpped with 
meane fur retaining the vehlcM in plane 
thereon, aaid meana being ronderod aetiva 
aiitomatlcany by the running of the vehlda 
theren|Km ^e stand ia alao adJuataMe to 
aceoromuilatn vehidea of varloua alaee and 
types. 

nANI> WHKFOi.— n W Dovni, noly- 
w(»od, 8 l Jamen, Northampton, Engloo^ 
Tlie Invention mintes to haixl wbeela aach 
Oil are employed for Htnering motor v^hkdai^ 
for operating stop oocka, oootrolUng air* 
ersft, motor boa^ gun meobanlam, and 
other pi'riKwvs. A apodal object le to pro- 
vide an arm for a hand wheel bent from a 
ehevt metal blank, the maiginat portion of 
said blank bdiig Inturueil and forming a 
diaphragm withiti the arm 
I AUXILIARY TKArTFON DEVICE 
FX>U MUTOR VEQirLh» -A. H Gkddm, 
J8M Clermont Ave , Brooklyn, N Y Tbo 
priine object of the invention le to provide 
an niixiilury trai-tiou device by providing 
menuN for tniiisniitting power from ditched 
or mireil driving wliecis to the remaining 
wheels. A further object is to provhle means 
for retaining the steeriug knuckle epindlea in 
nlioement tu luanrc an even traction on the 
driven wheelN. The device may he applied 
to practically any itandanl make of motor 
vehicle und set up for ufte In a minimum^ 
time. 

T R A FT O B 8 A FRT Y DEVICE — A. 
( 3 inn HABD and F Romou, ^ood River* 
Oregon Among tho objects of the tnven^n 
is to provide an attachment for tractora in 
the form of a hand Itver which ia nontrolled 
by thn opirator ao that In the event of the 
operator being thrown from the seat of the 
tractor the supply of gus will bo eltber «n- 
tirtly or partially ahiit off to etop the tractor 


Dcei gna 

DkilUiN PDK A (3AME''BDARn— R. 
li (^OTTRO, HC9 8t John e Place, Brooklyn, 
Naw York, 

DESIGN PDU A BRAFKErT kXlR TUB 
HEAD UIN<1 DP AN FLkXn’RID LHlllT 
FlXTUUa — H SutAMOwm, 1400 Forty 
Aral Bt, Brooklyn, N Y 

DE8HSN PGR STATUETTE.— nicLWf 
Tvuat, acklrcMN c/o Ho Thnt Halve Co, 102 
West 4ilth SL, New York, N Y 


We wish to cell attention to tke fact that 
we ore in a poatUon to render competent eerv- 
Sece la every breiicb of fiatent ur trade mark 
work. Our ateff !■ eoavpuend of mecheatesl, 
electrical and chemical experln, thoroughly 
trained to prepare and proRoeate all patent 
appllnatinns IrrsHpectlve of the complex onture 
of (he HUbJecl-raatter Involved, or of the 
epeelallird teobntcal or eelentlflc knowledge 
required therefor 

We slan have SRooclRte* thrnngbont tb* 
worlA who eselet In the proeeentlcm of patent 
end trade-mark appileatlona filed In ell eoan- 
trtce foreign to the Holted fltetee. 

HITNN ft CO^ BoUettoni of retanta 
Wootwurth BniMing NSW TOBX 

Tower Building CmCAOO ILL. 

Selentifle American BMg, WAgimfOTOK U a 
Hobart Bulldtag BAN FRANCISCO CAU 
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MisceUaiiMiM Notes 

TaxIbit AIHtB4lA.^The higher above 
tlie peifloiMit Parbduui Hto the nlfber tnxoft 
they pay lu place of tlic iinpopnlor levy 
oil ptanca lb* itair car|iet« and ele\atuni of 
apartment hooarH will he Uxeil The more 
atair oarpet or rleiutur yon nan the more 
you pay 

Ab Inland Uiththoose. — The lighthouse 

oiuT ntf Atlantic CHty wMt out to wn Im 
uuw fMH) yards inlund from tfm bount anik 
ami HirroundcHl by pated atrrrtH lunj upurt 
mant tkouara. In 50 yenni the ablftliia anitda 
hnv^a luldet] mlllloiui of itollurH worth of land 
to the northern end of the ialnnd 

A City ef Storks. — In Anflrora, the cap- 
ital of Nutlonallat H'lirkcy, atorka may Lo 
«cen rrcrywliore One pair neat on tlie top 
of the oolniiiu rrnrMi by tlio Ilnmutia in 
honor of AiiKuatna, othem on tlie mof of 
the rarllotncnt biilUliiia. aeteral pnim make 
tlieir lioino on the Hotel Unrtit. Boya ore 
brought up to let them alone Indectl 
Auutolia la a binla* pamdlatu for the Turka 
never ■h<knt them or cleotruy tlwir neata. 

War Horses Are Honored. — Of 243 136 

honiea and taiilea with the American forvua 
during tliQ aur, 08,itS2 periahed A bronae 
tablet In memory of the eerrlcoa of theae 
onr four-footntl defondera, woa recently uu 
tolled in the Stute 1ft ar and Navy Building 
It wos presented by I>r StIUnmn. prooident 
of the American Humane Aasodatian, and ' 
was received on bohnif of the Hovomroent by ' 
bfajor Oeneral Holbrook, Chief of C'avulry 
Heavy Demands on Hickory^ — Hickory. I 
with its unri\a1wl strength eliutlclty ann 
rmiUeucy, U uiH>d far tool haiuUnu, fur tlu 
sjiokra of antoninbile wheels, for golf clubs, 
and for inuny other piiriswiM. There is in 
creaslnKly keen competition among the In , 
diiRtricai for this wowl nltbough there are 
itiil 16,TH4,<iOU,050 litmni feet standing 
throngliout the country Mannfuf^rem 
hu\o to go further for their supply, and I 
really select sUtck Is ulrrndy very hnni tu 
obtain in the requirtnl qnaiititlrs. 

SUmdna Cases for Rnbber — A new 
case fi>r shipping slisct rubber has been ift i 
troduccil into 8itiguiMjm shipping circles bv 
an Atneritwi tirm These reach h»cnl ex 
portcra in the form of sheets mode of 10(1 , 
per cent fiber the riveting patklug and wir , 
lug being done by itw slilppcrs The thin 
nosa of Uio alic«ta enables the ciistM built 
from them to ladil from Id tu 25 per cent 
more welsUt of rtildM«r tUun the ohl woodi u ) 
boxes, and the iitw construction la prmtl 
cally uiibreiikablu, \ery cleanly, and water 
proof I 

A N«w Stage Effect — A Itusaian 
widna, Mnie Hun Boutku\sky, has de\i*4<Hl 
an Ingenious sclieuia fur aiiiltlplc M’ciitry 
thereby tuo M'cnf^ am painted npun niin 
<uu\as; Colored lights nrc thrown upon this i 
ilropHfcene which bring out Of rtaiii colont 
while ooiioonling otlnrs so that with the 
same atage fatting clllnr ii lunilsejipn or an 
interior nmy Iniiuctliutcly be hnnight into 
view riaylng se\enil ac^ with one of 
actmery is on Idea Uiat ahould appeal 
strongly to piYsIuccrs, both as a novelty and 
from an economical isdiit of view 

Rcvolutlonialng the Orchestra. — Leo 
{(Ir, an ai,Ml \lolln niiikir of Mariuaiide 
France bna iicrfectcd Jnatruminta that may 
revoliitloiilao the urchcatra. At preaent wc 
use four \ lolin type liiHtrnmenu riinging 
fmm Hio soprano % lolin to the boss viol bf 
Hfr pro\lde!a two snia r anpranos a mcno 
soprano slightly nho\e the present oltn a 
hnrritona inat btlow the tenor, nnd a sub 
bass. The nowly-orgnnleed orchestra has 
hocn triei out at tlie Utmtmartre Theater 
nnd critics dectnre that tiM poHilMlIties of 
JiiterprctMtlon are woiidurfally inereiuHHl 

A Shrewd Scheme. — Miaaoula, Mon- 
tana. has a wlduannkc dinmher of com 
meroe It doddocl that tho mail-onler cats 
log while highly dlv'crtlng to the population 
also dlxerteil much bnsinrss from 6mis 
Why not ileetroy all the catalogs in town? 
Vow Missoula has, too, a mode theater and 
a genius, name unknown Hts plan was for 
the tbemter to advertise that mall'unlfr cutn 
logs wontd be accepted in lieu of the usual 
admission price, and prisca given for the 
oldest, tbe most used, and the newest cata 
logs. The sobame worked to a charm, and 
its snocese was celebrated by a bonfire fed 
by tbs Chleago pubUeatlons. We should like 
tu record that tbo mail-order bouses esme 
bsek wHh s retort ss Ingcnioos os the chal 
but the thing they oemM think of 
was to eomptaln to ths ffedml Trade Com 
ratasloB, alleglhg unfair practice ‘hinrsasoo 
ably burdettlng eommerre.*' 



Tools That Men Respect 


For more than forty years “tool quality” and 
“Starrett” have been synonymous. 

And, there has been no lowering of that quality. 
No weakening m the effort for improvement. 
No slackening in standards of accuracy 

Starrett Tools have always been, arc now, and always 
shall be "Tools That Men Respect." 

ZtOOof these tme precision tools are described and illustrated 
in the Starrett Catalog No 22 H Write for copy 

THE L. S. STARRETT COMPANY 

74/ H'nrlJ't Create u TMlmaktrt 
AUttu/otturtfi of Hoxk Vmt>itlftd 

ATHOU MASS 



SOME TOOLS USEFUL IN CON- 
NECTION WITH FITTING 
Starrett Micrometer Caliper 

TIm um of a thin Rraduatod sleeve on 
tha barrel currying the baoe or sum 
line, Inatead of putlinff It on the barret 
itaeif and using the ^d atylc movable 
anvil, ia the characteristic feature of 
Starrett Micrometers 

Starrett Large Micrometer Seta 

For Micrometer Sets, Special Purpose 
Micrometers, etc , see the Starrett 
Catalog 

Starrett Innidc Micrometer 
Calipem 

The micrometer screw In the head 
has a movement varying from ^ to 1 


inch The extension rods are provided 
with a collar against which the rodn 
are set in the micrometer head All 
contact surfaces are hardened 

Starrett Vernier Calipers 

Graduated In either ur both Fnjyliph 
. and Metric diviHions for outside and 
I mside measurings Points are plocml on 
, the beams and slules for sottinff divid- 
ers to transfer dtKtances Full rtirec- 
, tions for use are sent with each caliper 


starrett Heavy One Inch 
Micrometers 

These calipers are made vdth frame 
and other parts much heavier than the 
regular one Inch micrometer Measur- 
ing surfaces and bearing parte aiy 
hard«ne<L Have ratchet atop and lock 
I nut. Decimal equivalents stamped on 


the flame measui-e bv Ihousondth’* to 
one inch AKo mutle in Metric Measure 

Starrett IT. S (lovernment 
Micrometer Caliper Gag^eet 

' F rames are cut from hUh* 1 plate>t 
Sides are covered with hard rubber held 
liy brass screv^i- llie Micrometer screw 
I adjusts one inch, readinir in thouBandths, 

I und ha^ lock nut The dHTerent length 
tail Hpmdles, forming anvils, are inter- 
change ihle Micrometers are furnished 
ratchet stop or speeiloil screw 
thumb piece as ifesired and are mode 
m Metric as well as English Measure 

Starrett Toolmakera* Calipers 
Made from rouml slock, with legs 
drawn do^^^| The fulcrum stud 1« 
• hardened, bows extra strong Made 
with Mid nut only 
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USUALLY BEARS ilRST YEAR PLANTED 


Always the 
Sec ond Y ear 

Breaks Records 
the Third Year 

Do you oak •froader cvidcneci read tbU 

403 Ptrfaet P&aehn oa 
4-ytar-oU fraa 

Mr C B tirawbrUa* of 14o^ Okto, wTU«f ] 
u* HBtfvr dato of AoaMt 3A lOTO m MIowt 
On April 10, 1910, 1 a« o«t om of yoor now 
Latf iroor wo picked 



RodiMtor Pew kroM 

Are peaeboe Itom It. oo^ 


aVj 


Bi tke 1 

JKAR WE 


PEACHES ntOM THIS ONE TUB. Mwy 
pot i p h kero otM tMa trao, eod cca hardly 
bolloro their own ey^ Ooe ol In ednlron 
wBi Poetmaeior i E. flelBrew. who weeti me to 

TPc«n Rlanted Ui SprlRa* IMS. bore tS# loRM Rooohoo pool Sooimcr 

THE EARLIEST YELLOW FREESTONE 
PEACH KNOUTN 

‘ Roebeeter U money maklnd peach io tba world* *'-SU(emen( by latde 

orchardliC 

Oridlnated in Rocbcatar, New York, tree U itrondi upri^l drower, baa ttood sfartaea 
da irooo bdow naro and produaad a fttU crop^ while the Elberta and Crawlord, under 
the uma coodltione in the enme orchard, produced no bloeeomi and coaMtioeaily 
no (mil 

Mr Yarkcr, Qraace, N Y , who hae an orchard o( 500 (reee, report! 17 peacbe* 
picked In Auduet Irom a traa plantad tha prcrloua Sprlnd 

Mr C. M. Ttmatme, 218 West 40lh Street, Seoenneh, Ge^ pereheeed a Roebeoter 
Peach ftom tu hat Febrvary, and phkad the flret Irak la Joly 

CATAliOfJVK — for and wum, of a tempUia tUt of QUnwood producta 

atnd f M n npy vur ludJ cttialot/ut if 4 -a/ DfpmUabU Treta aatl Plnnta -tta frea 

We are headquartera for geaaiiaa R oc h aatar Paach 

GLEN BROS., Inc., Glenwood Nanay, Ettabliihed 1866 
ROCHESTER, N. Y. 


EUROPE 


It wae only 33 yean after Robert Fulton’e “ Clermont” 
had paddled her way up the Hudsoi River, that Sir 
Samuel Cunard and hii aeaodatea founded the great 
Steamship Line which today represents, the highest 
development of trans*atlantie t^vel. 

From the early days of the oldfwpoden paddle 
wheelers through the period of irot. kogle-icrew 
steamen to its present fleet of rnggnifleent linen, 
the Cunard Company has flwa^ ou the 

best ships that could be l»i9L V > 

Xnetudmg a number of neiT'Mmnm mginers now 
completing, the L^ie posseis ^ lipfett % om 
rnilUoa tons with an Itf i^iirblne'pre* 

pelled and eqiflpped with dfl«bu^tn| !. 

AQUrrANlX, B^RWQARtA, ^iAiTAnU^M 

‘ gchadi^et fiw 1922 new reai|y 

CUNARPANI 
is BfOadarny , N«w 


M . , 



Science Notes 

A Digest of Entarfidmg of Gentnd Interest Appearing in 
Qmeru Literature 


HR af sanchn. In an axpori* 
MMit with 000 white ratn tMloBgliiE tc tbs 
ilRtnmith to the twenty fifth gBRamtiims of 
hrothern and ninten from tb« mine Utter, it 
wan Coond, saya fifoieiuM, that oIms Inbraed- 
iag produced no Ueterloratiotu 

^ Savdsat aa Stock-FDodv--Prom aa cx- 
poffiment station in Wisoonsln cornea the re- 
port that after a hma^oontlntted diet, otmstet 
itiR of one-firtirth part of whlte*ploe sawduet 
la their ration, cows showed no risible 
dianire in thdr weight or milk prodnotlun 

Spiritvaliatic ManUtp-^From Southern 
Bgvaria cornea the report of an entire famltj 
of 11 membera going insane tkron^ spliit 
naUstio experlmmta. The nelghbora round 
fham, after destroying their fnmitnre, about 
to tdPer np an infant as a aaerlfioe to the 
**aplrit of pure Ugfat** 

Tnrpcntlning tha Ptaes-^jhxccasstre 
aaaaona of turpentinlnf oauae bo lowoHng in 
s treim th or reda oootent of pine trees, states 
the ^reat Products Laboratory of Wtsoon- 
sin The crude turpentine Is the mstilt of 
wound stimulus, and coraee only ftom living 
cells In the tap wood region of the tap bore 
The heart wood, wj^i consists of dead cells, 
contains no sap. ^ 

Prahlatoric Fretght^vrhan the cargo 
of a ship was UDloaiTef] reoent)/ at Portlsnd. 
Oregon, it was dlscoxercd that a eertain por 
tion, which was suppotwHl to constat of wsi 
run tusks, pfo>cd to bo tlio i\ory tusks of the 
mastodon Crafty Siberinn nutives had aub- 
stitutMl these for the walrus ivory whldi 
was ordered Tlie cbeutera, however, 
cheated themselves, hir in sidto of its groat 
age the substitute was well preser\ed, and 
the large aiae of the tuska consequently made 
them more valuabte. 

Craba ra. Concrete, — In an effort to 
f(dl the shlparortn, a wooden bridge cruaslng 
Boee Colga Bay, Flo., was repls^ by one 
of concroto Certain marine nraba, however, 
peculiar to that region, selectoit this bridge 
aa their own, tunneling and boring into the 
adamsuHne material with ease, l%ros cnis 
tocoans are known locally as stone crabs, ami 
they nre equipped with enormoua, lieavlly 
arrued claws. With the aid of tfaoee power 
fnl tools they hu\e soeoeeded in reducing 
portions of the concroto pilings to pnlTerlsed 

dmiL 

Tho Fertile ApliiBv--Tho report of the 
Bmithsnnian Institntioa fust issued, gives an 
aejeonnt of the hop aphis, in which the nmas- 
ing fecundity of these minute inseets is 
shown. According to the author, the mother 
aphis produoes thirteen generations In a 
year As each generation contains on an 
average of one hundred Imllvidualt, it wo 
revealed that her progeny — barring destruc- 
tion from the attacks of enemies and other 
natnral cansws wo u ld Dumber wdl into ten 
teatilUoa apbidss annnsUy ' 

Tree Orowtlte— With the aid of a nawly 

dealguMl donrograpli, some nunarksble fea 
tnrss relatlDg to ths growth of trees wo 
dsCermlniHl These Included an^ ^lenoflaena 
M actual dally shrinkafe and expansba of 
trunk dreumferenea, a res tri e t ed period of 
growth (not over three months' doratton), 
and a non rhythmlr g r o w th dependent soldy 
on food supply, temperature and molstare. 
It was also found that the Inchoate foBage 
and the elongation of branebeo may oeeur 
weeks before the trunks begin to enlsrte. 

Moths and Mtmtci/.— In soma larfe 

S uarries In Argentina ft ho been ofaewsd 
bat a certain species of night fiylng moths 
frequents these plneea during the day to 
rest The rootbs Ue flat agniiMt the rooks, 
which they match psrCeedy in odor, and are 
Ipracdcally InrlsiUc This lastanes Is pe- 
culiar by muon of the fact that thsas 
quarries contain a ootored stoas wUefa Is na- 
known elsewhere, and tbs fortksr fact that 
It is less than n hundred yean dnee the 
quarries were opened, 

Amdtai BedMIeerm A lttooi^ the aa- 
eeetry of the bedbug appears to be ankBown, 
It ho been ascertained that Ito probable eom- 
patdonahip with man began at a very early 
period. This probahUltt 1e based largdy OB 
the haUte of a dosely rdstod epeele* whM 
infiDto the Beets ef eertohi Urda It eeeme 
that aloag with mmli evehidoa toon a eiea- 


ture of arboreal habits to one of Hwre refined 
castea, the bedbua, on ito parti hwt no Ume 
in adapting itself to the efadngtog eendithma. 

Hew Old la AriiT*-A belated r ep ort 
from the Booth AttUmn Maseum states uat 
A glgeutle turtie captured in the year 1884 
died at that idaee a few months agm At dm 
time thia animal wo oaptored it wo full 
grown, and Its death gave rise to much spec- 
ulation o to the longarity of thcM er«a 
turcs , for, as yet, nothing is definitely known 
about their ttatnml term of life M ben toe 
turtle wo eequlmd by the museum it wo 
named Peter One day Peter laid an egg. 
A hurriwl oonsultatlon of the museum 
clpals took place The result wo a blush- 
ing decUtem to give Peter the effearinate but 
not inappropriate name of Aim 

SqBimla end Teedetoolm— An EnkUah 
naturalist reports that aquirrela are fond oC 
fungoid phuita, IBs obsorratioD of the airt- 
mals Ib their natiiinl haunts showed that 
they ate with evident relish the Ely Agarie, 
a mushroom deadly polsonoos to maa. It 
wo noted, though, that they ate only the 
stalks of the jdantf. leaving tbs umbrella, or 
cap, untouched This raises the queriioo o 
to whether the factor of safety lies In the 
immunity of the animal or In the foot that 
the poieoDous substance is coneentra^ In 
tha rejoctsd parta. If tho latter be true, It 
reveals an interesting feature of the liurdne- 
live discrimination of these anlmala. 

Cam with a Story, — variety of com 
grains was found In the mortuary urns of 
prehistoric gravea, recently unearthed la 
Tennosaee The only other cereal of its kind 
—a type be t ween true flint and popcorn — 
occurs in the Vi oet Indies. This Is ta^ by 
tho Bureau of FLhnolugy aa proof of Inter- 
eoramunicatlon betwoen the ancient peoplea 
of North America and tho se Islands, if not 
evidence that within the time of man tha 
>^cst Indies were a continuous part of the 
North American mainland. As the locality 
in which these graves havs boon found 
comes more fully aeardied, It is possible that 
other sustaining evidenee In this eonneetioa 
will be found. 

Sex Petermlnatloite— By atarvliic mala 
newts (Triton alpestrls) at the time operma 
togeneois is most active, It has been found 
that the animals remain In a neuter comU 
tion. Then, again, by feeding them 
fully throughout the winter, during wWeh 
period tbam animals are nentere by nators, 
they were found to assume female eoloratieii 
and other feminine eharoctoristlos In the fol 
lowing spring. The most curious transfor- 
mstion, however, wes dtsoovered when they 
wore dissected. The fatty tissnea of the re- 
productive organs contained an ovary and 
young ovocytes, surii as would he found fat n 
recently roetamcirphoeed female, together 
wiffa weU-developed oviducts. 

A New New Zeelend^The giRdoEl 
disappearance of ths uadvi raees of New 
Zealand, and the cver-lncreasinf European 
populathm is not the only great change tak- 
Ing plaee in that antipodal eoantry Aa n 
result of the eompetltioo with imtsMtsd spe- 
cies which have returned to a feral lift, toe 
towtr anlmabt art abo fast firing groiiBd. 
Nor is toU change eonfined to the animal 
kingdom. Uors than elsvcb mllUotis of tresa 
of various kinds have been Imported from the 
United Btates and elsfwlwre by ressM of 
their superiority over the riow-growlng B»- 
tlva s p e c lee t and tosss hardy fmste of tem 
perate origin bM fair, in to orowd out 
their SBb-tropioal rivala. 

Utti i Hl y ef NvtfnM NatA^Tber* 
are tales of toa spionriag of grass Mute that 
have ban bnrled for 80 yean, OovernaMfit 
weed ipssiallste baUevo they have aa autoen- 
tla ean of saoh nfite being In the ground for 
yaaig witbout loslag thrir vfahaity, 
1b settia tot quaitkM ftmr galvantead-iMit 
oang about two ftec eauan and four liet 
daaik wltoORt bottoma^are been aaak fane 
toa esil at toe AritegtMi farm nsur Wgah- 
Monde 

weajWad im aad ^ M 
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George 
moves 
the dresser 

Comeifwidi tferioitt tide 
uoleM wcMthiog tt done to 
alloy the pern o£ cote and 
fatuWt. 

Ba cM^ fSar efclNr) AfateiUiM^ Jr^ 
lihothalhrimanta^Mi 


Uiad wwpt^faf btoinaof owifi 
wocIgmI flMMKiM it ibaripaMO dw 
ediM due mukl edunnu mip 

dMMb 

Buidao bafaw a pfaaaadaa ef 
M attioe, k to dMaafaf acid 
hnfag to aH o|Ma iNMiadk 
Aod fcr flia da l itowi to BNUto 

to eudto 

• btwbqb ■poQ pvmvniBV 
nnnniiMnCi^^V iwniiw^ 
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Absorbine J’ 


Chril Eagtneerinff Notca < 

A Mo^-Boat Non-Stop Ran of 6627 
milfin, which la luUil to bo the luiiKi>at on 
reconl, ia rnKirted by Kngineijnntf au hniiiiEi 
Juat been accomiillttbed by the new t'udfi< 
Stenm Naviicntion Company rootor>boat 1 a> 
boa” of 9000 tone. IIiiifnR left Livcr]Hiol nii 
October 2Uth, tlio Txtboii** arrlverl at lluhia 
niaiiLA on Nuiotiibtr 20tb, without onre liuv ■ 
Iny atopppcl her enginca. , 

Another Baacnle Collapse la reported I 
from (iraya Harbor. AViwh TImj brniKt i 
which hud a spun of 110 feet and a lO-foot ' 
martway, wna recked recently by rolling | 
over barkwnrtl A new act of oiierutliig iti»iir 
was boiiig tested anil won not houdliNl \ir> ^ 
eurafaJly Tli© imieinent on the bridge whn' 
worn to aiicb an extent that the eruinter 
wedght w aa too heavy Idle the bridice wu« , 
beduc oftriicd a glut of wind caught it und ■ 
it WAS blown right o\er bockward into thf» 
water | 

A Valvalasa, Gearleaa Engine, intended 
nltimately for automobile into, ia b<{tig| 
brought to the boiidi teat atago in Man 
chuater, England In n very gcuerul wuy| 
it may bo auid that Ibo cyhndem are boI 
urmnged. in multiples of throe, that porta' 
betwoon them oiien and eloao in a fuahloii 
which perniita each piston, ou tho return 
•truke of its two-stroke esrelo, to oomprcMi 
ita own charge and to drhe a charge iiitoi 
the combusUuu chamber of the o^oitiing 
cylinder 

Indian Hydro Projects. — Eleven site^ 

in the Travuucore State hevc been exnm ^ 
inod with a ihtw to hydroelectric umkrtuk I 
Ings. snys Engimetrinff As regurdH tho Kalliu* i 
itthemp. the pruimsol ia to constnict a ma I 
sunry dam to imiioami water in a lake of 
i four oqiiHre railm. witli a fall of nearly lOUO 
fot*t Tho C]o\emiDPiit of Jlcngul boa ap 
(siinted uii expert eoinmittcu to tarry out a 
hydriKlocltic suney of the prndnee The 
siinvy is to be confiuod in the first iiiataiice 
to the Hill 'IHpt»pra area round Comilla and 
Cbittogong. 

Electrifleation In Spain. — A develop- 
ment recently put under wiiy IncIticUs about 
40 miles of single tru<k lint (ikinpriaing u 
link between thn miidng region and the 
northern aeiibonrtl, through u mountidiioua 
region with many tntinels coiisldorulili 
grtules, and sei*oro cUiiiatn cunditioiis Tin | 
locomotives will be urrangeil for regenerative, 
braking, aud will operatu ut SDUO \olUi | 
'Hielr spewl at cuiitluuons rating is to be 161 
kilumetcrH per hour Tlie contract hna been 
awarded, aud co\era one of the largest Euro- 
pean eloctrlflculioii opt rations now uii<tor 
way 

A New Water-Worka Haurd. — Craw- 
fish. necurdiug to the EnftinreHntt AWs| 
/f coord, Uireatiiiod to disiroy n canal bank 
rni the (''Him Fear Il]\cr by timiioUiig into 
the Imiik und cuiulng it to leak Sheet pi1 
ing did not cure the trouble, as the fish 
worked run lid tbu ends or laiiuulb tlio piling 
so raws of augur boles wore made in tin 
Imnk The holes were filled with chloride of 
lime and amall sticks of ilynnuiitc explodtMl 
ill thorn Other Iwlcs were churgeil in tin , 
same way with common suit und tho fisli 
were presumably oxti nnlnnted, os the leuks 
Ktoppoil I 

Carrier Current Control of trainu on 
eloctric roilronds Is miggisiloil os u pnMiit 
pomdbility by experiments und tests mtidr 
recently at Scheiioctady 'Phe demonslrntluii 
wns di^gnod primarily to show the iippllcn i 
Mllty of the ayatem to tho expediting of 
electric train operation It wan ileveIo{ss] 
particularly to afford nn effective means of 
commuiiicution between tbe head and rear 
ends of long freight trains. Experience on 
the St. Paul's electrifietl seotluna aluiwa that 
it is alBO adapted to oommunlcating ahead 
of trains sUUod by a fanlty block, and 
Htrslghteidiig out tho uu|de with a mluimum 
of ilday 

Skoogtool Harbor.— Tha report of the 
International Hoard, which baa Mon oonetd 
erlng the qutortlon of tbe improvement of 
Shanghai harbor, rocommuuds the dredgiiig 
of a channel, (Ml foot long and SO feet deep 
la tho south channel of the Yangtoe estoary 
the eUnduatlou of the private ownership of 
wharvoo, the entire harbor being placed un 
Oer dm International Harbor Oommiesion . 
dm omstruodon of publio qnaya and moor- 
ings and atao of a oonuntoclal dock of the 
open type and null steaoier aoeoBuno^don 
In aiB oonneedoii It la proposed to^ild 
tssmsdiatsly a 600*fioot wbaH and 20ti0 feet 
OC berthing aaitably equipped. The eed 
mated eiomv^tnre oa taunedlam requlre- 
mmita la lO^mOOO Bhaagfagi taelto 


Radio — 


Rivets — 


Rubber*plants 


These are the halcyon days of ret*on- 
stmetion, they tell us, which inevitably 
follow in the wake of disastrous wars with 
a general retarding of world progress. Yet 
these same days are bringing forth more 
interesting inventions and discoveries than 
the mad rush of five yrars ago. Radio 
broadcasting concerts, air mail routes, the 
electric furnace, molybdenum steel in the 
auto, vitamines, dismantling Navies-~un- 
dreamed of but a few months back, these 
have eome to stay with us. 

Take radio; a boy today would hardly 
be called wide-awake who lias not set up 
his tuning coil and housetop aerial for the 
radio concerts which have been established. 
Not very far back in memory Marconi 
came to these shores seeking an audience 
for his wireless invention. A typical in- 
stance of the rapid strides in progress 
today. 

And the rest of the story is that every 
worth-while achievement of scientist and 
inventor has found instant announcement 
and support in the “Scientific American,’* 
the columns of which have bran usimI as a 
powerful searchliglit to turn the full glare 
of scientific information and assistance to 
their achievements. 

When the ^‘Scientific American” re- 
cently changed to a monthly, the contents 
were greatly increased in 84*ope and num- 
ber of reading pages; and with the present- 
day importance of Us news yon cannot 
afford to be without it. The stones of 
science are intensely readable as told by 
the ^‘Scientific AmerirRn”~and the prac- 
tical man finds a hundred applications of 
its information to his problems. The sub- 
scription has been reduced to S4, and if 
you prefer a trial subscription, it is 3 
months for SI. The coupon below will 
minimize the delay in bringing tliis grcRt 
magazine to your desk or library table. 


i\ 
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MAGNAVOX 

Worid't itanrfard khid ^waker repfo- 
dttcet radio p ro ne and iiia«afaa for eon* 
certs, home enfeitaiiiinant sm dancing 
Anyone can operate it Everyona can 
enjoy tt Tbeie k no aobahtute for the 
radio Magnavox. Sold by radio dealera 
WtmD^C hfftmfMtr 
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The most complete stock 
of Radio Apparatus (m 
the Pacific Coast 
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ScUmti/lc A wrrdlrwo anrK»uncc« lb« pablhatlna uf a 
book on radhi trkphuov atwl tolcaraphy ciiHtkd 

**11X010 FOR KVERYBODY" 

It will contain over SS> twees and metre than tflO 
^ttstniiuma btHwd In Borvinibto ckrth Prko llJe, 

Itj^vea you complete ilMCrlirtlonnf thetariotta Undi 
erf apponttua, with oaplanatltm of which ui uw accord 
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use of radlii for entcriainitimt orbuMOfsat It tells how 
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bnwlo master the telegraph coda au as to undeffMano 
racHu telegraph mewuim 
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Tht Bdl Rotery Qatachtd Spaih Gap 

Is en eflieient, doreble end cenftiUy eon- 
s tr u c te d Rotery Speirk Dtochaiftr The 
flneet metartol le oeed In Its Tnsnwfiae- 
tore. The housing Is of csst slomlxmin, 
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Condenslts Csloron, ths rotstliig shaft is 
msds of tool stsel, hardened and ground 
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Radio Notes 

ABemm wni CrnnmaUar^on the Progrm ut Thie Bnuuh of 

Comnmnkaaon 


Tho CMcngo BrondetetlBg Stetloii, 
unrated by the Westingbouae orgnnlutfam 
nnd known as KYW, la heard rsgnlarty at 
•of^ distaiit points as Lats, FU., Austin, 
Texas, Wobnm, Maaa, aa wWl aa at other 
distant polnta. The normal radius of trans 
mit is about 700 miles. Tfie Muipment U 
siiiiUar to that uaed by the Kewark and 
nttsburyh stattotia, operating on 800 meters 
wave length and ualng 000 watts. 

Radio EqnipRMiit of Hvga Alrplano. — 

There has been Installed on one of the 
huge “QoUath bitdautw engaged In the Paria- 
Londou aerial service a oomnned radio tele- 
phone and telegraph equipment of SO watts 
antenna iMitput. with n acndlng range of 
shout 180 miles at 000 meters' srave Imgth 
The complete raiHn equipment, aeoording to 
ffodioefertrioife, weighs only 120 pounda. 
An air prupeUer-d riven generator for six 
vfdta and 700 volts and a 0-volt storage 
bnttery supidy tho neceamry enrrent A 
3-bnlb amplifier is used for rectdvlng on all 
wave lengths between 300 meters and 1000 
meters. 

British Vacttttm Tubes. — Our Britieh 
friends have e\i<kni]y mude up their mind 
not to fall behind in the matter uf vacuum 
tubes. Tlius their vacuum tube offerings 
range all tlie way from small receiving tubes 
to large tubes of 000-watt capacity The 
latest tnbe. or valve, ns they call them In 
Biigland, Is the Milliard ORA Tlie plate 
vcdtnge of this tube is gl\’eii as 90, and the 
filament voltage as 30 to 4 volts. The base 
of tills tube Is of the four-pnmg type. This 
tube la said to combine ef^iciitly the qual 
itlcs of a recti fler and an amplifier 71108 
it beenmea possible to carry <m]y one tube 
in stock for all purposes. 

The Brown Mkrophone Relay Is a 
modificatiiin of tho tyjie usetl by tlie Royal 
Air Force and the Admiralty It is en- 
closed in n polished teak cnac On the radio 
side It hss a resistance of 4000 ohms, and 
has a transformer monnted on a separate 
base with condenser, suitable for teleidiones 
of 120 ohms rcslstaniw This is a highly 
efficlefit instrument, eapecinlly for the am 
pllficntlon of feeble signohi, and enables the 
operator to dispense with the use of vacuum 
tube nmpliflers. \\hereas the enrrent con 
sumed with tube ampHflers is considerable, 
the current rcqutrml fur the mlrrophoiie re- 
lay is minute, being appn>xiroate1y only 23 
millinmpeircs supplied from a 0-vtdt dry 
battery 

The Amateur Transatlantic Testa. — 
Amateur operators sent radio messages from 
tills Goiint^ to Rc»tlaiid daring the recent 
past which were reported as strong and 
steady by the ropresoiitatlvo of the American 
RutUo Relay Leiigito, which was lu Scot 
land to receive the signala Tim transmitting 
sets were 11mite<l to a rating of 1 kw maxi- 
mum and to a wave length of 200 meters. 
Tills is in contrast with the commercial 
transmitters ruled at 100 kw to 1000 kw . 
or over using long wave lengtha. Accord 
ing to reports receirnt by the Radio Corpo- 
ration of America, all of the successful send- 
< rs oniployoil vacuum tube transmitters. 
Nearly all the messagsa rscsivsd In Scodand 
were sent from New Bngland and New York 
State. 

Lond-Sptakanb — It is Interestinff to 
note how many devices are being introduced 
for service os lond-tomakcrs in connection 
with the receiving of broadcasted music. One 
of the now devices ia a simpte burn pro 
vided with ts-o arms that terminate in soft 
rubber caps. Tiie ordinary pair of trie- 
pfanne receivers damps right over tlie two 
nnuB, so that the emiud must then pass up 
through and bo ampUfled by the horn An 
other derice takes a single receiver, which 
is placed in the bnsc Se\’crnl receivers are 
provided with spedal eonpltng members so 
that they may be fsatoubd to tbe usual 
phonograph tone arm, for smidlfylng the 
sound iliere can be no dfinbt that broad- 
casted music is at its best when It is beard 
through some form of load-speaker 

Radi# Telephony fer Movlnir Trafaw. — 
France has roeently been ean^g ont ex- 
periments on the Nord RaUsrey with regafd 
to the emidoysMut of radio telepfaony be- 


tween Boring tralna and betweso a Boring 
train and a ffxed print Radio aBtlnna^ 
were fixed on to a railway ooadi, and a 
compartment of the aama eoach waa fitted 
aa a trnninatting and rooalriBg atation. Be- 
tween two telegraph polea by tba alda of tbe 
line horiaontal antennm were fixed at a gtven 
print As aoon aa ths train left Paris a 
rudlo c onv er sa tion was begun between tbe 
train and the radio station at the Qare du 
Nord, and was oontinoed notil tiia train 
left Orell, 84 aaOes distant Wltbont any 
modifieation of tbe wave length, tba vrioo 
remained. It la atated, equally clear what 
ever tbe diataoee of tbe train from Paris, 
and whatever Its speed, wUeh was at timea 
GO milts an boor Kxperirasnta are to be 
tried between Paris and Oalaku 


A SaiRtetlMi to Vmru T«tw Mnkm. 

— While tbeire was nothing better, the naual 
vacuum tube waa conslflereil just about Ideal 
for tbe general run of vocaom tube work. 
However, stnoe special tubes have appeal^ 
on tbe market— -or at least are eup p erad to 
be on tbe market, for it is almost imposaible 
to obtain them at this writing — It now oc- 
ean to tba osnal ratUo enthosloBt that the 
regular run of vamom tabes co ns ams too 
filament enrrent. Consider, for lo- 


stanes, a detector nnd two-etage amplifier 
That makes three tiibea. Each tube draws 


somewhat o\cr one ampere, so that three 
tabea draw well over three amperes, floch 
a heavy current consumption renders qnlto 
out of the qneetiuu the use of a dry battery 
Then again, when a storage battory Is us^ 
It has to be frequently racharged. In either 
c\ ent it seems to most of ua that the rrarroot 
consumption is cmtlrcly too great, tio tt Is 
indeed welcome nows to learn of the new 
tubes coming slong, which are going to oper 
ote on a single dry cell with a current con 
sumption of nne-quartor ampere This is 
certalulj n move in the right direction* 


Rcdnctton of Aerial Loaoea^Th# dlfll- 

ciiltics to ho overcome In raising the elKd- 
ojicy of high frequency generating plants are 
apparent upon very little conslderadoii, bat 
even oo, it will come as a surprise to many 
to learn that of tlie high frequency energy 
generated and supplied to tbe aerial, aa little 
as 10 per cent Is radiated. Then Is an 
obrions Arid for inv’estigation here, suggests 
The KlcrttrMan In a recent paper by Mr 
Bekondoy, read before tbe Wireless S^on 
of the Institntion of EUsetrlcal IhigineerB, 
nn account is given of work carried out in 
1020 for the Marootil Company, in which 
the ground under the urrlul was covered 
with a wire network and thus srreeoed from 
the electrical ficitl. As a result tbs Iossom 
were reduced four times. This ia obriously 
a most important rialm, and we can only 
regret that tiio discussion which took plnce, 
and which was maintained with a warmth 
that angiira well for tbe future of the Wire- 
loss Bo^on, did not supply some of the 
omissioiiH from whkh tbe paper saffers. It 
is of interest to know what is the precise 
effect npon the propagation of signals when 
no ground connection is used. 


Radio TO. A«dlo Freq««ncy AmpUftco- 
tion^BCoro and mora attention U botog 
paid to radio frequency ampHiloatioD, oT 
though audio frequency continues to prt- 
dondnata. The difference between these two 
msthods is that radio freqaency smpHflcstion 
conslsta of building up tbe intercepted radio 
energy before Impressing it on the detector 
which in turn makes this energy espeblo 
of actuating a telephone or other d^oe 
AncUo frequency, on the other bond. Is used 
to bnUd ap the audible frequency eorrent 
ismiug from the detector Now, In that 
many types of detectors only begin to fon<*- 
tion wlmn the int er cepted wave strength has 
renihed a «ritieai point, it stonda to reason 
that very weak waves will not be detpetei 
and no amount of audio freqtieaoy ampUfica 
tioB een help mattero, rinee there la ti^ng 
to amplffy On tbe other hand, eveo With 
extremely weak signals it beeomes poastUe 
to pass teem tbrough one or mm radk 
frequency ampHfien to be built ap briorv 
bring tntrodoood to the detoetor. n«a, a 
deeirsek tibe output of tito de to e tor fon be 
passed throorit s evse al stages oC tonpUfies 
tIoBf «o fie to obtain mfiriwm fcndIMHty. 
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Medhmiiical Enffaieeriiit Notes i 

Tbv Odp Wringer*— Under this very 
ewrer oerignatkm there appoar* a oentHf 
ugal extractor daalgtMNi to aepamte from 
meta^c cblpa and ahavlnga the oil which 
ndliiTM ao tenadouily to auefa material 
After loading the eeparator with cblpa, a 
few tnrna of the ba^t, in one Inetanco 
pour out no lean than aU gallona of lilgh 
Rrade oil ready for uae. It ia to be doubted 
wh«»tlier chips from all aourooa would aaeay 
eo high in oil, but they tdway* earry uomo, 
and it ebouid always be profltaUe to recover 
thia material. 

Small Coil Springa, according to Tk6 
Praciieal Engineer, may be tempered in a 
wood burning fumum, by being Bnt axpomed 
to the 'ame^ and then ooenched In a mix- 
tore of ton quarU roein, twelve qnaite tal 
low, and a barrel of BA oil. More tallow 
eliould be added if the apriuga break after 
tempering . but if the break ia due only to 
brittleueaa and not to hardncwi, a alx Imdt 
ball of yellow beeswax altuuld be adcletl The 
epriiiRH CUM be drawn to a reddiuh purple by 
being laid on a framo witli horiaontnl radial 
arms mounted on a vertical rod Hold on 
thU Htur-ahaped rontrivauoe, they should be 
lowered into a mictblo of moltou load until 
drawn to the color deelmd 

Blow-Pipe Hasarda. — ^That there ia a 
fire-haannl oonnnrted with the blow pipe is 
ob\ious, but tho best procautlouM arc not eo 
plain It is tM>t the plpi Itsulf gt-iierully 
plaisod on a bench cuwretl with a piece of 
sheet Iron, that conRtitittee the tlaiigpr, but 
rather tbs proximity of noldeiing iluxea and 
Miniilur matoiiala. Blow pipes sliould bn 
inuuDtcd on an iron table with a dished tup 
and this in turn ehouhl be moiintml on u 
sheet Iron baim or on flag stones Tlie table 
should bo hmUted from inflanimublo mate- 
rials. It can con\etdeiitly curry a small 
rice and anvil, which is often lunful In blow 
pipe operations, ospecially in electrical shops 
where many soldei^ connections have to be 
mode 

Machine Hammering with a ^'human 
stroke' is tin iiitorostiiig idea behind a re- 
ioently doelopcd rlicttlng hHiiimer for small 
machine work Inatinil of carrying the 
, hammer In tlm more usual drop-heud tho 
I moehiue works *Jiuft like a man ’ The hum 
;mer head is at tlu end of n hhkury liehe 
I Just like the hammer w o usoil to um.^ biii.k on 
the farm l*he handle end of this bclvi is 
I fixed to a cam control and ft Is claimeil that 
**tlie Hduiitatiuii of Uie elastic stroke char 
aoterlstic of the hiiinun arm and tbe old 
fushlonod hummer has developed a resilient 
bicnv which enuxos metal Into the ilcsircil 
shape with remarkable precision and epcc<l 
— yot which kneads into (he rivet stronger 
phyidcaJ propertios than hai c beretoforo been 
possible Also a apee<liiig up of some 20 
per cent is claitncd fur tin averoge Job 

New Uoea for Rubber. — Among the 
many prise wluuliig siiggt^lons brought out 
by the offer of the Rubiwr (iroweys Associii 
tioD, the following ore of Interest liquid 
rublwr iiicoriwratotl with paint or other com 
pfwitioii for prcscr\ ation of wood and metals 
ogaluRt the artiou of the sea, and in tbe pro- 
ventkm of fouling of ehips bottoms. In 
paint for general ileoorntive and preservative 
purpows For HUtomohllc curtains, tups and 
mild giianfs. I'Ijc Incorporation of rubber 
with ooment for building piirpoaes. I’he use 
of rubber ns a beat retaining co\erlng tor 
hot water dsterna For the ooiistnictlon of 
sea buoys and floats. In tbe conntruction 
of ship (ind wharf fondera. Aa tUet for pat 
tern making As caps for the ends of Ind 
dera to pravetit slfpiiiag For raugh surfer- 
iiig cement. For rovering door handles. In 
cumpusUion with certain lubricants. 

Aatomatle Elactroda Feed. — ^There haa 
recently been placml on the market n semi 
RUtomntie aro-wc|(|1iig lend, which may he 
attached to the standard automatic oro 
wchlcr retaining the continuous woMlng fea- 
tnro of the letter while permitting tho oper- 
ator to direct tbe arc as required by tho con 
ditioiis of tbe work. The new device consists 
of a welding tool to be held by the operator , 
which nets ns a guide tor Hie eicctrodo wire ^ 
In the handle of tlds tool la provided a j 
swrltch tor operating the control on the panel 
of the automatic wchler Attached to the 
welding tool is a length of flexible steel tub | 
ing with an adapti^ at tbe other end tori 
attaching it to the antomotic welding lend j 
By means of this attachment the operator 
ean wrnrk on products where tbe seflm to be | 
wtdded la of wry Irregular contoor, or on 
larga Jobs where tbe olaraplng and travel’ 
metdimbn tor full autometk wekUiig eould 
bo oompttoatad and ooatly 



Foresight 


More than forty years ago, 
when the telephoDe wot ahll m lU 
expenmcntAl stage, with but a few 
wires strung around Boston, the 
men back of the undertaking fore- 
saw a umversal system of com- 
municattott that would have its 
mfluence upon all phases of our 
social and commercial life. 

They had a plan of organiia- 
txm capable of expansKMi to meet 
the growth they foresaw, and their 
wisdom IS borne out the fact 
that that plan udiich they estab- 
lished when telephones were 
numbered by dozens is cAcient 
now when telephones are num- 
bered by millions. 

This forcsii^t has advanced the 
scientific development of the art of 
telephony to meet the multiplied 


public requirerooits It has pro- 
vided for funds essential to the 
construcU<m of plant , for the pur- 
chase of tbe best nutenols on the 
moat advantageous terms, for the 
traimng of employees to uuure 
skilled operators , for the eatensioa 
of service m anticipation of growth, 
with the purpose that no need 
which can be foreseen and met 
will find the Bell System unpre- 
pared 

The foresight of the early 
pioneers has been developed into 
a science durmg the years which 
have elapsed, so that the planning 
of future operationt has become a 
function of the Bell System. This 
u why the people of the United 
States have the most efficient and 
most economical telephone service 
in the world 
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Patents and Trade-Marks 

General Principles. Oirrent Comment, and IrUeresting 
Deasions 


Trada-Mirk "Cedar” Descriptire — Th* 

CunniilfHttfiner of I'Htviitn hne mnently Us- 
cddotl that the wnnl **rnlar" as a trade* 
mark for iniHhIi for hanlwood floors, wood 
aork, fnmlnin, oto, U doacriptltu (ex ports 
(Tiiuincl t'hpBilml < tmipituy. 20S O G »77) 
fuiddcutol to tlilH dmlMon It wua lit Id that 
the use of tin trade marka ‘ O t^edar * and 

fldHrlno" did luit tvinatitots a tradn-mark 
iiae of the wonl * Odar ** and thnt an appH 
t>ant nau not mutlluto hie mark to (^invert 
it into a dracriptire mark and reghdor it 
It ae(*ma that applicant attempting to 
regtteor the word ‘*r<^ar** ctalma um thereof 
on rnrly as 1NH6. bnoing thin claim of aoe 
the nctnal nee of the trade mark *'0< 
( Valor* since 10fl7, aihl the use of the trade- 
mark M*edarfne, shlch the upplicant pur- 
cIibihhI in ini7, for fluting hack the alleged 
use of tlie worii ' ( *edur*’ to 1880. 

Ths Lsmpcrt BilL — Not only those en- 
gogtal 111 tlra prattlce of iiatriit liis sill be 
glad to laam thut the Lamiwrt Hill, pro- 
viding for an atlequate incmium in the sal 
arioa of the PsUiit Office pensinnil hua 
finally been pamoil by the Ifoime of Repce- 
McntntlvcH, but as well oil to witom patents 
and patent rights anil tlin prf>pi*r protection 
of lii\cutlons arc dinitly or indirectly of 
Imiwrtimce Tlie puKsiigi of this MU murks 
a distinct uihiiiicc in the meusnros which 
have been nndertiiki n to reUe\o the con- 
geatei] Cfiiidltlon of the PnUnt Office, and it 
is to N ho|M‘d that the Si niito will act 
jinmiptly and likcwisi pass the hill The 
HciPVTirio AuraiiAV (ha's not healtate to 
urge iiiMin its ninlirs to do everything issstl 
ble to flirt 111 r the complete eiiaitmint of 
this law nnd to see that it reeel\es fsrornhle 
eoiislili rstion at the hands of the memhera 
of the tieiiiite 

Patent Aaaignment Most Be in Writ- 
ing. — A patent right Is an Intangfhle 
right of pro|»erry, whleh nevertheless can be 
tmnKfirrcil from out to uiiother ns cun any 
other pirsonal property, but the law has 
(leiirlv defined what moaiis sre neeejtsiiry to 
effect such a transfer The Uniteil Stutea 
I list til I ( ourt of r>clHwnre has again isilnted 
out (Mineral Separation, Ltd, et ol vs. 
Miami Topper (Vi 275 F tST2) that nnder 
the Ri»v1s«m 1 Htututea, Section 48I)H un aa- 
Hlgniniiit of a piitmt may be niiide by a 
written instniimiit only and though no par-i 
Uculnr form of words Is esscntinl yet to 
constitute an aHsIgument the iiistmment 
must he suhstnntially a transfer aetunl or 
eonstrnetHe, with the dear intent at the 
rime to pnrt with the legnl interest in whole 
or in part In the thing transfernsl nnd wdth , 
full knowledge of the rights so transferred 
and an Instriuiuiit whi<.h does not piiriiort 
to transfer any prespnt iiilrn.iit in an exist 
ing iwtent or In one for which nn application 
is landing is not an oaaigiimont within the 
Statute 

AppUrstlon of Prior Art In Patent SntL 

•— Jnifge Aiiilerwoii In writing the ih'clslou 
of the ( Ircult I ourt of Apia^als of the First 
nrnilt in a rccmit suit on the Kibel patent 
No ( MIiiiii>soCa A Ontario Paper 

ComiMiny \s. Elbi 1 Pmcesa Oompany, 274 
548) gnvo u miMit acholarly discasalim ol 
I'crtiiin proeiHww of the paper-mnkiiig art, 
pnrtirtilarly thorn) iinol^ ing the use of 
Foonlriuler mnehteea which for generations 
im\e hi>i II tlic best known and most oummonly 
iiadl iiii|s r making machines. In deddlng 
that Uit> !• ihel patent worn Invalid and WM 
nut Infringnl the Court rdteratcNl the prin- 
eiph of pati lit law that a patent on a mors 
diffen nee In degree in the OM of a prlnciplS 
shown In the prior art. Is invalid. Furtb^ 
more the court held that the prioclpla of 
patent law by virtue of which s patentee is 
uutitlnl to all the uses known and unknown 
of which bis inicntion is espsbis, ami givss 
to him the bemfit nf all tlie udvsntnges of 
his inventiou which he did not diocover, Uks- 
wiae oppllte to prior srt uses and that In 
interpreting the prior srt with a view ts 
determinlog its bearing on the patent in suit, 
such prior srt oses, sltboufdi unknown st 
the time of the creation of the prior art 
patents, wore pertinent 

Manttfffctvrinff Under CnnadiM P»t* 
entA— It is very importeat thnt Gaandina 

patontevs comply striotiy wrlth the prorisloiii 


of the Canadian Patent Act With refsrsnes 
to the manufacture of patented tnventioiiB, 
for the general war estotuiaa of tnoonfactur- 
Ing time provided by the rsesnt amendment 
ei|dred on January lOth, 1022, In most 
coaoe it is ad\ianble for patentees, on the 
issue of tlieir Canadian patents, to eonsldsr 
the matter of having thdr patents ordered 
subject to the grant of licenses. Whoa a 
Canadian patent is not ordered subjeet to 
the grant of licenses, the manufaetare in 
Canada should bo oommenesd within tiro 
years of the grant of the Canadian patent, 
nnkss on extensinn of rnsnafaetarlng time 
is secured before the expiration of the said 
two years. Kxtvnidons of munufocturing 
tirae can be aecnreil in such oases only where, 
in an affidavit, the psfentoe Is able to sst 
forth facta which will show that it would 
be sn uhuausl hardship to oompet him to 
msnufseture within the two years. In cases 
where a CanntUan patent la onlersd subject 
to the grant of Heenaos, the patentee is not 
required to manufacture in Canada writhln a 
stated time iu onler to preserve bis rights. 
Of course, should a license be granted the 
patentee will receive a rvasonaUs royalty 

Aarignablllty of Trade-Marks. A 
trade mark can not be assigned or Its use 
Ueeiised except as an incident to a transfer 
of tha biisiiirMM or property in connection 
with whkh It has h^n used This is like- 
wise true of a registered trade-mark, and 
Hection 10 of tlie Trade-Mark Laws speclfl 
cally ao pmxldes. Tha courts have repeat 
edly affirmed the roTrectuess of the fore 
going dtN*trine In Plotn vs. Horton, 170 F 
8H& it was held thnt a trade mark can not 
be oaalgnrHl except ns inddert to the sale 
of tlie hiiKltiiwR and good will In connection 
with whiili it has bteti used or as an Ind 
dent to the sab) of the premiaes where the 
article has been innilo and has ocquireil a 
special npntiitiim in coimacflou with soch 
place In nuUe vs. IgleluMirt Bros., 127 F 
402, the court said * A trade-mark Is anal 
ogouB to the goiHl will of a business. B bo- 
e\cr liennl of a rihhI will hdug sold to one 
while the original owner conlinuea tha biisl 
iitvoi ns bofon 7 Tin* gooil will Is Inseparable 
from the biislhCBa itialf Bo likewiM is a 
tmde-mnrk or a trade-name that gives assur- 
ance to a purehnaer that tJin artids npon 
which ia stampeil the trademark or trade- 
name (a the genuine prodiietion of tlio manu- 
faeiurw to whom the trnde-name or trade- 
mark points by aasociation ns the maker of 
the artlde Tlierefore It la tliat It is o iieces 
nary quail fiention to the sssigtiahility of s 
trade-mark that there goes with It the trana 
fvr of the busliiewi and good will of the 
owner of the symbol ” 

NaniM of Patented Artidca.— Upon 
the expiration of a potent on an article of 
merchandise any trnde-mark or trade-name 
that has bi*eii as.wdntcd with the article in 
the sale tbermf iliiring the life of the patent 
becomes public pmiiorty This doctrine is 
doariy expressed In BInger Mfg Co va. 
June Mfg Vau 168 I* 8 160 where the 
Court, spCHkliig by Mr Justiec B hits, said 
''The mult, then of the American, the Eng- 
lish and the Pn iich doctrine unli’ersally up- 
held is this, that where during the life of a 
monopoly mated by a patent, s name, 
whether it be arbitrary or be that of the 
inventor has bet^une by his ouneont, either 
expressed (»r tacit, tits identifying and 
gsiHuie name of the thing patented, this 
asms paiMca to the tmUle with the ceMmtioo 
of the monopoly which the petsnt created. 
Bliere another uvails himself of this puUio 
dedtestion to meke the modtins end oss the 
genciic defdgnntlnn, he mu do ao in sQ f 
with the fnlleot Uborty, by sfflglng sueffi i 
to ths mscfalnca, by referring to It In sdver- 
tiemMsits, uiul by other means, subject, bow- 
cver, to tbe eonditiiKi that tbs asms 
be so used ss not to dspriva others of ttejr 
rights or to deestvs tbe puUiei end, thsrs- 
fors, Act the name mnnt be nccoatotetifd 
with such IniUestioBs that tiw tiring aianat 
fsetered U the work of the OM aisklng ttk 
ss wUl unmistakably lafora ths pnbHe of 
tiist foot** Tbs doedias of tbs abort-queted 
tinfsr cass has bsep vepaatedly <ndisM tn 
subssquent dscUon bsayteg on tUs 


LKQAfc KOTtCES 


Patents 


Copy riri Ut 


9M * fVranrlr ■ 

sO MWtirW /^OCnCw 0Wr« 

lAc CoWnl OSSm 

If yoa have sa lavsntka whlsh foe eso- 
tsmgiete psttetlag, sr a twde nnifk whleh 
you dsriie ts have E sg Uts ts d , we tesO bs 
pisendtohevt yoaceesnnsfc Wehsvttesr^ 
oughly eg p tri enoed etisreeys In ear New 
Yovk. Wadilngtoii, Chlooge sod tea Fmn- 
ctsre otocBs, with isog expertsocs Is yrtpsr 
tag sod pmssrotlag both patent sad toads' 
SHik applkatlaafL 


The •GtSNTtPIC AMBRJCAN eantahw 
Patent Offles Not^ PseWoos of lotsimt to 
taventesB— and perUcslan of rsesatly pat- 


WesheU be plwatsd tested, wHbsatchsrps. 
star Hsodhoohs on Usltsd Stotes sod fhnigB 
Patteta, TrwtemsrkaaadGepyrishla. 


MUNN 


COMPANY 
iw um 

MMnac. 

IfUKIKAtU, 
CteCAw; BA 



■loai, 

Fortign Postsgs 
Canadian Poeis«s 

Rmit hr p<Mtal or npreae 

draft or ebeek. 


ri,iii.ii1.l 1.8 M i M Wiik 

■“TsEsars 


HoaT luai* 


lib, MswTsriiOlp 



saw 

snawa 

AUDEL'f INaiNimS 
A MgCNANICS OUIDIS 
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Electrical Notes 

Summaries and Excerpts fitm Current Periodicals 


UiKiV * lMlct;r Wrcnck U Connect 
Ktactiie Cohlwif InotoMd of ooltitor, the 
iimlem iMdtiuqr irltb refud to cloctrle 
i fiUte eptouedona k to an a mcmlwy wrench 
111 other woe^ epeoUl eonnectora are.beini 
imd which grip the eohle end* finuly pet 
rcqtiire onjg the aivUcMtion of a monker 
irrtiMhi niua In a certain Mt of work thio 
iilrl nothod wmiM take two hourait while with 
the new eoaoeetora tha eabka can be con 
iiocted in 10 mlnotoa. 

Awarte of Potto ond CrcMon Medalo. 

SVitifclin Inatltuto, Phliadelpbla, act- 
ing through Ito Oommlttee on Sdence and 
the Arta» reoentlr awarded Its EUlot O nw on 
i!(>td medal to Th Byron B. Ektred of New 
York City for hla low eapanalan loading-in 
wire for Inea w Jea een t lampa. At the same 
meeting the Tnatltnto awarded to Alfred O , 
Tate of Oraneton, R I , ita Howard N Hotta 
Kold medal for hla olcetrolrtie proceaa and 
waterproofing bntfle fabrtca. 

The Jlorrla Uebman Prise, the cash 
Hwnrd made eaefa year by the Inadtate of 
Radio Englneera to that member of the In- 
Ktitute w^ ia eoudderad to hare made the 
moat Important ooncribntion to radio art 
daring the preeeding twelve months, has 
been awarded to R H Helalng of tho eiigi 
iieering laboratory of die 'Western E!loetrio 
rompany **fbr hia analyaia of vacuum tube 
notion and hla reeeareh work on modulation 
■yatenw.’* 


oonalata of two kw kenctron tubee who b I 
supply 12/iOO volto lUrect current to thi ^ 
plats rircuits of tho rodiotron gencrutunu 
The radio frequency power Is generated hy \ 
a ayatem eonaisting of two 1 kw radiotroim 
with the necesaary grid and plate ooila, to-( 
gather vdth an uuteuna loading coil \\ bile ^ 
it ean not be prodictod eanctly what tin 
rauge of this ait will be, it is expected tliul 
It will eqnul if not oxc^ the range of u , 
GO-kw spark tranamitter As uii oxauipb 
of its Initial offectiveiieMi, tlie mt Ih now i 
carrying on reliable and most aatiafactory 
commnntcation from Alniiraiitp, Panama, to i 
New OrlouiiH lai , not onlg at night but ' 
during the daylight period as tiUI I 

Row tho Submarine Cable Acta. — A' 

number of iiitertwiing onndiutoiui are <lrnwii l 
from tho utndy of Mibmtirlnn cable truiis ! 
mlaalon made by J<ihii It Carson and J J I 
Ollbert and re|N»rluil by thum in the Joumal^ 
of thu Franklin liiatitnte The general con , 
Hiisiona are ns follows (1) Contrary to 
usual assumption, the sou return* impe- ' 
iluiicQ is by no mcana uegligihlc 1-il the 
I armor wires which anrroiind the cable and 
I which are necessary for mechanical pro- 
toctlon have a very pronouncfid effect on 
the impedance of the sea return and e\en 
at moderate frequences may boeume the , 
cuutrulling factor, («*)) the ra|dd increase 
in the Impedance of the armor wires with 
frequency ond their pronounceil and e\eni 


Kdlaau IMal for IfSl.* — ^In reeoinUtioia 
of hts work in demoaotratlng that It was 
posslbla to transmit an alaetrie enrrent of 
l,OO^OUO Tolta, the American lustituto of 
lineetrieal Skigtoeera haa awarded the Edi- 
sim Radii lor 1021 to CummUigB 0 Cbssney, 
manage of the Pittsfield worlm of tiie Gen 
oral Blaotrie Company linder Mr Chssney's 
direetloii oleetrtcal eaftneera devrioped toe 
first revolving field type altematora In- 
stallsd in ayatema nsing 40>000 to O(M>0O 
volta. H« developod oominerola] appa* 
ratua tor service up to 220,000 vditoi, ml- 
mlnattog In the last sueoewful transmlmlon 
of 1,000,000 tolto. 


Btoetrle CMverrira of Fodder. — 
large Bwiss oompany haa aequired the pat- 
niita ef a new method to emmarve vegetable 
fodder In siloa. At flie bottom of the silo la 
placed a largo metallie nketrode, upon whleh 
freshly cut grass, dover, eom, beet leaves,! 
ct(%„ an piled to the derired height, a ma-| 
toUie cover aeiTliig as upper electrode. Be- 
tween toeae two eleotrodes a low voltage 
alternating currant of from 200 volts to tXK> 
volts Is applied tor s few days or nights, 
wUto kOta all bacteria eltoev directly by the 
currant or by tha developed best TIm con - 1 
nrvatloa of 10 tone of todder requires be-| 
twoea ISO kflowatt bonra and 200 kllowattl 
hourt, Soveral yean of actual trial have| 
proved thia uwtood to ba Car aaperior to any j 
oilier metna of keetlbg todder in siloa with i 
out pnriooa drying | 

Tka Bmall Ptawsr Plant far tka VUlaga.' 
— Aocordtof to Jllecfrieo/ Jtortow, there an 
12R,020 towns and vlllagos in the Vnitad 
Sutea having a populatom under 1000 in 
haUtants. A large proportion of these com- 
munhlat an entirely without elaetrie sar- 
vioe and withemt prospects that central sta- 
tions win be extemied to give them serrlee. 
To toe and of overcoming tola oondltlMia, an 
Ainerkau maehlnery manufacturer baa de- 
rignad two standard staes of 110-volt gaso-l 
Une-engina drivan geosrating rianta oompieta, ! 
ratNl at 0 kilowatts and 10 Ulowatta. re- 
speetire^. Tke 10-kUowatt trait mpide- 
roentsd by bajteriwh will anoeeasfully aervs 
up to 00 avsrags vUlaie buildinga, Indudlng 
■tons, obpreh as, garages, ete. The aeto are 
srifotmtained and oouaist of fonr^yUnder 
fooTHByds angincs dlcestod oannacted to gen- 
cratofg Boantod on rngged oasMron Imae 
platSB. 


A Vaonm Satior Ptaaiuhr-*Tbari has 
bemi toStalM at Akntranto. Panama* a 2-kw 
radia tabs Mnaarittar. As m wmrjaf da- 
aMtiJSlIp pi aod^maat d s aiga a d to Supiay 
dkMMryan^ at UMW wdto Ibr toa plati 
sqpigi^ ad tka radtocron tobM^^^nd tor eon- 


vertfi^ 

Powaf kati] 


_ into radio fraabUMv 
to tka tranairrtttoT at 440 


vi^ ftb^^ntoiNt 40^ ayek^ and stepped 
ap to kw toltofa by atoona ol a trana- 




tvM iBte th* 


controlling effect on tnmstnivdoa make a 
thoroughgoing study of their rale in tho 
clerttie system a matter of first-dan Im 
portance, (4) at relatively high frequendea 
tho return impedance, ami honce the attenu 
atinn and distortion, may be very greatly ' 
decreased by a correctly (hHdgned tMn metal ] 
lie okeath concentric with and in electrical • 
contact with the armor wires. 


Hamcaslng Wind Power.— A new at- 
tempt to ffloka use of tho winds has non 
appeared In the form of a romUnod wind 
siill, generator and storage battery outfit 
desifned to transform too energy of all wiiida 
into electrical energy, storo it in the storage I 
battery, and have it transformed into useful | 
work about the farm as required A 1 kRo-| 
watt generator is mounted on the main east 
ing St the top of the tower and geared 
directly to thu shaft of a 14 foot steel wind 
wheel. The gear bearings are mounted on 
roller bearings. The entire rudnetiou gear- 
ing runs in on oil bath Hiis generator 
wUch is of tlu S2 volt type, U a compound 
mochinn, differentially wound and givee a 
constant wdtage oharactoriatie over a apeed 
variation ranging from 750 to 2500 rp.m 
The armaturo is carried on ball bearhigs 
which are pocked in grease and will operate 
tor one year without attention The storage 
battery is of the 32 volt type with a capacity 
of 280 ampere-hours. It is estimated that 
this la Buffleient to operate the lights on an 
average farm tor eleven successive days with 
out rnkarging The battery can bo charged 
at wind velocities varying from 8 to 80 
miles per hour 


A High-Speed Monorail Syatem.— Be- 
tween the tain cities of Barmen and fUber 
fehl in Germany there has been in succcwiful 
operation for about 20 years a moiiorHil 
overhead trolley system traveling at tin 
rather high average spepd of 20 railaa an 
hour, according to Efeefrhwl World. The 
autW of « somewhat vidonary paper uii 
der notice gitra a very elaborate and de- 
tailed description of a similar monorail road 
capable of traveling 200 milsa an hour, and 
intended to oonnoct Psria with Nice, a dls 
tance of 000 milea, to be traversed In three 
hours. Inateod of using a solid girder con 
straction to support the single running rail, 
Mr Hohl has chosen a roil held by n coU 
nary cable suspension system. There is om. 
driving wheel provided for each yard of 
length of the rebiris Bach of these driving 
wheels haa an inbuilt gimrlew 40-kw motor 
weiriting about 1200 poundo. The oompiete 
mr would weigh about 2800 poundi per 
yard, indudlng pa ssen ge rs . To Inerease the 
adhsslwi of the wheels a magnetising wind 
log is embedded la tim outer par^of tbe 
wheala. Steel towen, wrightof eadfi about 
' . are supposed to be erected 
yards on tiia kvri and svsry 80 
yatds OB gr n de a. Mx steel sablas two bnAes 
in dlamster suppon tbs rslL 


Great Motor Bargain 

Think of itl Abig- 
capncity h.p, al- 
ternating current 
motor, tested at the 
factory for 50% over- 
kiad, and ftilly guar- 
anteed for one year 


You’d pay nearly doaMe from any other source 

Motor IS for 110 volt — 60 cycle service, 1740 rpm , split 
phase, fon-oooled, induction type, reversible style with bmd- 
ing post terminal as shown, or, with cord and plug. 

Weight 24 lbs. bare or 33 lbs. boxed. 

Quantity Discounts. On three motors ordered m 1 ship- 
ment, price IS $13.00 each, six motors, $12.50 each, 12 
moto^ $12.25 each, 25 motors, $12 00 each 

Sand Cmah with Order 

or wc will ship by express C O D if you prefer 

NORTHWESTERN ELECTRIC COMPANY 

^ aia South Horn* Avonue, Chlc««o 




■ m 


SONNEBORN 


PRODUCTS) 



lAPIDOIITH 

rnmmmmm trade mark 

the liquid chemical hardener has made 
300,000,000 square feet of old and new 
concrete floors dust-free and wear-proof 

Concrete dust means that your floors are 
wearing away. Lapidolith will make 
them Imrd as granite. 

Wheels and heels will grind up the topping, and 
lotting and cracking follow. 

Li^Mdolith will make tbe floors wearproof by its 
chemical action. 


SONNEBORN PRODUCTS 


QmcofUr 

UiadirSbteMmWbha. WaahaUt flr«- 
rssiaUag, ood of axcs^kmal oovarlng 


osw ttfe to old or SMT wooden floors. 

Stormtigld 

tbs grotoetivo roof oooUnrfer oU Unds 

erworaornowreofo. Bavaslaberand 
■kSMrtolcootofnow rooB 


fust fluob on Lapftdollth and 
uwurs your floors against big 
repair and replacstnent bills 

For twclvo srears Lapidolith 
baa boon the accepted stand- 
ard for architecta, engineera 
and owners of toctorles. 

Write for testimonials from 
evory lino and ovory locality 
Also letter of reference in your 
town or city 

S etm p la mj dalaiU on ngu tt i 

LS0IIIIEM»NS0NS,Irc. 

D.ftl.M*rEAM.Sr .NEVTOU 


SONNEBORN 
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Machines on Your Sales Force 

Your machines compete with other machines in other 
shops — in the race to reduce pcodnctiooHSOstB. They're 
deciding wbo*U win the distomeisr who'll come 
through with the low^t prices. YoU' M>read vour 
labor-cost over the largest production at the machine 
equipped with a 

COUNTER 


The Urge SehMtk 
olttHon Cmmiwr at rigMi 
is test them arluat 
site The smell ffmifii- 
Hm TiWHler Mnw ie 
skamn eterly fell i<m. 


' - 



Inf JffMKnMilVniV 


The Set-Back Revokitm Coonte^ abofve rec- 

oitb the Diilpul ol ibe Urfer aMclmea whm the levotu- 
boa oi a inafl mnen on operaboa Counla ooa for 
each levolubofl, aao leli bock lo aero fmn any figure by 
taifnmf knob ooee louacL Supphad with froia (our lo tea 
figure wbedi» accocdiiM lo porpoMu Price, with (our 
figufM, 09 i H uH r ated, $IOjOO (•ub|ei:l to dacosot) 

Tlie SmaR Revokitioii Counter at left recoida 
ihe ou^wl iuiaUpr marKhwi urlwa a ehall leeol u bou 
aufacatn an operaboo Tbeogh smU, thu cooalar m very 
durabkt ai imrhBnwui will alaad a etn high rale w 
maliM a aapoaolly ada 0 ed Id he rwaqi 
■arhiww WiU subtract A run backward Price, $ 2 . 0 Q[ 

7^ l^enhf hookl^ jftouh counfcM for all proJud-rtcorJing pur» 
potei, and for every counting requiremaii of Mpechl nature, /f'a 
free to all who hoot- or may have — a eouniing problem 

The Veeder Mfg. G>., HnrtforS^ Conn. 


CLASSIFIED ADVERTISEMENTS 

The Market Place for the Small Advertieer 
AdvavUilna In thhi •eettnn U II DO a Una. No leM than bve not more than twelve llnea 
arrriftH Count oeven wonta lo the line All orders must be eceotnpanlcd bar a remltUnee. 
AdverUannonta for hiaartton In May number ah«mld be recel\*ad by Mrrrh 20 


A«SNT« WANTSD 


AUBNT'I, 100 141 pan a week Free satupim. tioM 
bailers fUrlMora and Office Wtnduwii, Aujrunecau 
dot*. lUa aemand avarywbete. Ubendoflkrtn getienU 
aeeou^Vrlu taday ftir uantculanu lieSallh) Leuer 
411 X V oiarfcBk. I h &o. 

Ahonnotw WMims ^ 


AMOtlGAN MAM MRAL TOYS AN 9 
wovE LTnai 

MANtlKAi Tl RbM W VNTKU ou lante »r smalt 
end*, for pmduuUun uf mHal biys and nnvelUea. Tny 
eutfUeca, osiitiuitn, uiwtUue anna, oowbuya, ludiatia, wild 
auimata, wlilaUos, biril whiiuiea. nut* luimaa. tameball 
ptayen, patter weiebu. raalcti UaMnra, auhtiUohlle onus' 


ptayen, patter weiebu. raalcti UaMiira, auhtiUohlle onus' 
maulA aouvanln, advaruahia sprdalUee. and bnadnHhi 
»r otSv tblofi. No acperUtooa or loola naoaraary 
HnndrNla eae Mio uaa nd a mada emapMa per bnur 


pronao nanUna forma bunJahad to mairaEaaturvn oom- 
ptaia wMbo^ifrumlkea^ Wa buy Uwaa moda an , 
year payloc ffaed prioea. Oontmet oriUra placed with ! 
matiufactureri. Au winnaoua baBlnraw la offimwl to In 
diwirtoua raaa Ibla year wltta an aaeanaiit o|i|Hirtutilty 
to mtar tbta opan Bald. Write m only if you rnean 
atrtctly tanlnfM. <iaulaE and Inhainalinn rree Metal 
( 3 ^^rodw<U t>itaii>n y. IW B uatun Iba^ New 

^ “amit an cm W Awm 

lir IN\ RNTOR of eaiculnUiiir and acrounUiia ma- 
eUlii* (if novel and mrolulhmary dealim The ne r rararj 
etfdtal to compleUi work of deelaolua and oMalit du- 
meaile and htrelan pateuta. KibaueUra^iearrti of 
vecurda hr opvil raepAiMiltiU nttoruaya IndlratM foil 
pataiitahillly Wth MOtan Inttreat to raH^a Orta or 
IftTiividiBil Tor flnanotal aaslataiwe Joe. W MUl^ Box 
iT^niarkitdale. MImi. 


worn IWVgWTOMS 


IVlIiL arramra to maimfkrtura and aaU on IUmhoI 
royalty haeia, patented or iiatmiieiile Invanttotu pertain 
Ilia tn aaltroad can m- loci»m*tiivet*. Auy tool or aptwr- 
atue that will cut nme will tntereat m. Bend ua ymir 
printe and deerrIpUon I'ffiarkia l.ea, Hprhic luiiw 
i iHMtnnt Iflll l^x. 



T<> 1 > ^ AH iMvea buelnesa jintfnet ii of ynir owii end 
earn Mx Incrnne tn aervlca free A new ayHtem of foot j 
crtnwpUiMi rwulily leanml hy auyoiit* at homa In a fow 
weake. Raey terms for ualnltia uitetilnt:« arery where 
with el) tiia tnute you ran atlend to No rarrital re- 
qnlrad <tr goods to tuir nn aaeney nr enllntliiE Aihltees 
ihafilHMu imi f Jihitrat » rtwi H ack Way lUutmi, Mawe. 

B N U j y AM P XVBWTOM 

RXFBRT andk^fldanllal eervtfw In oiarhlne deatan 
wtamtAfflre wh a at a. adTevtlsinactita lahaU, irmito'tnailie 
y^elmilar Hank leforstKaa. The BniliHiarlBahar 
etoaoa naatoo.Otuo. 


THOUB out of eraptoyntant or wishing to toernaae 
preaant iiimme, enmuunleata alth Chautauqua <foSi> 
me^a^AgiHtnr Jeine*ati^ N T 

I W B TMtICnOM TO INVEMtWS 

PRAOTCOAT luelriirtliiits to liivmitorM end p ai Miiws 
wrliton toy Uia aiauufHi-turMr and lureiitor ClUhiae 
lluinitnitt. mieniig a\err problem ratatliia to luven- 
Itaiu Kxpprtoiire baeNhitwn the hoai menni off pManV 
lug majiunieturhig oud markeiing Ini'eiuUoiw. Writ* 
ten in the piNlii styta of an huneet neo Nv p at a h t 
lawyer mniiertUtiM* Foreale hy rhoa. (kintuui, ■xdU' 
sive AgMiL rai North (hpital BL, Waeliliigli^ B i 
tl prepaid Batii rito’Uon or mon ey re fo ndad. 

I MAWAMM WAWTM 


RBnPONfABU rorporaUon waiiU 
managera to opau branch offftca, manw^ 
fWOtofovffBDtoaaauy aipetiMa to BnitimoraAitowad 
If Tint qiwllfr Ai ilr M Managar, N Kiita«^Crat 4 , 
Haiti mora. Md. 


MBN toa^a to ttNiOO weakly Baomnawrlimof Ad- 
verttalag* boolclata. qhmilaniMdafa, laUara.^ Pmyloia 
experlanea nnita K araa r y t tpUwdid Ineona whlla laam* 
lug Prapara to shore time. Write Iw fob parilaulM 
^^led Aria lumoto, !■» WNbarwuoM KAe 
rtiilniWldilA. 



Notes and Queries 


The Natee umd Omerlm eekmn le m eh t leie e i ter Use WnaJU ef ear fmgen ipA« Mlr« AifonuffNaii 
em eekfeete oermene In (ka aaeiw ef Use peper, Upether with fo akh fruff ft n uuli e mod aMbr Ai/Dr«a 
Uem, Mimttere I'egmli'inp p n / emed r ea aareh nr aan r a fcw (n m tArerg gnufa l ka nndai'iakin. Ai eemtsee 
Mau wOk Nnlaa and Ouaintw prapari laa matuiafn • ■*Sanriaa JNsnuu,** wktek ie oMa^ In Murig pu 
anaaa* to aupiifo oddMuauff ad memeteeOtrere wkeee erttebe keee emdUtemi aaesl fo mid waNI ff he 
meitirnted to lAa naiM pemo et ^ ff ar f ad ffa n l. CerreepoHdente nPa repiewled te mUe their to guBto. 
to «B Beam, mnktoff Ika eetl$ci ef Use tetter auMrefo aapurala from Ika aarf waff au d au ii a r<to rt iij to 
pa toe to. <nbear <pN awt baahh af* Tkle sail #rea tf p fmeOMe the mmes u m ime ef ikaaa qwaaMae^ saMrA 
to munp Maaa bava to ka ndarrad to e m p e rt e. The /off wnina mod ud dw t thm U tds np e he fftoan 
Our foil *tfisUe to Corraapandanto'* talU he eledtp wseUed em regsteeh, AM l et t e re ere emew n ed kg mseil 
•ud^anlp a aery ef Ckam aun be prtolad to tka Uatffad aj»aa ol met Htposei, 


(IdSlK!) J P I> auks how to *'spot'* 
tobwsno leaf A We thongbt thnt there WM 
no demand for n spotted leal whhh waa unee 
no popular, but thla may anawar Finely 
pothered ammonium carbonate. 2 ar ou.j 
aolutioD of hyriroffen peroxMe, 16 fl- oi. 
Place the ammonium carbonate In a nhallow 
lUnh, and pour upon it the hydrogm peroxide 
•Olotion effect a eoluUun of the nalt by 
•drrinff, and by the one of a nmall whiak- 
broom ncatter the mixture upon the lead, 
and let dry Care muat be taken that the 
hydrogen peroxide solution U of full strength. 
^ ('14SSS) H B says I wish to prepare 
hlue roses and proeerie them as long as 
potoible. You published a formula a num- 
ber of yeara ago A We did The Suen- 
TzniD Amkmcan piiblialied a redpe for blue 
roees which are simply white rones whoss 
stems hsve been submerged in the tollowlnf 
sciintlon >\ ater. 100 r.c , aniline methyllne 
dye. 2 grams , potavduro nitrate, 2 grama i 
T%ls color schcnir ruprauentliig a little ieni 
than Ml pt of water and a Iltde over Vfi oa t 
each of aniline ilye and ooltpeter, is worth 
trying for the siiko of novelty Yon can pre- 
serve tliom by sny one of the following for-' 
mulu for a longer time than usual The 
nsuaf method of prcecnlng cut flowers in a 
coiutttlon of freshnen Is to disnohe small > 
amounts of smmunium chloride, potamdum 
nitratfo nodliim eurboiiate or camphor in thsi 
water into which the steins are inserted I 
The prcKcnce of one or the other of theee 
drugs kreim the flnuers from losiug their' 
turgldlty, by stimuloting tiie cells to action 
and hy oppuulug gvnn growth. Flowers 
that bale already wilted ore said to quickly 
revue If the stems ore inserted in a weak 
camptior nater Dr Idxon slutos that Unc- 
turs of nux romiea raided to the water In 
which rut flowers Hre kept exorLlaes a stim- 
ulaiit effect upon tbo flowers. The chrysan 
themiims on which lie tried it lield their 
freshiiewi for au unusually long time 

(14804) J B 0 asks for u formula for 
a good wliitewash A. Thera is none better 
than what is known as Gurerumeut white 
wash " 7t is or was, used by the V S 
Oovommmt for painting lighthousoe, and it 
effectually preienU moisture from striking 
through Take of fresh Unseudale. or otlmr 
good cement, 8 parts, and of clean, fine sand, 
1 part, mix with fresh water thoroughly 
Thi# gives a gray or granite color, dark or 
light, Hpeortfliig to the color of the cement 
If hrUk cnfnr is desired, sdd enough Vene- 
tian red to the mixture to produce the color 
If a very light color is desired, lime may Im, 
used with the cement and sand Care must, 
be taken to have all the iuKirdients well 
mixed together In alfolying the wash the 
wsll muat be wet with clean fresh water, 
tlien follow immediately with the eament 
wash. This preiuiiCs the brirks from ab- 
sorbing the water from tlie wosh too rapidly, 
gnd gii'cs time fw the ecmeut to set The 
:wash must be wen stirred during the appU 
cation The mixture la to be made as thick 
as can be njiplied comeninntly with a white- 
wash brush It is admirably suited for 
brickwork fences, etc, but it can not be 
used to ndi antago over point whitewash. 

(I489r>) K P P mys 1 occasiontSy 
want to make scented fish bait prepared bait 
is so exiwnsiie A. For moistening the bat, 
we neefi according to the Pkarmosmffhwks 
liuHieckam, tltc following preparadens t (1) 
Perm Ian balsam, 1 , oil of mirbane (nltro- 
bonsol), 1. anhydrous shsohol, 4 (2) 

Uuslu OQ, civet .25, Peruvian balsam, 4{ 
oil of oiilseed, IJk (8) Sxtrnet of fresh 
* brood bean*' leavea, 10 to IfiO. mixed with 
10 of nitric ether, and 1 drop of voladle an! 
mal sit. (4) Hkpeclally for trout i dvet wldt 
rodtoOcMl oil. 

(14886) A. D W. ffffyff Out yog gly« 
me some of the principal datns oonnoeted 
with the erosalag of the Alps by varloos 
msana of tma^ortetloaT A. Tbs Alps were 


pT oss nd by Hannibal* 217 B. d; hy Doiiuins 
lU a o , by Napobott, May, 1800. Mont 
Cents tunnel through the Alps 4M>iiine>ieed 
1807, completed Dee. 26. 18Ta 8t GoUuiril 
tunnel commenced 1K72, completied Fab. 
1880. Simplon tunnel coninsted Feb. 24 
1006 First flight by aeronaut over the 

Alps, Hepteinber, 1010. 

(14397) P \V R. Hffkff bow the infiBin 
inability of bensln# can be reduced. A. 
Brvdtnmuu says that he prepared mixtures 
of benidne end esrbon tetrueUorkto in Faril 
one prnpnrtions of volume, and found that s 
mixture of 7 volumes of tstradUorids and 8 
volumes of beusfue wo stiU inflammable 
upon the approach of a match. liquid 
burned with a strongly shooting ftasM w^r 
dciolupment of hydroehloric add fmaes. 
Only w hen Che proportion reached foat of 0 
porta of tetrachloride to 1 part of benadns 
did tlie liquid require heatfog to Inflame, but 
the flame soon bmme extinguished by itedf. 
Bandue can bo gelatinised as follows Bett- 
ing water, 4 os., oocoanut-oll siup, 4 dr 
IHssohe, and when cool add ether and am 
monia water, each 2 dr , glyoerine, 1 dr 
Bflx the two eolations, snd to 10 (tmpa of 
the mixture In a bottle add about Vfi or of 
beusine, and shake until it geladotse^ IffoTa 
benxine Is groilaally added, with constant 
ahaking. until the mixture soon assumes the 
oppearanos of boiled surch 

(148Q8) A. W P asks Call yon tell 
mr what metal or aubstanos is the olearast 
coiHltictur of snundf For example, whsf 
metal or suhsiHuce will, if tapped or striM 
sharply on oue end (nasuBriiig it to ha in 
the form of a rotl) reproduce the sound foM 
cloarlj ou the opposite extremity? A. PvSb* 
ably alumluuro In the most sonoroos mstal, 
and will rtprmiuce the tone meet olsaHy 
when a bar is struck on out end. U will 
vibrate for s long time and gives a Very 
beautiful tone. Perhaps silver would Im s 
dose snronil to alumloum in this respsit 
(14890) B, 8. J usks Can yon fur- 
nish me a formula for determining the rela- 
tive humidity in per cent, as taken frcHB the 
dry and wet bulb thrrmumetersT Wa have 
In our plant a fanmidity dryer equipped with 
three inAtrumeiits. but bine no means of 
checking the relative humidity For in 
stance, if the wrt bulb reads 00. and the 
dry bulb 130 degrees FahrcnMt what for 
mula would be used to determine the 
humidity T A. You wUl And in the BraiCh 
Bonian Metnorologtcal Tables, Wurth Re- 
vised Fditlon, 1918, the liietrnctions on 
pages Iviilx the rednetioa of observations 
of the Peychrotnetcr, or wet and dry bulb 
thermometers, but the sooompanying tables, 
pages 171 186, do not carry the air tranpen 
tnre, dry bulb, above 120 degress Fahrsnhslt 
which Is suOloient for the work of the 
’Weather Bureau but not for yonr drying 
Snom. We would suggest a rrforence to the 
Bomn of Btandsr^ WaiAington, D 0., for 
additlonol*data. The formulas are quite 
complicated You wilt first And the dsw 
point uid then the relstlve humlt^ hy the 
metboda indiaattd. Poyntlng and Thonumn s 
Physics, volume, Heat page 211, at beCtom, 
hss this stotement, **At the best the Instru- 
ment ta not very exact. Itn indicacliitta vary 
with its dtuatiftti and the expeonre to the 
wind, and it Is beet to ttse a almpls fonnola 
and be content with on approximation to ttie 
truth." Following this advice yen might 
apply to the M og^mr Bureau for Toblea of 
Dew Point and native HumKU^, xrhleb 
will answer the purposs and be os netHy 
correct as fhoss which art sfaplofsd by tt» 
Bureau In Its work. Poyndog and Thomson, 
as quoted above, give a almpls focmnlai foir 
formulas require tsfalss for dbfoftthig 
vapor tenifoiia gad dsF poliita at all fo m ps p 
aturcs, and aodia rkqolic also tbs baromefor 
reading, so toat wtfiimt tahiM tbs buiUldlty 
is not rietesmiBed. For thfo reason a tabls 
ving dew pcdttt and ndatlve hntahftty Arget 
the bast wdy orohtolnlBg tbs hniBMtff 
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Wtnged Sarrcymv i 

CCoR/iiMod from oape t$0\ | 

to tlie wind, for a round trip, wheo the Bir! 

hlowB from anr dlrsotioti, takw longer then i 
la Btm «lr I 

Next oomes the Job ol dertloping. The] 
nagatlre tuma ont all righL Aa eaefa length 
la llxed It is pat la a emfoaary tub andi 
water kept running therein. 

The next day each negative Is numbeml.l 
the uegadicui ate cut apart and each la put 
In a numbered envelope We mitke a print 
of each negatl\ e. being careful to get them ! 
the aame tnne ns nearly ns pomrild^ Nore 
than one print from the same negative is 
required tu keep this oven tone 
The biggest part of the Job remains the! 
aMBunUing of the tnowaie. The mosaic if' 
uHsemhted as a whole would he alKM^ 641x90 
Indiea^ which would be ratbor umiandy to 
liancllo and copy, for we plan to copy It: 
photographically on largo^sed negadvea, 
20x24 Inches. We thorofore plan to make 
the mosaic In two aeetfons the ml Joining 
rides of each soedon extending Mime three 
incbca into the area cmvenNl by the other! 
secdona. Thia means soma additional prints. 

Ktrat» the area co\ered by each negative 
Is plotl^ on the Geologlcsl map and the 
plotted rectangle given die Hume number asi 
the negati\'e. e have obtained data from 
surveys and large scale to give us the dis- 
tances between aome 12 points and their lo . 
catlona that can bo tdentifled on toe plioto- 
graphs. Theae are for our control and wdl* 
inerease the aemnuty of the mosaic. 

A piece of enmpo board shout 4x5 feet In 
put on the top of a table and on this contpo 
board are located the control plants that lie 
lu the section IHstanees are laid ont at the 
average scale of the phuti^apbs For ex 
ample* wa pincu the photographs lying he j 
tweon points 1 and 3. the picture of 1 dl 
rec^ over tbs plotted podtfon of 1 
trimming and matclilng the plotnree'^as 
cloariy as possible, we Ami that the plctnre 
of number 2 la ^ Inch short of the plotted 
number 2. The mstaiioe Is about 2*Xi miles, 
or about 16 Inches at the acale of 1/10000 
This seems fair enough, for we bclicvii that 
when wet with the atickum stuff this % inch 
can be obtained If the distance is beyond 
the stretchablllty of the prints, ws can ad 
Just this difference by distributing that ^ 
Inch in the 6ve <ir six Intenrsuliig overlaps. 
But It Is surpriiilng bow such errors cun be 
mljnsted by stretching and oontracHug tiie 
dompcneil prints. Nearly three weeldi are 
rcquiretl In making this assembly of prints 
and oiir bini s-cye view is comidete 
We had built a spoilal 30x24 camera with 
a glass back sgainst which 20x24 cut fllm 
could be pressed that con Id be iisetl to copy 
We, uf coiirstt, could copy to various acales, 
but at first wanted only 1/1000t) for tbe 
whole island So our mosaics were carried 
to die camera ami phob»graphe<1 It re- 
qidred 11 exposures So now to assemble a 
mosaic of Cftoten Island, wn need only to 
paste down lO prints, nnd that Is lots eiisler 
than pasting ilown 170 prints, a sort of I 
quantity results, you see -» | 

.Now what hn>'e we? ‘ 

It is n mciaidc of Stateu Iriand; an aerial ' 
survey It contnlus detail that no olcKash i 
lon^ survey can'' reeoril Rven iiuHvidiial 
trees and bushes. Taking the pains we have I 
taken In the pliotngrapblng and assembly, me| 
find by ciiecklng against sente 20 known ills i 
tanres that it is safe In feeling sure that the 
scale does not vary more than one per cent 
from that stated aifboing the acule. j 

It Is a picture of Staten Island , very good 
to look at, too And so much to he Nccn The 
more you look the more ygff see. When yv^ 
first look at a vertical photograph, of gpurdij 
it intcresni you because it is something dlf 
ferent and strange After looking at this 
moatiic fbr months, working over it for 
weeks and used to looking at vertical photo 
graphs, something new b always being 
found. Mrs. BmithV washliur can be seen 
hnnglTig on the line, ao you know Mrs. 
Smiths wash day even If you don't know 
Mrs. Smith. 

Interpretation of vertical photographs Is 
a new art. During the war tbe French hod 
pcAnpe a halt duaen men who were rated 
oe aopreme In this sort of work And It is 
a safe bet thot they are still finding things 
they never saw before. Dovclopmeat of aerial i 
pbtrtograi^y Is now an educatlimal campaign 
INioplA must Icnm to Interpret 
tnres to learn tho use to tbeewel' 
own epeeial line of work. Bafltoad' men 
mooielw authorities, engineers and lomber- 
men win all have si^altata who have be 
.come expert in seeing what they want to 
fleam in a rertieal aerial pbotograjpb. 
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Safe and Efficient 

Good Teeth — Good Health la a scientific fact. 

See your dentist twice a year and use Colgate’s 
twice a day — that is the best advice that science 
can give you about your teeth. 

CSolgate’s is safe and efficient — it does all that 
a dentifrice can I It brings to your moudi 
and teeth the help of reliable ingredients 
only, which do much good and avoid all 
possible harm. 

COLGATE A CO Kit ItOi NEW YORK 
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What’s Your Wire Rope “Rmeage”? 

Do you know how fur your wire rope foet— how much work It doet 
before hcind repUced / 

Check up Ibe mileage of your wire rope ae you do the Aaioline, oU 
and lire mileage of your car Then you will be in poeltlon to eooH 
pule the cm/ coet — the lon^ run coat 

If your wire rope U **Yellow Strand, ' you will 6nd the 6rat coat 
apread to thin over ao much work that the real coat witl be a revela- 
tion to you. 

It paya to write ''Yellow Strand" into your wire rope foquiailiona 

Since 1875, the Broderick A Raacos Rope Co hat been manufac 
turin| all the afandard flradea of wire rope^-uniform in quality, ri|tht 
in price Yellow Strand la the bidheat tirade ol all — the beat rope wa 
know how to make ^ 

We have authorised dealcra In e¥ery locality Writ* for the namo 
of the one ncareal you 

BRODERICK & BASCOM ROPE CO . ST LOUIE 

HrmmchtM New York and SeaUle Fac/arirr St Loula and Seattle 

hacIlM Airtowllna lad Powenaed Antowlock^two UdUpMHbte 
■MionioMla accewoHei rm!* of Y«llaw Strand wlra rope have wrufwMr 
aairanehed ibaanalvaa lo the hearta o< aMCoriaia clw aetioa orar 

YELLOW STRAND 


CbLb "PIPE BENDER^ 
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STEEL SHELVING 

Tool Stsnds, Tool 
Cabinets, Pressed 
Steel Bench Legs, 
etc. 

di^ihrCatekaH c 

OAVID LUrnNfS SONS CO. 
CUafflaUandWaStatSifc 

PhttaJilplila 





They tfet best xectiltsiiihenniey use 

WHITINiCJ-ADAMS 

BRUSHES 

Natfaxiiies mDoljrillapate 
ana mirror like n^h co met a mi ustncT 
WHITING^AD^^ BRUSHM^ 


SmhI §0€ 1 

JOHN Lmm^LikuimnMtm,9JLK 

iia far Saar lU Taata MSttalami Si tta Watli 


Radio for Evterbodr 

(Voniinuod from papa 268} 
other Btation ta to 1 m inaUllad to St Psal» 
atioUior In Oklohonin City, nuothaa In Dtit- 
ler Tliim there are aUtioua which operato 
mure or loaa rogularly, aontterod throu||iDut 
the country Among thane la 3XK* in New 
York City. operafeSB by Xsftwrence Oo^any. 
2XP, oiwmled by lissla G Pacnit at Win- 
field, Lung Jaliind , fiXK, operated hy Srank 
Conrad at I’lttaburi^, Pa., and a score of 
othenc Cnlon CoUege, at Scbonoinady. N 
T., i« also oiwruotig a radio- phone tmna- 
mlttar Thn^Mfwtpm Electric Cosfpany has 
been opernHiiff a rndlo-pbone tranamlttir off 
aftd on Hi itN laburatory in New York City 
During yuc uf the teata a fiOO-wgtt trana- 
mitler WON employed, yet the ateamer **CoL 
B. C T>nu(e’ iuterrepted tbo rai^o-pbuDe 
converNaNbn nt a imiiit 1000 miloa WMt of 
San h>nnclMnn — wimething tUco A distance ofj 
4000 miles The usual wut« length of the 
WenUru Klectric rudio-pbone tmnainitter la 
400 metrrii. ^ 

Various collegca and other instUnttona 
■|4lia¥e in aspirated rmHo-phone servioeo. Typ- 
^Ical of tSb olosa of br^ciistlugstatioDi is 
the Dnfveriri^-'of YV^iiicunidn The phyidai 
department gf tho I^iiivcreity ha* Installed a 
mdto telophono tranamlttor whleh coven a 
dtstanco uf 6D miles In broad daylight, and 
many times that distanoa at night and un- 
der idoHl roifdldoas. Wo might add here 
that radio waics carry farther at night than 
ditHng the day, and better in winter than in 
Nummer The T^nlvereity is supplying a com 
pleti rndio-photie sondoe raatle up of weather 
toreenstfl market reports, oonoerts, nows, and 
so oil and is e\en going ono step furtlier by 
Riipphing all the npcesaary information and 
data for the edhstmetiun of roceUidg equip- 
ment A spocJaicode has hem ahraoi^ to- 
get|}er with special niimiHtgrspbed formsr so 
that the farmer, following the M|jiichpbMie 
reports can Jot down the iiifonsstlon in 
cLrtaiu places on tho mlmeogratdicd fons and 
in that manner consldcruhl^ time is saved 
Thus wlieti the farmer hears “A<\” the seo- 
U<m markeu "Af"’ on his mimeogruphed 
form informs him that the figures ealleil off 
stand for "Hogs FMlmatcd receipts for to- 
day " And so it gmw. 

At the Other End of the InvisIUe Lino 
Appreetuiiiig Uio n.al \ulae of ratlio broad- 
casting, tlie leaders in many different line* 
of ciidcB^mr have and are froetj gi\lng their 
sen iqes cxening after etx-niiig The gnmtest 
singed are going before the radio trans- 
niltb r ill urdor that they may enb rtaiii ten* 
of tfaoiiHsuds of lUtHners Our mon Of letters 
Rud the NatkmV lenders are Hisuikiiig 
Irailio niidtenceH. Tlie clergy Im^e tukeu 
kindly to the radio broudensting idea, reoUs- 
itig that it is easier to preach to many a 
man and his family In the home tlian to 
expect them Lo ouiue to diiirrh. CandldattM 
for public uflico have nut been idow to 
full nso uf the radlovtelcpliune, for it is so 
mnch Mbre gimioul than tuaiingtAjtHi territory 
and dclhtring a series of stump ■pS* / 
There is no end to what bmadcairinf can 
d«>dor the public — and for tho man at the 
irmfismittlng end. 

We csis* view the present without diffl 
enlty, blit when it coim to predh ting the 
future of broadcasliiig move rather 

aaodofisly The radio telephone, in its pres- 
ent firm. Is by tin moans p(*rfect, olthongh 
It compares favorably with the lumnl phono- 
graph In fact, by using a loud-speaking 
telephone in conjunction with a receiving set 
that iiiHiidis a two'Sb p’^mplifler, the moslG 
and talks mn bo heard in a large mom with 
greater cinameas and with less metallic or 
' ircy[gn soiiQils 4Nn the usual run of Ulk- 
ig MociiJnes And tlie cost please bear in 
mind, Is nhoiit t)iu same as that of a oor- 
respofidlng plionngrspli The opm^pg r% 
IraiLse, It gdm wltliuut saving, 1* pnMically 
•vfill* kinre no rrmnls are reqnlrM for the 
radio set Dectudonally the storage battery 
which ^operates the filaments of the vacanm 
tube* must bo mclmrged, a matter of BO 
cents or w> nnil a hi^ voltage battery, 
known as the ' \V* battery, employed in con- 
nection with the vacuum tnbe circalts, must 
occaalonallv be replaced at a cost of a fewi 
dollars. Then the vacuum tubea, which last^ 
firom 000 to 1000 bourn, must oeeasloiMlIy 
hp raiiowod But even with all that, tha 
itennnee cost Is trifling alongside the 
of buying new reconis for the i 
'npli Ntin, the phonograph is by no 

replaced *r it servo* a very definite 

fuaetJon in the home. It affords the sleineiite 
of ehotqfs to be sure, wberen* the rodlo- 
phoiiv serviee is fixed and cannot be ohanfed 
hy its autHence. 

W* or* pioneering In radio broa dca sting, 


ffrog 
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that la albCnlB^ It most only be a 
of a few ye«Jk when this novelty qf 
will have fimnd It* jogioal phwe in fhe 
proctleal workaday world, bidle eng^bLeefs 
are cautlOBA lacfivUttols, as mll^ wail 
aspect thAi to be. Who wt^lda't fa* oau 
tioui^ wbpB tM spntMMaK onofttalm balky 
are ^ueratov df yceterday's radio belapfaMDOc 
suddenly hecam* the stnapK sU»nt» •toady 
and hl^ly pracdeal Taconm tab* yadto tele- 
phone transmittbr of todaffl It was dbe 
reallsatioiK of tlia ItnpnsalMe i g dfeaita enme 
true. ^ 

Yet osrtofn radio engineers do not heal 
tato to say Aikt bN>adca*Hng Is to 

devtiop nloug broad Unec^aa^ Afft in the 
very near fntete It will bcoiNiie of our 
regular teteptaone system. Thd dWT t* not 
far distant when thmo will b* hmnrinatlng 
stadOB* thAmidtout the country so a* to 
cover every square mile by rndt»4diCMi4 •er- 
vice, and arMfemcnt* wlU be made so that 
anyonb, paying the proper VoB charge, will 
ho connected -wUh any dedred braadwtliig 
station. Th* advertising manager of a de- 
partoenff atm will give out a list of ^ 
do/s bargains by telephoaing from hla desk 
to tho nearest broadcasting station, where 
hi* voice will be.,atttDmatlo*Uy teSMferred 
te tiw '•radtorphone transmlttliig apparatus 
ng invadcastlitg Qovemment proefamadons 
sm DO eoDt out by radio telephone, and oon- 
firmed by the printed woril llie poHoe de- 
partment will send out lists of sttden auto- 
mobiles, descriptions of rrimfimts, and other 
information by radio Even now oer^n 
poUee departments are ploimlng to use the 
radio telephone for keeping in toudi wlte 
their patrolmon. 

Much remains to be done and too much 
ears eon not b* spent In moklng broadcasting 
sofs for the future. It must ht kept in 
good bamls, lest too many broadcasting sta 
tlons get to work MM only mem up p*ch 
other’s Job* ahd perhaps those of Qov 
eniment and edmmerclid radio telegraph stn 
Hons. There hi a definitely re st r ic t hum 
her of available wave lengths In the 
'imnC* of wave-lengths which has bsen set 
aside by Intematipna] agreement for sneh 
work. Tlte mdlo btoadcastlng service most 
nob b* buraened with too much advertiahtg 
or fitopiqpmda matter, for that would also 
weaken its attraafMdb the mnltt 
^Andjib* qnality of JB* tranmnlaalen, 
ns fgorilent a* it is, roust Mr boMcredl, wbjlo 
the reoelring Mtt Yanst be steaday luprorad 
upon ao as to make them particulariy ex 
CflUent for radio teUphone noeptloB 

If these various thing* are observed and 
carried out, radio broadensting roust eon- 
Hnne to develop with virtually no llrnU In 
sight 

Th« Hamaii Atmoq^ere 

(^g^Uttuci from pago 200} 
eff*n*d>f tm different forces upon tbo aora, 
complementary .dohirod bonds, etc The evi 
ilciico whiiJi ho udtlueee put this curious 
phenoniinoii well this side of the border 
land between sdenen and quackery 

It is Interesting to note that aa anrn 
sYuiwiiig a decided color, such os y«4low, 
docs nut necessarily become green n^heu 
viewed thronjte ■ hhie screen, as oue ww^ 
Hupprsm, but nuiy appear os purple or some 
other color, showing that colors of the oum 
probably bdong to another and higher spefi- 
tnira than that whirii we ordinarily perorive. 

Houetlmes tqro color* will appear to*^ha 
observer eoroUiied, such as bine ami y«Uaw, 
whirii appear TIbt as green nor as ssparate 
patsfaes of blue and yellow, the oidor sensa- 
Hon* being drilverfsl to the brain atmolta- 
neoiHdy as blue and yellow The effect 1* 
notorany Miarre. 

Tests for BlottliiK Psper 

B TROTTING paper is a very important 
aiticlo in any ofllce and where largo 
quantities of it are bought, it is oascnHal 
tliat some stnndai;fl method be used for ds- 
termlnlng whether the paper which la to be 
purchased is suituUn for the purpose lo 
tended. Ruch large qnandHes aye purehasAl 
\fr the Go\rmment that It Nceroed deriraUa 
a short time ago for the Bim au of Standard* 
ti> thoroughly investigate the sahject and 
see whether tho tests ommoonty used in 


termtnlng the qnoU^ of blotting pap« 
as «atl*faetory ok they should W A* a 
result of this it was fonnd Burt nMoy 
Ilf the taste wsce not soceiwsful In shosrifig 
up those qnaltth* in Hie PUM 'whMi are 
durable or otberwlM. T|i« ta^ ffnaHy 
Tocommeoded amoadmata a* clasriy a* pa** 
stUe the Mrvic* for wfakh the patmr 1* 
actually oasd. and it U kallwad that a battar 
OmUity •* UotHag papec w{& be saMv** iff 
a raanltr 
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INTRODUCING 

THE IMPROVED SKAYEF SELF ALIGNING BALL BEARING HANGER 


More than 7500 tnatallaaona now 
In uae prove the value of the ol4 
atyle ^f aligning ball bearing 
hanger All the features which 
made this hanger so economical 
and ttoubleproof are p r esen t in 
the Improved Skayef Self Align 
tng Ball Bearing Hanger with 
additional advannges which 


7500 User* A p proved 
the Old Deeign — 
Thousands will Profit 

By the NEW 


make erectioa easier and service 
more enduring and reliable. 

Let us send you full pertlculars 
Tcgaiding the many ocher feat 
urea— or better stUl adt your 
local transmisekm dealer to show 
you do new hanger-Ht speaks 
for itai^ 


THE SKAYEF BALL BEARING COMPANY • * 169 BROADWAY, NEW YORK CTIY 


Made Under 



m 


Supervision 
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em ip es i rH s r$ mere ike ne w i ■m fc o wi rf o ni from ike 
MUeige iHirU. ■JkflK mamm tnaa taeieA in Ae 

s tree ir ^ TkeOf mard of moMtfc mtm ihtJjiiiinif mp^ 
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tong simeef hemrver, Avendon and indmsry mark* 
ing io g eiker kmve gHmn us ike grem print thops and 
pr m tm wftlefc dody pour out the marks of hUtorim, 
muAorf dipiomsd end nems^gsOkerer — and you end I 
keee but io c h oos e omr reodmg today 


W E differ from these people of 
yesterday in the tremendous 
advantages afforded us by science 
and inventive genius. Today the 
wheels of giant turbines fly, the 
oxy-acetylene torch eats through 
tested<steel 12 and 14 inches thick, 
electric locomotives pull us in and 
out of the big cities, radio has har- 
nessed the air for entertainment 
and business alike, hydraulic power 
lights a million homes — and all 
these are modem inventions, tools 
of science which are applied con- 
tinually in our everyday problems. 

The stories of scientific discovery \ 
and invention are intensely read- \ 
able, wholly aside from their fund- \ 
amental applications in the works- > 
day world. More substantial than 
fiction, more absorbing than history 
are these tales of Antarctic explor- 
adon, radio linlb in the ether over \ 
a thousand miles, breaking up guns v 
in Berlin and battle^ipS in Boston, ^ 
new inventions from the master- 
minds of Edison and Steinmetz, ever . 
new uses of electricity in the home, 


the problems of manufacturing 
tractors and safety pins. 

Now in all matters of science, in- 
vei|](ions, engineering and industry 
the '^Sciendfic American'* is the 
only publication to bring you accu- 
rate and authoritadve account both 
in current events and in scientific 
research and development. 

A man's library is a good index of 
his ability to succe^, and on his 
current iipading rests largely his 
business ability. The well-read man 
who knows his Payne, Edison, 
Einstein, Wells, Parsons and Collins 
is the man who meets the day's 
business with a thorough under- 
, standing of conditions round about 
him. The **Scientific American" is 
this man's best friend. 

In the recent change to a monthly, 
"Scientific American" offers greater 
editorial scope, more reading pages, 
and subscription reduced from $6 
to $4— we welcome your subscrip- 
tion or that of your friend. 

\ \ \ \ 
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Keep Four Silver Dollars 
in Your Pocket 

and at the end of the year you will still 
have just four dollars, or a hole in your 
pocket. 

Put four dollars in a subscription to 
“FORBES” (26 time-saving, business- 
informing, thought-stimulating, work-in- 
spiring numbers) and before the end of 
the year you may gain ONE BUSINESS 
IDEA from a single issue that will mul- 
tiply your $4 investment a thousandfold. 

By way of illustration can you 
answer these questions: 

What induttnei will be favored ones 
in 1922? 

Do you know how to pick the beat 
locationi for storei in your city? 

Do you know what mental teata ahould 
be uaed in picking your executives? 

Can you tell how the United States 
Bureau of Standards helps manufac- 
turers? 

Are the stock and bonds that did best 
in 1^1 still the best to buy in 1922 ? 

Or IS It time to sell the leaders of 1921 
and to buy other lecuntiei ? 

If so — what others and why ? 

Is the farmer getting a square deal and 
what bearing does the present agricul- 
tural situation have on business recovery 
in general ? 

Do you know the way that freight rates 
can be reduced ? 

These and many other questions have been 
answered in recent issues of Forbes May not 
the answer to one of these questions prove to 
be worth infinitely more to you than the cost 
of a whole year’s subscription? 

Will you keep your $4 or put them to work here? 


“FORBES” 

120 Fifth Avenue New York, N Y 

P1«M« wnd **PofbM'* tvtfy two weekt for ■ year ■tartlng wilk 
Um BMt nunbor 1 mcIom chock lor $4 for the next 26 non 
here, or 1 will remit on receipt of bill Ceoeda GOc extra 
Pon^ SI extra 
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la n Modem Nocoaaity For 
Vow and Old Concrelo Floors 

La p Mo ifa eyDurnsiacoocreteflooraeaaooneidiqy 
areloid. Then they will never dual or d i ri ptegiate. 
FlualFLaiphlolilh on oU ooocretB Boon and duet- 
tfg d hton egnition ia atopped and yon have 
aavea oonatan^ mounting upkeep bVa. 

Over 200^000;000 Square Feet 

qf IvpidoUsed ooncrete floors Is a proud rsoord of 
itodm oo nsei r ati on in liMtorisSs schools and smaller 
boildinfs througboiit the entire country, during the laal 
twelve years. 

LapidoUds, ths original liquid hardener aeepe In and 
chemicslisee the concrete, so that it becomee harder than 
granite— w ea r proof dusUeaa- durable for many years. 

SOHWgaOMf pnoBSigTS LapWoUth fo ^ Msad^ tte 


Gincotit 

thednraUeMUtWMte. WeebeMe, Bre- 
luaMng, and of aaeaptleeal eevw ln a 
^y ei h^ Qle^ Flat aed B«|ibeir 


new tUb to elder new wandesi 6eera< 

SUtrmHght 

e»e preteftlw not eaeUag tar ell hdad 

ef worn at new reeS SeYMlekerae 
nueartal coat of new moiL 


raiqoe et io a ed leader ia Its fleld 
— aa other materiel ippraachM 
It. in petfonoaeace or pepa- 
lerity. 

Wkeayos oeeUnfdolltbsim 
efeematedefeetiWMtieB nm 
cost le coexpeted 

with the eenrlee tmadofST 

Write for toetlmeniele from 
your dty or town — eleo mm- 
ple lepidolieod Uoekead foU 
Uteretoie. 
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mu You take 

a delightful excunkm into one of the most fascinaHng 
hy-paths of science with 


E-L Bouvier 

In his new work on 
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With the Editors 


F irst of iUl» a few words ttbout oor 
cover The general theme Is 

radio— Smt subject so mtiA to the public 
eye at the pr e sent moment The partlcnlar 
ttaoma U the amateur radio transatlanttc 
tests, cendneted during last Deosmber by 
wnreral jpouug tuen who set up and oper- 
ated n traiunilttlng statlqo on the out- 
skirts of Oreeowldi, Conn. Their statioQ 
was boused in a small portable building, 
boated by an oil stove, obvloualy theitp 
conditions, eonaldertog tbs Intenss cold eC 
the mld-wlnter nights, were hardly oui- 
dodvs to wartntb and real comfort Yet 
tbeee young awn spent nt^t after night 
ndjaatlag tbslr tnutsmltthig squlpment 
and stndlng out tbeir coded m ess age s fti 
the bops that fbey might be picked up by 
the repranntaUve of their radio fraternity 
located In Scotland for the duration of the 
testn They deserved to soecee d and they 
did, with less than one kilowatt of es 
ergy, the IBOG station spanned the Inter- 
vening S200 mtlee of land and ocean. Our 
cover depicts an Incident during tbs send- 
ing tests ut this Uttie station. 

T HB terrible catastrophe whlcb haa be- 
fallen the Army seml-dlrigtble **Homa** 
was hardly to be thought of in advance 
Soiurtiow or other, w« have come to look 
upon Che rigid typA as represented by the 
Xepprtln, with suspicion, tor there have 
been so many acHdents with this class of 
aircraft that almost insHncHvely are look 
for more of them. Ttie semi rigid and 
mitt-rigld machines, however, have enjoyed 
H less dlssstroua career, these closely al- 
lied types have Inspired aoue degree ef 
faith ta moat of us, la and out of aero- 
nautical dnlsa, The aomiler dlmensluna 
of the snni-rlgld and non rigid alrahlpa, 
tiio, have made tor a mlnltnuiii of accl- 
dunta, and when such aeddenta have oc- 
curred, they have not asaumed the propor 
tluna of a catsHtropbe So In this issue, 
In a form that has already gone to preas 
NH these lines are written, there Is a de- 
wrtptton of the **lloiua” and her trial 
rttghta. It renuilns tor us to tell tlie story 
of the **ltoma** dlaaster In the May Issue. 
Hotter still, we are going to tell the story 
Ilf helium gaa— that non-inflammable sub- 
Mtltuts tor hydrugra — which is again in 
the public eye. Progresa of real value has 
been made here, and we pride ourvetves In 
having the lateet tocts. 

W HRN word came from Kitty Hawk, 
N C., to the eflV«l that two brothers, 
ttie Wrights, had made a snereMiful lUglit 
In an engine-driven flying machine, every 
*410 was skeptical. Who wouldn't bes, at 
that time, wlwn virtually little had been ae- 
conipUahed In the way of flight even with 
the cumberaoine llgbtef-than-alr machines? 
Yet tbe word was tlis truth the Wrights 
had mads a fllgtit In a power-driven ma- 
chine. And history Is torevpr repeating 
Itself Not so long ago word come out of 
Oermnny, telling of the wonderful soaring 
flights of Qerroan aeronnntlcal eaperi 
menters, 0ns experiutenter was said to 
have made a flight of 21 minutes and 87 
seconds In all directions, rising to a height 
of 200 feet and landing close by and but 
40 feet lower than the starting point A 
difliealt story to bellevw--qull4toa a par 
with tbe nuDor of the Wright brothera' 
first flight) 8o we waited until tbe pbo- 
tograite bagan to arrive and hntU we 
rouid receive exact data from Germany 
Then we turned this material over to Mr 
U d*Qrcy, a recognised luthoilty and 
writer on aeronautical subjects sad one 
who. at first band, has seen aviatton de- 
velop toom tbs first meet held at Bhclms, 
Francs, to ths present dayr Ur. d*Orcy 
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uHh thi* story of thv lartirlnK blrdiikon In 
HiIm iHHue. and he UKaures uh lliat It luarkH 
till* iK-frinnlng of n nnw era In aviation 

N tiW unil Hgiiln U Ih our good tortonn 
to la proplu In. H«iUK*tlineii our proph 
(niH <«!> after the lapse of 
timn> >eurH HiiiiietiiiieH ue have but a 
Mhort wait TImih In our March Issue we 
had Hiaiii tiling to hh> regarding tho exces- 
Hl\e weight of ntllmnd coaohee, and we 
predicted that nillriMulM would mha have 
to resort to lighter irutna The limit of 
weight hoa bvt*n n>nchiNl--aurpaHaed tn 
fact, and progreaH must non tie made to- 
ward rediRtlon of weight While we were 
writing those pruphoUc lines an expert 
iiicnt In weight reduction wuh going on In 
Knginntt A radU^ul < liange In tla. arrange' 
uient of wheels and trucks on pHHiatiger 
coaches lias brought nlMiut tbe articulated 
iruln — Uie entire train becomes a single 
unit, Instead of being assembled of Hep- 
urate coacheii. \\e preHonl an account of 
the articulated train In DiIh Insw*, feellag 
that It poinlN the way to a reduction of 
weight In American Killing apick 

E lectric Iuiuim have come tn for 
their Nhare of publicity Recent In 
reHtlgatlons to New \ork City have dlw 
cloaed Home IntercMtlng facts regarding tbe 
coNt of making electric lainpa as contrasted 
with the Helling price, and while It Ik 
diHtinetly out of our province to lacuna 
the c«»miiierclal end of lamp manufacture 
It Ik our work (o tell about the manufac- 
turing pnN'eNfleH. There Is a real story be- 
hind each electric light its production 
callH for the itmwI Intricate machtutry — 
inuclilnery that fashions glass Into all 
kinds of tdiapeM with the skill of the most 
exiwrienceil gluss-bloner, and thst asssro- 
hleH dilUmte porta with n dextsf^ not 
f\Hi appKHiched by the human hand 
Ihretofore the facta regarding lamp pro- 
dut lion have been more or less HecrsC, but 
we ha\e finally Mwceeded In obtaining 
the intent data ohlch Is preiwnted else- 
wlien* In this Ittsue. 

I NTKHEKT in Dr Currlngtim's article of 
Jjinnnry, “The Afethunlsm of tbe Pv 
chic, ' has been fullv up to expectations. 
We do not retail that any ttlngle story 
hHH ever rcmilted In the necessity tor our 
forwnrdlng m> nmnv letters to tbe coo- 
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trlhutor Tile dlHcuRKhai vhloh l>r Car 
ringtfm huN thuH ably opened will be con 
tinned hy nt least two more articles In 
etirly Ihhucs. One of the stuff will dlacuHS 
tho yisyrhlc manifestations — we have ax 
plalnetl aln*ad> the HcuHe In which we use 
the term, and shall not further apologise 
for It — which pertain more HtrUtly to the 
mind lie will show one way In which 
these can Ih txphilned without the Intm- 
(ludlcm of anv Kiiiiemiitunil element, and 
he will lOKlMt that IIm-k* asKiiritiitloas be 
(llKpom*d of, for or ngiilnHl“ proved pus 
Hible or (IlHpKi^cd— l^efon other and less 
happ> exptiinntir«M c-onie Into consldem 
lion And I»r f itrrington will carry his 
Ktorj fiirthtr, git lug Htmllarly an account 
of several of the more oulsiandlng phy* 
hfff effw Iff which hate l>ecn pnatuc^ with 
out riHihle agtnc} nhimlng likewise the 
plaiislhh* of rhi cxplanathms which 
lia\e Iteen. put torwnnl to account for 
these, and making ii few suggestlona for 
further atta* k iiiksi the problem of paychlc 
roHcanh We belle\e that the gGnemt im- 
proKHton creuted b> Ihese two articlea will 
Ik* that, dlfllcult and tennouH uh this sule 
jeet Ih, are really cntnlng to ao under- 
standing of It that conipareH favorably 
with that poAHossed, In their field, by the 
very carllent pltmeers In electricity 






Caterpillars were specified 
in preference to pneumatics 

When the Qntnd Rapids Oravel Co of Orand Rapids, Mieh^ purchased 
the truck pictured above they could have had pneumatic tires but they speci- 
fied Caterpillars instead 

This truck is used in hauling sand and gravel direct from the pit and, as 
the picture clearer shows, the road conditions demand tires tiiat are aUe not 
only to get traction but to stand severe punishment as weU. 

Pneumatics might have given the necessary traction but Uielr inability 
to stand punishment would have made their use very expensive on diis 
truck. Caterpillars, however, give as much traction as property inflated 
pneumatics and are also longer-lived and more dependable. 

It is this combination of traction, dependability and mileage with low 
cost per mile which invariably leads the careful truck tire buyer to equip his 
^trucks with Caterpillars. 

CattrpUUin an mada in mnm mUdhitJw tmdt§ 
of ovary ty$io and woight ^ 
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How o«r foMlo worfctn ora distrllmtcd ofor %h$ ooTorol brood cloMdftcoUoM into wbkb ibo Cenoot Bareoii gnmiw them The 1.3 per cent onoeeottitted for ore 
tnmod fal Mlntaf mad while oerHce, hot In ooch small umbers that they connot he oatlsfoetorily ehown on the same scale with the nroupa above represented 
Urn **Do i oo at k ana Personal** gronp Indodeo only hired workeroi owl not home-kcoidiig wives and mothers, who are officially listed as wlthont occitpaUon 



AorisaHsre W Khilss Haaeftoters TmwiHMlattoa Tnwic yroTwiional ixmatte *ihI priwm*t Ckrlesl 

sjtr,MS i^aergMO iuMeMO xjiSJH M 74 mo i lu ooo iMUft.000 1 mo ow 

atJ% HW 15 J% 14 % * 7 % 11 % 

The way In vrhkh the mala w o rters aw diotrlbatad over the souoo a roop a . The pfnUlc sowke worhm U per cent of the total, arc again not represwte^ ^ 
have hoan afnartid, the wan and the women an allocated in entl^ ffifrcrent proporttoiio to moot or the aroaps. The most slaniimt featore of the showina here 
mado ia tha ato of tha ^aaafactiu# grtnp, and tha fact HuU Icaa UUiii eno-thiid of the mole workers are able to produce food for all of ns 


BOW AMERICA’S BIALE AND FtBIALE WORKERS EARN THEIR DAILY BREAD 
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World Crops for America 

How Modern Science Comb* tho World for New Things to 
Eat, Picking and Chooong for the Menu 
of the Future 

By H P. Crawfmd 


A radtfth frum 1 hincM neMl 


W HAT hIiiiII ut ei«t ii htmOrod feum fniiu now? 

Will It Mtlll U» tilt* convMttUrtiut beefnttwk and 
|HMiiiot*H nr hIihII luiw vSktlrrly dlltervnt ap|>etlteaT 
WTuit Mill unr farnia Kn>w? Will It be com and wheat 
or Mhiill we be phmilnff nea crttiw of which America 
knoMH nntlilnic t(*da)? 

Till* world did not iilMuya eat potatoea and 

iiiiiin iieople iml> u foM \curH hko rvaardod toniatoea**- 
**lo\e iipidem'* llwy culled them — hh iHilHonoua. We are 
ctmtlnuuUv cliantdov and developlaK our uppetltaa and 
Mimt Me regard hh ii Meed tiKluy Me nmy cut tomorrow 
It inuat iibHi lie reiiienihcred thiil certain arena of 
our country an* uiiiiixlngly Hltulliir to uretiN In far-off 
liindM. What gniMM HiicccHHfully In other countrlea may 
lie grown tnKHiwafully In Amerftw under the aanie condi 
tlonn. One part of our ctiyntry niu> he imdevelopod 
l)M*auHe HiUHin^kth nothing cun be groMU there profit 
ably Iml In a remote <*omer of tlio globe iiiq) be pottle 
li\lng iindi^r exiictly the winie condftloDH. 

Ttiere la today In the rnlt(*d Htatea one orgnnlxution 
Mhoae wile work coDHlutH In finding new footla for 
Anieiicu It Im tlie OttUv of Foreign Hml and Plant 
Introduction of the United Htnte^ Ihiiartnient of Agrl 
culture AlthiiugH it Iihm had little recognition mid 
feM peo}»Le know of ItH exlHlen(*e« Ita Influence Hh ctir 
reH|Kind«ice and Itn explorem touch the fur-olT comerN 
of the globe where white mm neldoiii tread It Ih one 
of tlic moat romantic of go\'cmnuiit buretiuK Hh cx 
pkirens Mhoae anle duty la to dlacover new plonta for 
Anierhii travel from the Iwurt of Africn to tlie Inner- 
moat rcceM«a of China Ua record of nchleveinmt la 
writtm In deedii quite aa full of internal and na thrill- 
ing HH more openly dangerotia explotta When tbla 
iiflU*e celebnitea In 1922 the twenty-fifth nnnlveraury of 
IlH catubllRliiumt, It will have liuportcNl 
more (bun flOtVit) different planta and 
Heeda to he tiierl out In thla omintry 
(Snalder the date pnini, na nn example 
of one of Ita accompllHlimmla. Datea 
are now lielng grown auceeaafully In Call 
fomta und the Southweat, and tlie nucteun 
<if a Hucceaaful Aineiicun Induatry la be- 
ing foniied Ttiere are now about a mil 
Hon Unu iMdina around Indio, CnllfiimlH 
Kxiierliumtiil date oreburda were catali- 
llahctl at Meccu und Indio, Cul, more 
tlmn n }«ira ago. and a large numlier 
of Ibe heat Old World \arletle» of dutoa 
lia\c Iwen tried out 

There In bdtgelupk* cuttuo. which haa 
UH*(»Uie Hiah II HUiHvw In Arlnmu und 
nelghlHirlng Stiit(*a TIUm waa imported 
fnuii Kgypl *‘Tliere Im notldng cnm|Miru 
ble to the deMlupioent of the long ample 
cotton Industry unlcHa It be the nrhle\'t 
laent of tlieae KiiHt Indliiu iiiuglcliuia, and 
liebuld. a tree gniwa liefore one a e>ea.’* 
la the way one expert put It Tlie flrat 
plAntlnga were made around Phoenix In 
1900 For 12 months or w> the vxiiert 
iiimtH with thla Hlgyptlun cotton were 
innietl on until It waa fVit that It could 
iMi grown on h cntunu>rciul Imsta. Tlie 
flrHt 3 ear about 400 ucrea of commercial 
iHittoo weni planted. A few yeun later 
tlie cothiQ crop of the Halt Itirsr Valley 
for one year Mould haw paid the coat 
of two reclamntion ajatcras snch as now aupidy It 
Ixmg-ataple cotton la uaed In making automobile tlrcH, 
mercerlxed giMMlH and aoine of the finer knit gtioda. 

The Depurttiient of AgHcaltarp speBt 9201X000 Intro- 
daHttg a rice and eatabllahlng an Industry In Cnilfomla 
worth In one ^enr $20,900,000 Then there Is dnmm 
Mheat Introduce*! from Rnsidn laind In the NorUiwrest 
that formerly wimld n<rt gniw crops now produces from 
jO tci 4't inlfllon laiabeta uf wheat Ths Department of 
Agrlf ultnre Introduced the naval orange from BraaH 
and n single yeor's output In California amounted to 
lH.onO00O bows. 

In the Southwest and many parts of the ptnlns Rtntes 


cuni can mil be grt^Mii Tim world wus searched for 
Hiiltabto crops and the result wss that the grafii^and 
forage sorghuiDM vrere Introdnoed Sudan grass. Intro- 
duced from Africa only Iwck In 1909^, has now become 
H \er) popular crop In the Bonthera States and is 
gruMing In tliroughoul the Middle West Peru- 

vian alfalfa was IntnNlui'Od from Peru In 1800 ft has 
ln*vtx CHpecInUy ]Mqtulur and suited to the snathMestem 
and western <nmst of the United BtHles, It starts 
growth earlier In the spring and coDtlnnes later In the 
foil, Mith c*inM*quent(> more cuttings iwr seiison 

Tbest* tnaliiniVM are iierliaps enough Pi convince one 
of some of the llilngH that ha%e been accoroplliilied Cor 
American ngricultun* by matching conditions In the 
United Htutes with condi t Urns In other countries where 
certain <tih>s are (Ming mined successfully Of course 
not all of Ilawp cnnw wire deveinpod entirely through 
the Othce of I'ondgn Seed atUI Plant Introducthm, he- 
oiuse ilie\ arc mutters requiring the nsiiierallon of 
(IHTcrt^nt lines of ugrhiiltiire and of Indlriduiil farmers. 

Ihfon nnj new plant Immigrants are iNnultted to 
enter the United States tliey must go through Kills 
Inlitud Not hoMe\er the Rills Island of the Uussfan 
and Piiltsli liiiiiilgrant for the plant Importations haw 
tlieir own Rills Islaiul These Held workshoim and 
hilNiraUiricK of flu Otilcc of Foreign Heetl and Plant 
IntriKUiftlon un> locuted In Washington, Ii U , Miami 
and llrooksvHle, Fluriilu Hell (near OlondsU), Mary- 
land, IleUlnghuiu Wnsliingfon • Saviinnuh, OeorglH, 
and (Tdi'o Califomlu As wsui ns the new plant iDiiiil 
grant arri\*e8 In this coimtr} It must go b» one of these 
siuthms to be ofttdully InKiMsTwl to see If It Is u desir- 
able (Itlxen Some of tlie ptunts, like fieople, have 
<Useaw*s mIiIcIi If tlie> <\er gained a footladd in this 



Attothor vegataUe gtont from the 
Orien t ' ' a do L a Japeneee pndnet 
reoembUng aeparagna 



Juiabe frutts grown at CUce^ Gal. Whan candied they taste mneh 
It Is Indigeaoas in eevthera and throaglioBt tropical 

temperate Aala 


country would prove disastrous, If they pass the ex* 
iindnaiton, the Seeds or cutHnii^ ate next planted at ana 
of the stations. In a shoit time seeds or plsnts are 
ready for dlstrilintiun t*i fiirtnero and nurserymen who 
It Is known are In n positlan to care for them Aa the 
seeds and new plants become more plentiful from year 
10 year tlie dlNtributhei ta hmde on a wider M*al^ and 
finally proctlcnlly nnyane who desires some of the new 
rilanes u gt^-cn s few Those recriviBg the plants or 
seeds are expected to make reports as to their prog nw s. 

The station at BrooksvUle^ Florida, was estabtished 
to match the condltlonB ta the itiolster but ant tropical 
portions of Oblna and Japan, ttw Oblco atatlon ta 


Oa 1 1 f o r n 1 a , 
because of Its 
abundance of Jtad 
gatlon water, (Is 
high samn^r tern* 
peraturo, long 
growing season 
and mild winters, 
makes tweatble I 
the trying out of 
widely varying 
crtipa. The Bell- 
Ingharo* Washing- 
im, station has to do especially wrltta experiments with 
flowcrliu bulhe. The stattan In Washington, D Oh Is 
M (lere lifikit of the dleease Inspection work la carried on, 
us well as mun 3 laboratory experiments of a ralecelbi- 
neous character 

Tliere are few things more romantic *imn tbe^ work 
of an agricmltunil explorer Most explorers tbial mors 
or teiw with the ertdent things in a country* TIm agri* 
cultural explorer deals with things that to an ordinary 
liersm wrould he almost Invisible. He must tr a ve l to 
ilie Amt nf ihe-Muy places and study Indlvldnal idants. 
TTie ordinary explorer would gl\e them only passing 
notice TVi be a successful explorer (me shonld also 
have n wide knowledge of agricultural ouniHtlans at 
home HO hr to be able to know a “find" when be sees It 
Pr(»l>ably few have done us much fi»r agriimitural ox- 
ploratlon qs has Harbour lAtbrop, who was swanM 
eufiie time ago the first of the Msyer BCemorfal Medals. 
Mr. l^atlirop Is a private ciHsen wlio has conducted 
numerous expeditions In search of rare plants the world 
<»\er at Ills own exfwose Often lie hni token repro- 

sentatlves of Hie Depaitment <»f Agricul- 

tura on these exciirslons and paid all tbo 
cost of the journey Mr Lathrttp first 
hmk David Fairchild, now the head of the 
Offloe of Forelga Reed and Plant Intro- 
dnethm, with him On this trip he and 
Mr Fairchild ccmcluded that the work 
should be dene In n Mg way A plan wus 
Huggesteil to Secretary Jamea Wllwai of 
tlie Deiwrtmeot of Amicnlture, and he 
ordered It put into effect 
Mr Lathrufi and Mr Fairchild mode a 
three-year agricultural exploratUin, vlalt- 
Ing every continent and une-hulf of the 
countries of tbe world. It was on this 
excursion that the long-staple cotton, men- 
tioned abovb, was Introdu^ to Aniertca, 
This trip aW marked tbe fimndathm of a 
real workniile department, devoted to tills 
line of work. That was ecmie 20 yeura 
ago, and Mr tathrop sUll oottUnues his 
Amrneys, taking experta with him at vari- 
oni tlmesL Some time ago he parohased 
a prl\nte bamboo grove near Savannah, 
Oeorgla, and praronted it to tha Depait- 
ment of Agrtcuituro on a B9>year lease 
One of the fkmons exptorers of tbe De- 
partment of Agrlcnlture was Frgak N 
Meyer, wlio at his dAatb a few years ago 
left tbe money rotabtlsbtag tbe Meyer 
Memorial Medal to be awarded to agrl- 
eoltnnil explorers. Mr, Mayer spedallaatf 
^ ta Olitaa. be had walked 10,000 mllos 
through the heart country, MancMl^i 

and parts of Tibet gntrSMiriaa Tnrfceatan, kwMnt tor 
Idants that might be of value in America. Aa David 
Fairchild once ao aptly aald of hlmi 
**Hls hardy yeHow rose peers ta upon tno tbrotacb 
my study w tado w , and up ta the herdir hlg scprlet Mty 
ti Uv b«>d,L vrhlta the perfume of Up nine hag baMy 
passed away HHi vrhltobarlted pta« Is dusting Ita 
polletf into tbe air, his Buonymoua dtal hla bafdty bane- 
boo art growing at Ui^cnman of tb» Jmm% amt hta 
clry-Und eha with ita dsllcata kraMbea shiitn tha 
mtronoa, go inweh of ka aacwmton^ 

plantad to tide oeutry." 


Ilkt dates. 


^IfilblENTinC AMEUCAN 227 


It U mU tiMHt Itervr ocmM ketp la ivOad dmuHuiAi 
«t pbau»-*'«vcn If be bad «md tiwm only ooea-aad 
raetHP^ ftbiKaf taataatlr aW that dm atnaven to 
litaL Bd callacM wild alfattu la m CavoMia. dd- 
Moa Taitataa a&A BtborU, aorfhuma and Ohlncte 
|iMir« la tfaadiarta ; wtM ptaebeo aad alnnoda in the 
l&UM Py m d b iee , cbeatntiUi eaat of Pekla ; pendmauau 
In tbd bQ^tdmlNi Valtagr, wild cunlfvn la the Wa Tal 
citnw fndtii on the Upfwr YangtEe, hombitoH 
and atrawberry trm (the Yang moe) aootU of Hhaag- 
liai. jojabca and the pdkmd peach In the Shantong 
pro\iiiee; dwarf alitaaids, dwarf cberrtee and aprtoota 
and larse frultdd olenatere ih RuHalaii 
Tofkeetaa, dewrt popUra and tiunarlakii, 
wheata and barleys in the deaert reglcm 
of Ohltnwe Turkestan, wild apples and 
apriootf In the Thra Hhaa range which 
divides Htherin and ClUneae Turkeetan, 
and large fmlted carrants from the 
Yalnitsk ProTince of Siberia 

Yhe life of an ngrlrattural explorer Im 
nut on easy one Mr Ueyer was once 
utuckad by mflhinM In Harbin and one 
time stood bp against u wall to be aluit 
but he managed to talk himself out of tlu* 
uncomfortable altuatlua 

It was only a ftiw moothi ogp that fL L. 
niumts, another of the explorers of the 
dcporfment, retnmisl from a 12 months* 
tour In Africa Mr Bhimta traveled from 
OHt»e Town to Rgypt, nnd, all told, jour 
neyed about l(MI0O miles over tira dark 
continent nowc^ier, ho did not flml It 
ns dark as it has sometimes liem pictured 
nnd declared that most of the dangers of 
African travel have been greatl) exagger- 
ated. Mr Bhantx exiilored the wild 
jungle-country of the tapper Omgo, and 
jOQme>ed into the wild nnliniil country of 
British and Kust Africa And jet the party sum not 
molested by either natives or unlmuls. Air Hhanti 
brought back ntore than 1000 Hperiinena of African 
plants which will be tried out In America One iiilgtit 
name many oUier explorers who have dmie great things 
fbr Americfin agriculture, but the brief stories of these 
three give some idea of the life of an ugricultiirul 
exph>rer 

There are scores of novel and Interesting plants whlcli 
lire just cmtiliig into use In America as a result of tlie 
plant esfdmwHims. Take the chayote, for Instance. 
Ihe ebayote belongs to tlie cucumber familj, and Its 
native homo la in Mexico and Central 
America Tothgr It Is grown in some of 
our Oblf States and In Routhern Califor- 
nia The different varieties vary In else 
fn«n a few onwvs to tw'o pounds, or 
even more, and the ook>r from dark green 
to an Ivory white. Chayotea, If stored 
In a cool place, may be kept for several 
weeks. Wlien preimred for tlie table, 
they are fried, stuffed, pickled, or linked 
with cheese 

Tliere is the Assyrian pear This was 
dlHcuvercd by Frank Mejer, Uie explorer 
referred to aN>\‘e The Asiwrlan pear Is 
resistant to fire blight, which has hem 
tlie bane of manj orchardlsts. Kxperl 
iiiimts are now being carried on with this 
pear In Oregon 

The Japanese udo, it Is liellm-ed, will 
liecome one of our most popular vege- 
tables. It has a unique flavor and to a 
large extent iwinbleH nsiiaragns. It 
makes an appeorance early In the spring, 
and can be Uanebed Uke endlw and cel- 
er> Thd shoots which It j telds are often 
two feet long nnd an huh in diameter It 
does not bav« to be replanted more than 
once In ten years. The advantage over 
ttsparagos Is Miat the white shoots of the 
udo are edlMe to their very hose, 

Thai there are the mangos, niere are 
said to he more varietlM of luangos than 
there are of pea^hee. There are eome no larger then 
a ciutMigde, and otbm which ^1^ six pounds. Tbeae 
fruiti tota n most popubir food in India. At the plant 
Intrndbcttott garden at Ubind. IrioridSfl the neparpnent 
of Ajprietiltbire now hen fhritiiHr eome hh dlffenwc varl- 
etlea, Hie i^nheffnlar reputatton whlebnbe mango re- 
•ixdved gong yeaiv ago was goo to the Inferiority of 
MHoe bnporM vniMfee. The better kind of mongos 
aiw he easily eatmMcantilonpes and hove a drilghtfui 
odor, mprii hfce that of pWe ep plee. It Is beKeved that 
tha mango win hecemh coy of the most Important 
iwodneui <4 eowthem noridn. 

Tha prodnetioB of Oriental perrimmooa Is joet getting 


under way in tbla country The Oriental perslmmoDs 
are hardly to be cemfused with the comuam perstmuasw 
grown down Bontb. In Japan the objectionable pucker 
perritatiKwe is removod by packing them lu barrels 
satarated with sake, and rinUlar processes are being 
worked out in America 

Hie bamboo is now being grow n extensively In a few 
plantinge in tbo routhern United Btates. The Oriental 
tlmlMW bamboo Is said to produce Its seetls not c»ft«ner 
than once la 40 years, so young plnnrs had to Iw brought 
to AiiterlcH nnd tiieil out BauihtHi may lie used fur 
luirrel hoops, trelllsets light hiddens iHisketH, furniture. 


find even for fiMsl Tlie gliint alusitii, wlilili sometimes 
gniw at the rate of o\er a foot n dn>, when c«wk«Hl fonii 
a great vegetable delkm^ 

Tliere are the jujubes, which are also c(Hiii>Hniti\e1> 
new to this countrv The jiijulie free, whhh grows to 
Is* some 4tl or ition» yrors old Is well suited to a large 
iwrl tif Aiiiericn, sinen* then* iipiwars to be no weather 
t<io hoi for It, although II must not ha\e too iiimh 
moisture The fruit of Hits tree has ii fla^or unlike 
thut of anj other fruit and wlien candled tastes like 
dates. 

Tlie Oilnese pet sal Is lettuce's greet rival, nnd one 


gardener In New Jersey has grown it foe several years. 
It can ba produced for about half the cost of lettuce 
add will grow almost anywhere tfarooiihout the country 
The dasheen bns often been menttonedr It Is atmllar 
to tlie white potato, hut wlien cooked bns tlie flavor of 
chestnuts, It may ha prepared In abnost any way that 
IMiutoes Can, and la cooked^ahout the same feagth of 
rimft In many parts of the Pacifle Coast and Oulf 
regions there am places whare the daSheen could h* 
grown more sueceasfnlly than any other crop. 

Hie tung^fll tine is being triad out la the Oulf Coast 
States and In Cattfbrnla Fntn the seed of this tree Is 
made an oil which pnlnt mafntfiictdrfra contdder one of 


the heat drying oils known to the trade. ImportatUAM 
of the oil each year are estimated at between $5^)00,000 
and gfl,U00,00a The trees estabUahed In America seeau 
to lie doing well 

Miwt iieoplo are familiar with the platachlo nuts, the 
little green nuts used ao often In ice cream and cake, 
TrecH bearing these nuts have be<n Introduced from 
eentnil western Asia, and It has been found that they 
do exomllngl} ^ell In the Haernmento and Ran Joaquin 
iiille^M of (*iillfnrnhi 

One iiilglii go on and eniiiiterate iiliiantt Indefinitely 
ii«w plants which arc l»elng do\ eloped for Atuertcan 
funiiK and gardens. Tliere Is a Oldnese 
(lu'Htmit that Is nmlstant to hark dlsraaa 
a i hinest* dr\ land elm that U resistant 
lo exlmiie dnaiglit rngliHl imd eitreiiieK 
of hot and cedd and a sweet clierry lliut 
riiiens ten diijs b* fore the earliest 
cherries Tlie ii\<Kadcm are alwi hec*ondng 
a poiHilar fniU and iMmseHM a real frtod 
\ nine 

One sliould not forget i1a flowering 
liulhM which lire gi'trw'u In mu«1i pn»fiisl4Ui 
at the Bellingham gnrdcmH riu fuiiiotis 
Dutch bulbs for which Anurhan iHsiple 
lia\e Unm isiAlng around g.±OitiHSjO unmi 
iillj cun be growTi quite as well In 
\itierlc*ii It has lieen dlsct>\ered and In 
fac-t, Ihe homegrown bulbs In Home n*- 
iqiects are superior to Iniisirted stesk 
The Held of plant exptnriithm Is alimist 
unllinitiHl In fact. Its iMissIhllitleM Imvi 
hanllv IxHm touehed Cut of the hiilf 
mtlllon or so distinct plants grown on 
tlM* glcdie man so far has learned to um 
only a few hundreds. Wo will not neoes- 
Hurlh eontlnue alwnts to grow tbe pliinls 
we do now Some of tliixa arc eziwnsire 
fernd prcslucenc sonu pnsluoe foo^ that 
an* dIAlcult to dtgeet and some we may leave behind 
ns we learn to like others Isdter Tlie Ainerieon food 
prcMlucor todaj cun ptc k from the entire world the cropa 
moMt Multetl to Ills land 

Thundentorm-BreediiiK Spots and 

Enaineerinc Deidgn 

A FTKR dlMUttslng Hie piidsddlltj Hint thunderstorms 
are likely t<i develop with more frequencj In cer- 
tain localities than in others, due to local cunditlrais, 
Itoliert K llortrm, eonsultlng englne«*r, ^oorheesvltle, 
N \ HuggestH In the A|>ril MontM^ IFentkcr Review 
that tla» Huhject Is worthy of study be- 
cause of Km relathm to the design of 
engineering works Mr llortun notes 1 bat 
he has oh>«er\ed thunderslonuH over cities, 
parttcuhirly Alhanj V Y and ProvI 
clencv, 11 1 **whlc li originated Immedi- 
ately over Hie city and did not travel 
far outside their limits days when 
then* were no other adjiicmt thimder 
Htc»nus ' He expresses the belief that 
'some oltli^ If not Indeed most Inland 
cities of sat lOOflflO populntlou or more 
apiM*ur to he thunderstorm stKits.' He 
also points out thut ‘a shallow lake with 
siind> margins located In a forest nai\ 
serve ns n thunderstonii brooder** nnd 
(lies as priNif oliser\atlonM made by him 
o\*»r Oneida Lake, N Y Furthermore 
‘Some western arroAos are notable far 
the frecpienc V ctf cms iirrenc^e of so-culled 
i loud hurst tlmndorstorms w lierens 

another adjacent to It might randy pro- 
duce them Hie deslnilillli\ of olmervii- 
Hons to show what imrtUular areas, rtirnl 
or urban are whiit Mr Horton terms 
“thunderstonii breeding siHtts* Is urged ns 
bearing upcm the design of dams and »f 
sewers What Mr Horton shah In enn- 
cUislon ulsmt ciHi*M breeding thunder- 
HtoruiK and the relation itf this iwstsihllUy 
to sewer design fcdlows 
“An Indication ctf the truth of Hie onp- 
ismUton that cities hreed Hnmderstormn ndglit be oh- 
talnod hy <'otii|mrlnnn of rain gages In the mirroundlng 
c^mmtrj with records taken In Hie cUy daring tbe 
summer Should It prow true that cities arc In aome 
Instamv*! thunderstonn bm*ders, wtiereas other nearb> 
cIHps mar not iswsess this characteristic, then such 
fhets might hme a A’crj Imisirtant hearing on various 
engineering proldems, nomlily storm-sewer design, ami 
might vitiate the utility %f nindtcatlao of records of 
thnnderstorm rain Intenritlea In one city to unoUier 
nearby dty, even though the climate of the twet places 
and the total rainfall per annnm might be very nearly 
Hie same” 




A caOectioa of bUuiI hamignuiU arriving atWaaUngtmm wlwre everytUng 
recrivta nndergaee a rigid exaaUnattoi to make anre that 
it Aco not luifbor dlaeaae 
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Applying the Lessons of Industry to the Theater 

Ingenious Devices, Partly or Wholly New, Incor^torated Ittto Niw Yark*a NiMraat Play*Hoi«ij 


G RBUlT liniiroT«inent in thcuter faallding bu bMB 
nuide In tho iwAt few yeara, largely with a ▼!«« 
u* the couifurt unil roOTenlence (if patrona. MeUioils 
and devloeH fur handling acenery alao bare been Ini- 
pruved and adot>ted hy a (hw tbeatere, again with an 
c*yp to tlie patron, for tbeee have been fur nectiilBf 
deter atage effects <ir for eborteaalng the wait between 
uLia. Now conies a theater embodying all of these Im- 
IiniveuicDtn, but defdgned also with the qwclfie Idea of 
iiiuklng it easy for actors, etoetrldsna, atage bands, 
scene shifters and all others of the army of workem 
iKflilad the footlights, to coordinate their effbrts to 
produce a good play Moreover, for the first tlms 
■vojgnltkiu la given by a thcAter to the fact that the 
iiuaUty of workmanship (in this case the play) may 
depend mightily upon the surroundings and enTlron- 
siient of the workman 

The detdgnlng, espedHlly of the stage and Its eqnlp- 
ment, has bean gone about with predons little regard 
fur precedent and tradition Many of the old devices 
of the stage, which are present In nearly every stage 
In the coiutry, are gone and In their stead Is a cob 
leetUsi of new dovlces whJd> are ho obviously good that 
we are forced to exclaim, *‘\Vby didn't someone think 
of that beforer 

Our drawing shows the main features of the stage 
conatnidbm The theater, from the rear of the bouse 
os fsr as the edge of the balcony, sltbuugh vtegafitly 
npfsdntcd, does not differ appreefubly from that In oUier 
new tbestero. The ttrst dl8cr«fsuic> we discover Is the 
absence of Uie battery of spotlights usually located, 
%vtth their operator, somewhere In the gallery Instead 
there is a bank of floodlights so cleverly concealed In 
the daruratlons of tlie under rtm of the balcony that the 
audience sees only their effect and never notes their 
presence. 

The most striking Innovation, perhaps. Is the absace 
of boxes, which have long been a trudttlonal feature of 
theaters, although a notorlousty Inconvenient and high 
priced spot from which to view a play In the space 
on elthw side of the stage usually occupied by the 
holes there are two miniature stages, which com 
munlcats from the rear with the main stage. Their 
tmmt Important use is for the purpese of acknowledging 
applause. When the main curtain descends at the end 
of an act it remains down and the time usually dsvoted 
to raising and lowering It to acknowledge applause is 
saved. Ths actor or actors, meanwhile, st^ to the 
miniature aide-stages Into the Illumination of spot- 
lights concsalsd In the balcony dscoratbma. 
aUgss also may be used fSor tbe presentation of a pro- 
logiMi, or In the caat of a large spectacular producHon 
may be easily connected to the main stage as ^'spruns,'* 
thus extending the available stage room acniss the 
mlirs width of tbe building. 

Another feature which will be quite noticeable to ths 
aiNllence, and quite as pusallng, will be the sudden 
oppesnmee of the ordiestra, apparently from nowhere. 
The explanation la that the orchestra pit Is really a 
huge liydranUc elevator, which can ba lowered out of 
algbt or raIsfMl to ault the occaaloQ. Tbe ordieatra 
enters through tbe bosproent, and when ready to play 
la suddenly lifted Into view of the audlmce. The 
*«l«vaU>r takea the form of a creacent, aupported on 
atveral hydraulic lifts. Tbe orchestra pit can be raised 
evmi to tbs level of tbe stage and uaed aa an extenMan, 
The effect which arems next moat remarfcabla to the 
audience, no doubt, la that In out-of-door scenee the 
sky, inataad of being a wavering “drop** of blue cloth, 
seeuB real and quite as Uniltbms as tbe beavena them- 
selveaL Thla Is accorapUahed by the uae of a ''boftaant,** 
a device which orlgtnatad In Kurope, and which has 
been used In one or two of tbe small “art" theaters In 
this country, hut never before In a commercial theater 
here. Tbe back wall of the building Is simply shaped 
of aiDuoth cenwnt with curved corners. It Is a neutral 
gray, and tbe stage director, through bis dectrictun, 
IMtlnts upon this background In light the effect he 
( to slres be It the effect of night, of davm, or the shlm- 
Dierlng heat of the desert noon A small tteoch Is 
ounstrncted Just In front of the wall so that workmen 
and actore may pam across tbe stage unobeenred dvuN 
tag the larogrois of an act. 

Ur Bari Carroll, the designer of this theater, regards 
the adopHoQ of the “hortsant** aa the greateet ktagle 
step fbrward be has taken. “Playwiighte have been 
very cautious,** be said. **abnut writing out-of-doors 
scenes tafo their plays because of thdr anreallty. I 
have experimented extenalvriy with the horinnt and 
1 am convinced that this detnoastratlon wtU canoe It 


to he generally adopted. 1 think It will bring tim ogl- 
of-doqr play, now almost entfraty Umitad to the aaoefeg, 
to tbe speaking stage** 

Vrom tbe viewpoint of coordtaatton of effort, an Im* 
portant change Is In taking tha efectridas and fltage 
manager from the “wings** and pbudng them at the very 
front and ctmlcr of tbe stage In plain view of an of 
the plu)ers. They sit in a pit with their beads jist 
above Htage level, but are cooceaM from tbe audience 
because their heads are just below tbe line of vlaltai 
from tlie topmost seats In the gallery over the footUght 
teflectora. From thla point of vantage the director and 
dectrtdan observe not unly every Hgfat and every effect, 
oa well aa the actors, hut tbroogb a te lo acopic pee|taole 
at their bocks can aee the entire audience and an of 
the bouse Ughte. Hltbeitu ChU wgs impoeslbli becanee 
these two Important men were located In tbe wtaga^ 
where they bad an Imperfect and distorted view of 
the stage and no view at all of the aodlsnce and bouea. 

The electrical arranxeincnta alone for a large naklem 
theeter might well occupy a page of deeeHpttan here, 
hut we shall have to note thim brlefiy. Tbe iheogtata 
for ‘^fading out** or “fadtag la" the fuotUghta and 
floodlights aro huge motor-driven affairs, wbtia the 
great number of swltclwe are of tbe remote IMtrol 
type and altogether occupy solidly a good-vdaed room. 
All are (qierated from a central control board hy tbe 
chief etectrldsn, who may have a number of aselataara. 
In this new theater tbe etectrldan la provided with a 
master band wheel to which hla aaststanta **hook,** 
electrically, tbe various apimratus be la using at a par- 
tlcubir moment. For Inotance, If he is changing from 
the effect of dawn to dayllglit, the deep blue and red 
lights would be so connected that turning the wheel 
would slowly fade them out, while by the same move- 
ment the blue and white lights would fade In. Within 
reach of tbe electrldan, also, are a great nnnibtf of 
master levers by means of which he operates the 
switches In a romii beneath the stage to eecure hla 
lighting effects. In much the same manner that the 
organist operates the stops on n pipe organ. 

Another discarded Inadequacy, amall in Itself but aa 
old as the theuter. Is the peephole In the curtain This 
has been replaced by a telescopic lens orrangement on 
either aide of the stage, which gives an easy view (»f 
the entire audience 

The degree to which realism can be carried may be 
reellaed from the fact that the stage equttanent Indudan 
a kitchen range with utenalla and dlaliee tar oooU|ig 
and serving a full meal When tbe lines of a play oidl 
for tbe aervliig of s nieul It will be a real meal of veal 
food, served piiilng hot from the Utchen In the wings. 

The arrangement for iuudllng scenery and drops 
also Is noteworthy Tbe large plecee need no longer 
be pushed ubnut by '*msln strength and awkwardnees.** 
but Instead are whisked aloft by oounterbalaneed enblea 
lud secured there by a taw men stationed on a plat- 
form wane 00 feet abcfve the stage. Tbe countor* 
balances are buckets fllled with buckJdiot, wbUh may 
be emptied or fllled to the proper Wright Thna a taw 
men are aUe to perform the work that once required 
tbe eervicee of a large number of aceoe^Atftera, Tbla 
system Is coming Into gradual nee, bat tar the fleet 
tUne tbe theater deatgner baa reaUaad that it makes 
imaecaeeaty the two wing bitiednlee en each aide ef 
tbe etagi^ which are standatd to theater cooatrnction. 
Once uaefnt tar raising and knrertag drops by band, 
tbeae baloenlea lately have beat not only weleae but 
collectors of dual and Junk, 

One of the obrlona Improvements Is a stmtoa lift 
systten for handling the tranks of pmfonuera with a 
mtalunm of effort Of tbe e oo ra e of theaters la blew 
Toric, it la said this Is the mdy otoe where the movtag 
of trunks doea not Involve tbe baidt-brealdng expedlrat 
of climbing etalra. 

The arrangement of draastag rnotna tar the players 
also marks a distinct step away from tradltUai. It 
has lung been tbe custom to have two or three ffrnnring 
rooms (m the asine floor witk the stage for tbe nee 
of the stars. These eota^mea were elepuitly ap- 
pointed. The rest of tbe cast howeiw. bad to iMab 
stairs to stuffy dressing rooms etith nttle or no legu'd 
tor eomtort and eonvaiepoe. The space on the atage 
level of any theater le atwayg ngerioue, and that whkh 
might have beei gtven to dm stork* dressing rooms has 
bean gtven over to a ^grsen room," tor the ura of the 
whole caat and tbrir gnestt. Tlie room la a eogy toto 
artistically dMorated, and with a manmiotli fitoptoee 
at <me end. It la e a pec t nd that this room win not mh 
serve tannnwrSble sodal purpoaM tar tbe pleyera bet 


Witt be tim sotow fsthecingk ^ 1^ 

abd the Uba 

Fran the gmip room a maihle etolraaee to 
the drsmtng rouaw above. Something og the peovitor 
psyetjotogy og playen has bsrii tokmi Into aseowfit' ta 
huildlag ths stolrcass. lot babC-way op rito Is qovp 
fronted wtth a very cheerful "goed-loek** statitotto* 

The theatrical world of New tork never tires totitoff 
of ths architect who, with hla bead in Che ckmdA n adi r 
took, tbe oonstrnctlon of the Ideal theater- JtA ssafS riC 
sxpmirive and new-fangled things vers tatfodnsed tsito 
tbe plsne looking to the eomtort of <lw aodtaaot mid 
the bettor presratatton of tbe play. Bat >iet to t|w 
nick of tlnta bmra actual work on the theater ttsett 
had beg un , aome practical-minded peraen got hU eye 
on the plans and called the attention ef the aMhitisct 
to the fact that he had omitted to prevlile a stogie 
dreerihg room of any description. Mr, Ogrroll hag not 
rvpeafed this error 

The playere, In tbrir dreeetng rpostoi are gtran the 
seme oenvenJcnces and service that tlwy might eapsrt 
ta a great hotel. Tbe rooms are fitted with shototo 
hethi and are etagantly outfitted and equipped. Bn- 
oepting that tbe rooms for tbe stare are directly at the 
head of the stairs, there is no disttnrtlon Ntwera the 
treatment of star and chorus gtrL The womoah drees 
tag rooms open into a common reception room, when 
th^ may receive gueets, gad which le fitted with an 
excellent library and lomiginf cooriMA 

All of these Improvoncnts have Involved tbe apend 
lag of tbotwands of doUara (A ths oonstraetlon of the 
theater which might have been raved by Mdlnary eon- 
structinn Many of them never ace eara fay the aadi* 
cnce, and old-time theatrlcnl soen srtil contrad, no 
doubt, that tbey contribute nothliig to the value of a 
play, which aft^ all marks it tor suoeera or talbuVL 

Mr iTarroll has qjent layge sums on iinpravementi 
of this nature with the idea that they wlU make H 
caaier to coordinate all of the myriad icttvItiM fandt 
of ths footlights, that this will oonirlbute dliwctiy to 
the success of any theatrical production staged tbivA 
end theretore to the flnaadal euoeess of tbe theeter 
Itself. **If tlUs be IdeaUsm,** says Mr. Carroll, **Qertalato 
It Is a very practical sort** 

Furtbennore, tbe deioocrntlc treatment accorde d the 
players le in direct line with a marked tendency ta the 
rheatricnl world toward the labov conditions whkb 
obtain In Industry. Most actora now belong to one of 
iwo mganlsatlooe conducted along the tines of tim labor 
unlona. As a rule, oonventences tar IndustHal wnvkere 
In tbrir Irisnra moments have not been canfed to the 
extreme attempted ta this theater, bat rimllar methods 
appUed to tadoetry have paid definlto proAta. Thar 
rahanee the tatereat of the worker In the raterprtse 
and rimr him or her to better effort at tbe machine' or 
befinre sit audlenoe. 

aranot dnniBg art," ^land Mr OatMl, -lat» 
tba uAn of Mnatriallaiii. I do aot tMMi fov allt iad 
a battar appradatton of art la aap otihar tkwtar la 
tha wmM. 'What «a hara doaa la aliaiiV to roeoiBlaa 
MtabUdMd fhela aboat haaiaa twlap^ aad la awlplat 
thadi to tho tbaataa wo haoa had to laoMt aoaw aaw 
dtfleM aad dMard auajr old cum, aad ha.a anda tha 
bwt oaa poadMa of thoaa alnadp at aor dliptail.- 
Ifea thaatar, tnm tha ataadpalat of atatfac eopadW. 
la aot a Mfia oea. hadag 100$ aaata nia mlM n 
poadUa ao ta amoft thM that omr toot la la dliaet 
IhM with tlM'ataaaaa4tlMtalalMd«lr«iVahaUaa» 
oapt aa to dUitaaca teorn tha «|ioih a* ahr taa antta 
la tha hooaa HOca la oppHK twiB tr a ey Mr tha aadl. 
cumt too. 


tpra Britt* Air WaM^ la 


aaw od IhdIeaMr Mr I 

■afonaadfe. Tha ladtadMr tab* «N» Mna ad a hupa 
T*aiiad dad Mritaa-oaor wU* * 



lha »|Ma a*«* tiiB laak* thr dad* ddhlo (a at^ 
2S2ftJ2F ^HdMo to di**(k-eisw ^ 

lym ^f_hgidhd,ia <h y^l!iWiogi #a!»i* 
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ArtIraUM tnin uai ia Oraat BriUln wHk fscaDent matta. Nato tow tto tracka an ilatritatad ttotagtoM tto train 

Articulated Trains 

A Method of Reducing the Weight and Improvii^ the Riding of Railroad Trains 


I N nor March laane we dlacumcHl tlie r« ' ■ ■ 

mibject of the rapid Inereanp In the 
idle and weight of rolUng vtitck. wltli 
IMirtlciilar refarenm to the latcMt heavy 
Pullman cara. Shortly after that urthle 
araa written, and very opportunely, we dea 

received from Mr 11 N Oreatey, tlilef ^ 

Httglneer of the Great Northern Ballroud, gtriirU 

hSngland, the aet <if drawfoga and ptH»t<r- ^ 

ffraidta herewith rei>roduced, whicli show ecenoj 

the way In which that company hea In for m 

ereaaed the capacity and redaced the Amer 

weight of ita paNMpngcr rolling aioclc tound 

Mr tlrealey writea uh that the Great rKnnu 

Vortbem Kallwny hiia o\er 201) aeta of 
iirtlculuted conHiea in urn, aoiue of whlth .*«**,^ 
have been mrnilng tor inimy ^eara with 
anch wllHfactory reaulta that the um of 
the aystein la l>elng extended, lirletly atutod what the 
ciwnpany haa done In to i^urry tlie imdw of uil>»lnlnK 
oira upon a alngle tmek. In mucIi u nay that the 
couplinga reat upon n coitution liearlng, and the coupling 
idn of the lam aervea iihto hh the king pin of the trtuk 
In the Hrilciilated principle two lo* more cmrrlagea 
are iiermanently coupled together na aliown In our 
llluatraticma. I^ch train, uhetber of two, or five, or 
ten cam, forma a unit, the tnitka of which are ao dla- 
poaed that the dlatanct*v betueen tlielr mitepH through' 
iHit tlie train are all e«iuii] In the train llluHtruted 
tnuka are placed under ihe outer cndM of each train 
the otbm: tracka being placed 

under the udjui^t enda of i ■ ■ - 

the car biKlIea forming the ^ — ... 

ayateiit Seta of live bodlea | 

<a» alx truckH hiiw been nm VtTT— — 

nlng titr many jeara on the 

Great Northern , and there la | ■ ■ ,^.,=3 

no oonntnictinniit reuaon, or ■ i i m._ hT 

any other Hiamrent reaatm, u u, 

why tralna oonalattng of 10 or 

in aocli earn ahould not be ■■■ "■ ■ ■ ■ ■■ 

built, where the traffic calla Althoagh the articulate 
tor the iiae of larger iinltH la « aavli 

There are four prlndpiil 

advontngea whici* !m\e bom proved In the experlent'c 
of Ihe c<mip»ny, with theae tralna 
1 Hedutjrd Firs^ Font ^iiecauae the number of 
trucka la rwltuwl ihere la a reduction In the total 
weight of the tndn , and liecnune tlie trades and wheels 
form the moat ctiHt1> iHirtH of the train, both from a 
constmctUmal and nmlntenancc point nf view there la 
H connlderahlA reduction In the totiil coat, 

2. BedaecdMrdgAf — Tlie reilmilon In the weight of 
a train deiienda uixm the nuuiber of <nira forming the 
train unit tlie longer tlie train the greater the ratio of 
weight saving Thus, iia sImiwh In ime of the dlaKrain*t, 

the reduetton for ears with four-wheel 

tracks rAUgea from 10 per rent to 14 per 
cent Where alxwlieel trucka are used 
the reduction may run up to over 20 pi^r 

& Aedacrd ifaan/ag Coal —Rediieetl 
QOet of operation la due to the reduced 
wMght and decreaaed train realatance 
11118 la, of course, moat marked in the 
cue of electric trains, idnce the cimaump- 
tton of cttrrrot la praiilcully proportionate ^‘SSCssAi 

to tba dead weight of the train, 

4. /aiffroped mdlag Cara —From the 
■tondpolnt of Ihe iMsaenger, the moat iro- " W m 
portaat qBallty ia the Improvement la the p_ — ^ 

riding of the cars. Hila la due to the 
fact that there la no overhang of the ^ 

bodies beyond the trnrhB, and that the 

adjacent ends of the bodies are cairled on Chmparia 
a wimmon truck center It Is well known 


OUT last isAue Wt drew atleniton to ihe mareoMini Wmihi of roibng 
Miockn and to the fact that the ratkoedt mere haulmg much unnocmarjf 
deadmetght over thetr lines It mas sugfested that Ae greal length of 
the cart mas m some measure retpemibU for thu condihoru The preeeni 
article a/ordi a most opportune tiudp of the guesUon, partieularip os the 
economies set forth have been gained m troins that hose boon m lemce 
for manp peart These English cars mould be ioo short, of course, for 
American requirements, but the pniKiplea on mhich (hep are ^utlf are 
sound, and the results arc mell morth careful siudp bp our master me- 
chanics and car Guilders - ThE EDITOR, 


that the iikmI comfortuhle part of u car la Uie center 
IMirlion l)lng between the tnuka, and this la due to 
fiM fact that there la here a iiilntmum of lateral move- 
nient when entering <nir\ea. On the other hand the 
moat uothnwble litterHl iiioveiiieat la fell at the ends of 
Ihe cimclieti, or where tliej o>erhHng the trucks. Of 
4Hiurae, In tin arthuliited carriage there la no end over- 
hung. 

We are also Infoniied that the tendemy to rolling 
Ja ftani|KHl mit jii ihe arth iilaiod train Nlnosb although 
the Indhlfhml tiirH are free to adapt themselves to the 
all reluihe nio\'eitient laterally, or any tendency 
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AltlMNigh the articulated train carriea 18 more paaoengers than the atandard train (upper dUgraas) there 
la a aaving of 10 feet of length, 21 tons of weight, and dght pairs of wheela 

oved in the cxperleni'c ti* mil UUween an\ two of the cur bodies Is prevented. TlUs Installation haa p 

Ml It follows nutiirallv that the artlcnluted cars follow the trains are to he aultablj 

'iiusp the number of irue craft r lines of the track, and do aot tend to nose In the artJile above 
reduction In the total from Mhle l«i side as soinet lines hafipens with tlie tralna last iMue, It was potnte 
k tlie truLdca and wheels iimunieil <si tlie stondard system of welgtit conid be effi 

the train, both from a Attratlim Is directed to the two lllnstratloiu Miowtng Ihe cars, or to he umm 
point of view there la a fbur-car, iiiuln-llne train of the atandard type, and a between tba bearing po 

lotiil cost, dv«Ncar train of tlie articulated type. The dvocer train tracks: It may be cor 

111 lion In the weight of is 240 feet 1 Inch over all na agfdnot 3M feat for the urtlcnlnted igratem thf 

er of <nira forming the four-imr train, a saving in length of 10 fleet lliere Is Inorenaed and the bent 

the greater the ratio of In the articulated train a deersaae of eight pain of grMter, with a canaaipi 

In ime of the dlaKrain*t, wIkh^Is n decrease in the total weight of nearly 21 and weight In the strut 


Crapariaon and ithk shewing the main Affmncee b etwesR the weighta ef 
artfenlated caa chea and atandard ceachaa 


tons, and on Increase of 10 flret-daae and 
8 third-does pa s sengers carried. In add!* 
iL^ ^ ^ increase in the total baggage 

space ot 2 8% tnoheoi 

aearp In g eompaiisnn of two other trkbuh 

fth of In the articulated trahi there was a reduc- 

lion In weight per tineor fbot of the train 
01 ihe ^ pounda, or per osnt, and 

there was a reduction In dead weight per 
NTice paeeonger of T68 pounda per foot nm, or 

e, for 27 per cent. That tbaee economlea have 

If are not been obtained fay any conaUleraMe re- 

f ductlon In the space per paaecnger, and 

certainly not with any noticeable reduc- 
tion in hla comfort, is shown fay tbe a<y 
companylng view of the Interior of one of 
■ the cars. 

Dining Oar leUh fflecfrlo Ckwhlnp— An- 
oilier feature of these trains which Is entirely novel la 
that electricity, for the first time ao far as we know, haa 
Iwen upfiUfid for conking In the dining car tralna. Cur- 
rent for the eooklng appathtus Is supplied by two gm- 
erators supi»hniiented by a battery Bach graerator, 
which Is belt-dri^TD, Is provided with adf-eontaJned 
automatic pole changers, and Is rated at six klkiwatts. 
As the length of the ran between London and l^eeds, 
where these enra are In service. Is comparattvely short, 
lum h has to be served soon after a start baa been made 
llrace. connoctlims are providfti by which current can 
ho (lniw*n frinti the terminal station suiiply* and the 
cooking he commenced before 
■ ■■ ■ ! the start of the trains. 

Across one and of the 

kllriien la the main cooking 

. _ range and roosting oven, 

with a steaming oven above 

J it , and above this are a grill 
and hot water tank. Tliere 

V mL, are also a boUlng range with 

four hot plates, two 10- 

■ ■ - gallon boiling pans for vege- 

(upMr dlagraai) there tables, a hot cupboard for 
>f wheela heating tlie plates required, 

and on electric flidi fryer. 
TIUh Installation has proved oo satisfhetory that other 
trains are to he suitably equipped. 

In the artli M above referred hN aa poMiahed In our 
last iMue, it was pointed out that a considerable anvlng 
of welgtit could he effiected fay reducing the length of 
the cars, or to he umhw exact, reducing the dlstaace 
between the bearing points of the car bodies mm the 
tracks: It may be contfoded that hy the ow of the 
articulated fystem the distance hetw«^ oupporta la 
inorenaed and the bending straaiis. thmfora, become 
greater, with a conaeqnent demand for greater strength 
and weight In the structure of the ear on rids acoMmL 
■ , undoubtedly this la true, but it MhiuM be 

understood that the articulated aritem 
WRU prsauppoasa Um uae of can of cofopara- 

ELIURJ lively Miort length. Thera Is a ingth. 

£1, beyond which the projoetion of the canter 

of the air, beyond the inner rail «n n 
curve,^ would baoenw objectiohable, ai- 
IX -jrak tiMmgh the caew In which this would 
happen would be rarUH except oR reada 
^ having mutpoify yligrp^ riirva^ 

It wUl be noticed from the dtamn- 
matte cempaMeoa atr.tba. botfapm «t i^ia 
^ MW ' iwga CbSt the artkdMseil care mm odlr 
47 font in iMuh, IfoMenOy thf hut 

» atnMkiBte ttoewtoS^ lAlt'Matoto- 

liiiito •( iMi dm la 9am dS>m t, (to war Hi 
wkM (to atMl cMatoh at tto mdm 
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MM btvi bHU Mraalit \a and eoDOMtratod ttmt tlw 

Otfr ratlmd oAdali aM atiiilBUic tmy 110 m to cat 
Aonm PparatM eocu. Hm, la tha oUadaaticitt of dead 
would Mem to be a field of octloii Upon which 
tlier vulfiht make a etwl^ of the problem to food ad- 
vaatafn 

Hie Teronto Meeting 

T taltl dUrtMUth annuat mmina of the Apiericiui 
Phytopathdloglcal fiodety wan reqMtly held at To- 
ronto. iMada. I*rot S U Fault of the University of 
Toteato had charge of the phytopathol^cal exhibits. 
Section Q of the A. JL A. S. and the Mycologlcttl Section 
of the Uotanloat Hodety of America uMUMted oh nsnal 
with the program where the subjects and dlscusaionM 
WM of mutual Intereet Of the 3000 present at the 
fcnenil maettng, about aoo were butahlsta. The next 
prealdsnt of the hotanlcal Hodelj of America is H 0 
C^owlea. The new oilk^rs of tlie Pfaytopatbologioal So- 
ciety are* R* 0. Staluuaa. iireeldent N J GIddIngs, 
vioflhpreatdent , Parley Spaulding, editor-ln-chlef. with 
U U Harter and G if Seed, anlstanis. The meeting 
next year will be held In Boston. 

The moot ptmtar addreea was probably that by Prof 
Bataaon on “l^udonary Faith and lludam Doubt** 
Tha aymposlum on the **CtlUty of the Species Ouncepr 
was Important and well-ttined. Mosaic diseases occu- 
lted a promhunt place at the meeting, about 20 papers 
tielag preMted dealing with this subject Dr Dnggur 
experimented with the mosaic disease of tobacco and 
fotmd that tbe **vlmS** filters through porous cups as a 
liquid and therefore cannot he a germ or slinllar orgsq 
Ism He termed It a "living fluid contaglua." Expert 
ments by Johneon, who has kmg worked on tobacco 
moaalc, led him to make the following statemciit "Ir 
seems, therefore, tliat these results fumUIi evidence 
against the ensyiuatlc theory of mosaic while at the 
nme time they favor u parasitic hjimthesls, since the 
temperature cunre fur the develoimient of uiosalc co^ 
reepottds cloeely with that af the development of many 
of the plant pathogens." 

Freda Deuuers discussed tlie parasitic effect of poly- 
ls»rB, Portmidalae ooscii/cr, on elm branches, dalnilng 
that It seems to be more Injurious at times than sue* 
fleeted L. M Massey dismissed "Fusarinni rot" of ihs 
tiladlolna. Tbe corms become Infected in the field and 
tbe rot advances In storage The fungus seems to be 
t'itiiarhm ogfrfponrm Mieeht A poplar canker, caimed 
by BppofyUm pmCnalasi, was described by Povah 
This dlscsun Is a trunk canker, which blackens the 
sapvrood It Is very serious in certain sections. W H 
Snell spoke of the effect of heat ujion the mycelium of 
(•ertaln structural timber-destroying fungi within wood, 
concluding that beating structures affected with decay 
to 47-48 degrees Oentlgrade by means of the heating 
H>ffteinB. as baa been suggested, would not kill the fungi 
even In moist cotton weave sheds, although the drying 
effect would be beneflrtsl In certain types of structures. 
The application of these results to the effect of kiln 
drying upon structural timber decay was pointed out 
II J Blsfr spoke of axperimeobi with storing wood 
tmlp In water to protect It firom fungi An ezpertment 
was carried out using several kinds of commercial pulps 
In order to test the preservative value of water upon 
Hlieets of palp immersed In It After on Interval of 


IT BMatba tbe pulp was examined and tested for free- 
ftess. It was thtn made Into small Sheets of paper, 
which were tested for burtHng strength and for tensile 
tear. The pnlp stored la water came through tbe test 
in much better condition than that which was plied on u 
shed where It was given an opportunity to dry out 

Air for the Mtnerfi 

W ARVINQ that In every nbandcsied shaft or pit or, 
In fo<t, ai^ old uiwktng ubm the air has been 
stagnant hir a ivoiHldemhle time, there la alwH>s dun 
ger of oxygen deflclency, with consequent peril to the 
life of anyone ex))lortQg such workings, Is idven hy ihe 
United States Bureau iff Mines. Frequently lives are 
lost through the cleaning out of old wells, which acci 
deatfi. us a general rule hre also caused hy luiimrc 



utinos|dicro Instances of loss of life through a lack 
iff proper precjiutlons In entering abundonetl exploni 
iiiry sltafts and pits are fre«iuently reported to tlie 
Bureau of Mines Recently a geologist was kllleil 
tttroagh entering an abandoned exploratory Him ft In 
ralifomlu without making a iHwUnilnaiy test of the 
shaft atuuMphere In Minnesota u mining engineer lost 
his life from being o\erconie hy poisonous gases while 
sampling a shallow pit In iron-ore formations. 

All the gases found In pure air are without color, 
smell or taste, but no reliance cun be placed cm these 
senses for detecting impure air, declares the Bureau 
of Mines, Air so Impure that it will not support life 
may not have unv disagreeable odor or choking effect 
that would warn the breather to escuiie Ox>Kcn do- 
llctMK} In tim ulr of old shafts and pits or other work 
ings mav lie caused througti replacement hy cartion 
dioxide or methane and alworptlon of oxygen hy the 
rock and Umber 

In old metal expkirutor) shafts carbon dioxide Is 
more commonly present than inetbane. Carbon dioxide 
gas is goieraied by decaying Umbers, |a gi\'en off by 
certain rocks, and iiiu> be carried Into the shaft by 


ctrculatlng waters. This gas, being heavier thon air 
tends to settle In tbe still atmosphere of the shaft 
rather than mixing with the olr Thus at one point 
in the shaft the air may support life, but a very sliori 
distance bekiw consist of lrrcs|4rahle "black damp 
In oimntngH In coal lueusurcs some tixygen Is alworbiMt 
und some curbim dioxide Is given off by tlte cnaL Old 
abundomMl aorklngs oftim contain large quantities of 
black diiiiip, lietiiuse the ntnmsiihere Is motionless and 
llie ovjgen has lieen renio^ui bv long contact with tbe 
itml In addliinn to <iirlion dloxlch*, methane tftre 
dump) Im iil'U) given off h> tJie formations. 

Wlien the oxvgen of the ulr in a mine opening Is so 
low that u miner s oil lainp, candle burning i»aper, or 
turcli Is extlngulHlveii u nnm slioiild not go or stay In 
MUtli on atim>stihon A candle or iin ordinary miners 
safety lamp ivill be eski InguUhiMl In un atmosphere con 
talnlng less than 17 per ttmt oxygtm und un aoetjlen** 
or rorblde lamp In ulr ctintalnlnK IJ or n |ier cimt 
OX) gen 

While u iiiun might live or e\en work In atr contain 
Ing 17 per cent oxygen. It would W a most baxurduus 
iindertuklng to enter or remain In mine ulr that extln 
gulshcs a flume, since this sliowa (ml> that titere U less 
Ilian 17 tier cent but not how muili Ionm Before any 
ulumdoneU shaft or pit Is entered one should lower 
idther ii Ughied candle or lantern nr safety lump to 
ascertain llu) condition of the air If tlie flame is ex- 
tinguished, and there is not suflkHent oxygen In t1i« 
xlmft air to miiiisirt life, one slHuiId not attempt to 
enter the sliaft until the nlr Is stirred up by some 
common means. 

ItttlKlDg and lowering a hmket several times, to bring 
In fresh ulr from the surface, is common practice 
After working It up und down vigorously for 0 few mo- 
ments the ulr at the bottom of the sliaft should again 
Ik. tested Hllli u flame If there Is no bucket available 
the ulr slumid Ik* t hurmnl hy mciuiB of n blanket, tent 
II) Inverted umbrella, or other large, Itglit object at- 
tiuhed to a iNqu* Methane may he exiiected In uban- 
tlom>d shuns or pits driven In c^ail mensures or curhun 
iiceons slates, or where a heavily Umliercd shaft is 
IMirll) filled with water If methane Is suspected It Is 
best to lower nolhlng but a mim r s safety luniii. If the 
light Is not oxtlngulHhed tlie descent cun be ctnsldercd 
reawmabl) safe WIun no safety lump Is avutluble 
und M Is niHH>Hsur) to lest with an i»pen light, care 
should Isj taken to withdraw iiiimedlattl) all iN^ms 
in (.low proximit) lo i)a shaft or pit us there may he 
an explONhn It would In* safer to clear the shaft 
before making any ti*st wllh un ojicn flame It Is com 
mon practice among metal mine prosiaiitors to throw 
burning gross or Uglited lioiier lnti» un abandmeil |dt 
or shaft, hut tiure Is a pussililllty of fire Hturilng If 
there is combustible mutcrlul In the shiifi bottom 

Generally ilien. Is no ph\Kloha.kal warning of ox) 
gen deflckiK) In tlu ulr Tlie first deddetl feeling Is 
one of extreme weakness acconiimnti-d b) dirxlness, 
better desirllicU us imnlnl iHtralvsIs, and the vb-tim 
cnlUiiiscs pructlcalh without warning 'fo guard ngalnHr 
this danger n man should not imtor old workings with 
out having u ro[ie lied around Ida body und at least 
two men on tlm lop Tlie rniw should be kept taut 
'then If u dlstrcHs signal Is given tho explorer will not 
only be prevented fnaii falling but ron he quickly 
pulliHl to fresh ulr and his life saved 
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> At the Sending Bnd of Radio 


Spanning the Atlantic with F^y Watts of Electrical Eikargy, and a Few Factt Regarding CW Trananitteca 

By Pierre BotUheron 
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OadlUting Tamam tnbe of -M-watt radag, nch aa aaa4 hf IRU of HartfoiA 
Coiukt bi traaamlttlng acroaa Atlantte with M watta of taorgy 


rgduC Mbort-wave, low-hotw«f> tmaaaftWiHe 
ilcadon bte$jm an hceoaopltaliod 
It wa» at tlUa ttimt that Mr. OoMay 
M^P WW ^ hl» datiy fotnm radlogfam 
aest via tho high powar commerrlai rogtav 
that h« had picked up the atgnala of dw 
American ainaieur ataHdD IBOO, and tittat 
tlAee aignahi were atroog and rritahta. 
After title, and until tlM chMCag day of 
the teata. T)eeeubeiM)4 IBOG and other 
BtatlOBB contlntied S *Wrry acroaa the 
pond ** In all. tbeea etatiou nambertd 37. 
Xot only were noma of time atationa heud 
clearly In Kngland and In dootIand« bnt 
In tme cane an entire HMOMge Waa copied 
la Amaterdam. nombiug; and In the (^tn- 
lina lalandai provliig that the idgnala were 
radiating equally w^ la other dfreetionii 
So we behold the amateur radio art 
Mpreadlng out to Inteinatiotial proportiotta; 
In the fntnre it may well be that Smith 
of Chicago will apeod an otenhig playtag 
cheaa with IiIr friend Watktau In I^NMlan, 
whom bo hae never am, the next ev<o> 
nlng Smith may bold a good-natured dto- 
ctiMtlun on International poUtlca with Mac^ 
Pheraoo of Ohuvow, the third evening 
Smith may practice the French language 
with Cartier of Parle. Why nott It can 
he done, and aurely a radio get-together 
fiarCy of thia aort inttet help to Ihafier 
amicable relatiuna with other nations aa 
no other agnm can do. 

Perhapo dm moat powerful pf the eta* 
tlime comintlng In the recent epocb-mnklng teats it 
1BCO, the Unit to lie beard. ThU plant, which em- 


P jill'TY wHttH of elmrioul energy was re- 
' ivntl> uHcd in the HiHnfHHfu) apannlng 
of I lie \tlnnU( ultlKiut cttblea or wires 
or other pliyHlcol connexion. Fifty watts 
- ji fuen* frl/tv uh ttlectrJval consumption 
pH-H' 'Ihe nverup» electric light draws 
~i(i HuttH, >et the light which It glvef forth 
(*oiilU hiirdl> be (hKecled at u ^stance of 
i\\t> or three iiilleti Tet when thia same 
II mount of electricity wiis aiipiteil to a 
highly eihcltmi cnmtinuoua-wuve radio 
trunMiiiltter it apnnnetl the 9000 mllea of 
lamt imd sea separating the amateur radio 
operator In tlilw e<mntry, wondering If he 
\\aa ‘getting oeresw.' and the representa 
the of a leading Amerlciin radio onmnl 
xiithm, tenqiorttrib locnted In Scotland 
with a collection of receiving apiiaratus 
for tlie purpose of picking up the nitenn 
ated waves from fellow workera back 
home thns pro\ ing that low power trans- 
iiilllers, in tlic hands of cnpahle operators, 
could connect the Old and the New 
Worlds 

Ttiut iiiunelonR feat of Klgnallng which 
has given rlM> to considerable comment 
on the iMirt of scleotlats and engineers 
rhrougtiont the countr>. took place dnr 
Ing tlMi lottnr lairt of PecxHnta^r. when 
the so-rnlled iiiiiateur radio operators of 
the United Rcatt*H, through riietr offletui 
association, the Atnertcon Itadto Heluy 
l4^ague, conducted u series of testa to 
determine the powiIhlUttes of international 
nmaieiir radio (M»mtiiunliatl<tn To this end they sent 
an exiiert from their ranks, Mr Paul F Oodley, to 
fhigluiiU >vltli detailed instructions to ^listen In” be< 
twfwn 7 F M nnd I A M m J> night from tiecember 7 
to I'leceinber Id, Indushe Definite oiaratlng i>erlods 
were iirrangetl for mnnieiir siutlons «lil<h In prelim 
inary tests had fpiallfled for transmissions of 1000 miles 
or uMire also otlier time Intervals were allotted as a 
freo-forall transmission iwriod 
Tliere «ere doubting Ttuoiiiiscs In and out of 

laiiuteur riuHo cinles, ute^jnslsted that t ranstiilsslon 
on low wave lengths— 200 pAters or leas, and at small 
ismer oiitputK— not to exclsd 1 kw — n'ts ii rJdIcnIuuH 
liupomdhlllty, and that sending u man n\er to Kiirope 
In proxe It UUH even more so 
Nevertheless, the amateurs of America ucre In ii fe\er 
heat of excitement uhen the first test night tmiue 
Needless to wix, pructlcnlh t\en anmteur station In 


the fviuniry, e\en those equltU^l ivtth ccimparattvely 
small irnnmiilttlng sets, beacon calling their colleague 
statlouHl at Ardivissnn, flcothuid, where he had erected 
Ids own iiersoniil recehlng set, utiUxlng such super- 
Kensttic'e derices as the famous Aniistruig regenerative 
ririmlt in fviimection %ritli vacuum tube amidlAcutlon 

Cm the first night of the tests Mr Oodley reisirted 
having henni an Aitierlcan amateur signing the call 
letters lAAW This, however, could not he verified, us 
the official owner of this call was not fqienitlng at the 
time tqieelfled On the secood niglii the oljserver re- 
I>orted no signals heard on account of a severe storm 
pre\ ailing at the tliiw In Si*otlHnd Tlie storm mused, 
among other physical dlsturtwnces, excessl^'e static dls- 
ihiirgeg throngh the air and static. It will he recalled. 
Is the Mto ttotf of all radio activities. 

On the niglit of the 0th. however, coadltlaiui were 
Ideal, and for the first time In the annals of amoteur 


ployed a power Input of about 000 watta for the trana- 
Hilantlc testa, la located near a lonely back road nn 
the outakirta of (Ireenwlch, Otmn It waa aomewhat 
hurriedly erecteri in order to compete In tha tiruia* 
atlantlc teats. Another touch <if ftmiance la that IBOti 
Is not a oac-niftn station It la owned and operated 
jr»tni1y by some of the country's moat representatira 
radio experlnieotera, who have worked, played, aaton 
and talked radio for the past 15 year»— men, not ao 
Irnig ago boja, who have seen the art graduate from 
Marconi’a crude lO-lnch apniic coll and tho unreHable 
coherer, to the preaent-day highly effective vacuum tnbe 
tnuumltter and receiver Them men are Major Bdwtn 
H Arraairong. who devised the now faivfanied regenavn- 
tlve circuit , B. V Amy, a abort-wave antenna expert , 
J F Orinan, who, strangely enouifii. waa not only tha 
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Mi iBia ta MBd «a amatanr nuHogram ami* tit* 
AiMHdMft eoatbunt. but who aiao was the llrat to md 
ah afltttanr trauatlantlc mt m m tgn ot eunaratnlatloa, 
whteh WM raoaiwft in Bcotlaikd bj Mr. CkHllif vf«n 
to tibt teat dut; while Geptte BL BurabaM^ Mlataik 
^ATniBfchito add Valkor lunait eompleto tha peraomiel 
%i t^att 

me ataHeo la honaed In a email portable bnlldlnfc. 
ahd U» hma wtotor nli^ta were but not too cold 
todampcn the oeal of these dred-in*!l|e-woul radio iiu>n. 
Onr eoeer Ittwtntloik deplcta a thrOltiig moment in Urn 
little attack dvrlng the tranaatliintlc tyts, aa tba^wrlter, 
who attended theee teats, recalls it, ^ 

An analsrala of the rcptwt on the terimical facta con- 
naeted with thane tests indicates that of the 27 stHUons 
heard across the Atlantic, 24 emplojM the new form 
of radio tranamiaBlon known aa the ratlnaous-wiive or 
holW.** method, with power inpato raairlng In most cuam 
fram RO to 100 aystem has made 

great strides wlth» (he past year, owing to lu remark 
able carrying powera, selectivity, ainii^icUy and low 
coat, as eompored with the older spark type transmitter 

Briefly, the difference between the contlnncms-wave 
and the dlseonthinous nr dumped^v\'a've 
metlM^ is this In C W we havu a sys- 
tem of tranaurisslon which generntcs imd 
profwsates a perfectly unlfnrtu wave of 
eoashiiil ompHtade. Such a wave, after 
leaving the antenna, trnvelM through space 
Without loeinc Its form The distance this 
kind Of wave wilt travel Is, of courue, en- 
tirety depradmt upon the amount of 
power at the tnittal source aicHlcrn C W 
may be obtained by several distinctly dif- 
ferent methods. The imist popular method, 
at toast among amateurs, to realised 
throoii^ the use of the osrlllsilng vactium 
tube. Hers we have the somewhat mngi 
cal pttrtoitnance of a glowing incandescent 
lamp gsnerattng a constant supply of high 
frequency oscillations, which Is ldcnll> 
suited to radistlon purpoM through the 
atu)^ expedient of nmtramng the elec- 
tranie flow occurring between the llghteil 
filament and a surrounding plate charged 
with positive electricity 

In the dlscontlniKnis or damped method 
the emitted wave is not concinuoas In its 
paiaaga through the ether Furthermore 
the amidltude of Ita oedllations Is n^t 
constant Thstoad, after such waves have 
been given their flrat send-off by the Initial 
power stroke of the transmitter, they rise 
to sudden great height and gradually fall 
lower and lower in amplitude until 
4 a m p e 4 oot completely Itte next stroke 
nf traBRulttor energy causes them to rise 
again, and the rislag and tolling pr oc e ss 
kesfM on Indefinitely, depending on the 
amoimt*of energy back of it Thus this 
amt of diseondnuout or damped wave, as 
It is torimically called, travels tbroogli 
^laee until exhausted , likewise, Its **GaiTy- 
powers are entire^ proportional to Its 
Initial amount of eneiiy It la produced 
by the spark type of transmitter and has 
lim In use ever since tbe inception of 
wft eless communication. 

C. Wm being constant In aniplltada, does 
not dampen out and la, therefore, known 
aa an uadomiwd wave. The dlsconttnuona 
wavti on tbe other hand, not being con- 
stant In ainpUtuito, da mpens out quickly 
and la, ^wntore. known as the damped wave 
la a miieh batter medium for brtdgini great distance at 
smaQ coat, and, theretore^ is slowly supplanting the 
oldir method. Then, too, It has deddadly aetoctlve 
quallttos not readily attributed to tbe spark system. 
tn other worda, a radiated C. W., when Intercepted by 
the receiving station, to so sharp and constant in char- 
nctar that the receive r must be tuned exactly to Its 
wave tongth, otherwise will not affect the Inatrmnent 
Whig we oo^der that there are to date 1M80 amateur 
tteiMaottrint etaUoii* to the Vnltad Statoa, and nearly 
aPiMm reeelvtos unite, this ahaipneUa of tuning la a 
fltoto toWPftant toctor to enmtoattog InterfMoce be- 
t#M atacdona, todeed,. to time to ooroe It most mper- 
seda antMy dtbsf toes aetecttve'.towthoda of tratm* 


mlttar la quite high aa compared with tbe spark, tbe 
first being dose to 70 per cent, while the totte to seldom 
over 85 par cent This gre ater efitoleocy, please note, 
means conaldarable ecohomy to power oonaumptlon. and 
quite naturally finds ready approval among conuuunlca- 
tinn engineers. Still another decided advantage of the 
0. W method la its comparative simplicity of apparatus, 
ellmtoattog, as It does, cumbersome transformers, huge 
ctmdenser jurs and ponderour spark dtochargen of the 
iftatlonary or rotary O^pes. C W being pructirally 
noiselew, operating conditions are greatly improved 
Moreover, the <qierator is enabled to send and receive 
almost sltuultaneoosly, without having to nmnipuluto 
lorge change-over switches. 

Tbe use of vRiumii tubes to transnilsidoQ makes ikin- 
Hlhltt not only C W but also I O W , or Interrupted 
nmUnuous ware openiUim, as well as radio lelo|»hony 
niese three fuaclltmH of tlie vacuom tube have ployed 
a most important rfile to the present-day usefulness of 
radio In general C W has already been descrilie<1 
f C. W is praetlciiliy the same form of trauHinlssiim 
with the excepthm that u tiiechonical Iniorrupter is In- 
serted in tlie radiating circuit of iho transmitter In 



Tfic m i n t to Um right 1* IN f«t blgli th# <mi« «t thm toft to N ftot The «nC4mmi to ot li,« 
m ■■a>i l MUto tvNk T-ahsp«, s new form of gortol •oeatniatloii oosetollr gffBotivo In coittlnootw 
WOT* tnuMmlMton on Moount of lU nnlformitr TIm fist^op Metton of tbto nntenaa to 100 
fMt tong nad ito down tond to ptoecd In the npa mtnr, and mrsmrr* about N root kmg 
InnUnd of a graond oonaoettoo. a oomtorpoltit foraia tho oUwr part of the nMUatina 
Tha rouaUrpotoe to olaipty a Mooadanr aateana vitom loeated a oerlatoi dtotopoe below the 
Mtaal jmteiifui and a certain dtotonee aboee tbe gnnntd 

Gmiersl vtow af IBGG, slwwtog the sUttou boilding, the masts and the 
antenna syatem 


lelepbony, now so pedlar owing (u tbe great success of 
tbe radio telephone broadcasting atatlon. 

The rfiles which C W la capable <kf playing com- 
bined with Its InexpensiveDPSH. slinplldty, selcttivlty 
and carrying powera as recently and conclusively 
proved make this the ultimate transmlssloii systeiu — 
rim one slikh will supplant all other present-day sys- 
tems fur amateur short wave long distance communlca 
tion In coiiiinerdal work It also finds ready applies 
ihtn, csiKHlulIy where dependable medium-power oom- 
niunlcntlon o\er medium distunoea la required. To this 
rad, ccimtnerc till tnmHinittlng units uf the vacuum tube 
tjiH? tiro tcKlin fitted fcir C W , I C ^ and radio tele- 
phone (>iieruil(4i un> unc* of which la Instantly available 
simply by thp turning of u master ccmtnd switch 
Tlie NU(*cmt of tlic rwrat iiiiiiiieiir ininwUlunilr* tents 
hud no Huont r bc^ra iv|.Hirtod than iierMins, not familiar 
with n(>eruring cvindtricms, Ik^uu (u ask why it was 
possible fur amateurs to o|xnitc nxprHcas on such low- 
|S)wer outputs ns 'iO, KIU, ^>',0 imd *MM) watts of elee- 
tiicnl energy when It look as nnuh as 200000 watts 
(J(N> kw ) for comuiercliil stations to bridge similar dls* 
11101 * 08 , a quite natural qu(*stlon and mn that Is cosily 
answered 'io liegin with for the amateur 
operator to stain the Atlantli during a 
Hiieclal i>n*urraDmJ tieriiid «t the utost 
fii\c»rnhlc sentain of the year under par- 
1 b nliirly ad\ ant ugeous o|>eratlng condl- 
tlons, was i4ie thing and to furnish the 
laihllc with reliahle coinmerclat service 
over the suiiie dlstanra during 24 hours of 
cnicli dav of the year, winter and summer, 
ilirough heavy utUHispberlc dlslurbuncea 
and under the worst as well ns tbe best 
oiK^nitlng randitkms. Is quite another 
thing Tliey compare uh day with night 
cate means truiuuirlanric comhiunlc^atloQ at 
times The other mc^nns transatlantic conv 
munkiitton uU the timr 
In extolling the adv nntnges of C W and 
Its various applications une fact stands 
out 111 U»hl relief, and that Is the pre- 
doiiiinaring imri pluved by tbe vacuum 
tulle \Mtlmut tills wonderful device, »» 
voung In years yet so old In Us training 
and broad usefulness many of our present 
radio aclilevemcmtN would not exlsL To- 
doy the vscuiiiii tube— cull it the electrical 
acrohui or the modern Aladdin s lamp. If 
yc»u vrill— finds iiiimy uimUcatlons to the 
eleitrUal Industry but certainly ncme so 
iiM.ful as In radio work wliere it plays 
stellar rfilcs to both IrnnHmlsalon and re- 
ceptbm of rfi0b telegraphy and tektplumy 
In n tew brief years we shall see the 
^cunm tnbe respcnrihle for teats of long- 
distance communtinUon undreamed of tc»- 
day But who Is responsible for this 
wonderful achlev'entent? Hie answer Is 
to be found In tbe research laboratory 
where year in and vear nut, unsung and 
fwldom inentloncHi Investigators toll quietly 
ond Indefatlgahly that mankind msy bo 
benefited. 


The first 


the Mflond mM nttead^rik tektora-of a W 
to Itei fprent woaomy to pfiwer eeoqoteirtM* ^ 

CL Wk will tony ttvn ttotea the 
41 ^^ 4 toN»fiMdwiaitlte<fidarsparitiDatbodK Indeed, 
It.iiJBol tewutemop Ak* A Ikw Vocaniq tab* teans- 
pAtm tofillMo g S-kilr, spoflt type Mi By the tapie 
tokteto Ote dvncHAB eOcIcfiqr fit n vMtom tube trona- 


order to *l»eak up** tlie emitted wavefi an that they will 
be heard at nnlversal audible tones nt the receiving 
end, otherwise, a sitedal recelvlBg drrult must be em- 
ploy^ to rander tbe waves audible, as la done In O W 
work. 

Bodto telephuny is, so to speak* a eouihfnatbm of 
both CL W and I O W That la. a radln telephcxie 
transmitter (s normaily emitttog eonftonoos wave nsdl- 
latSoas at radio frequencies— freqtiasclN above 10000 
cydss per second When sp ee ch takes place Uia oscUla- 
ttofia are modulated by the rimvactertotfes of the voice, 
and tbesn diaagee cauee a soperimpoiied rtring and 
tetonir ompttJtode of the wavto 

It to obvtotur that the eonttononn vNivgit once lends 
Itself admirably to any ipqutftonsnt of the iHreoentHdsy 
radio art, It may ba Peed to Its natonil wave 

term (CL W ) ter kgirdtotanes radio t^wophy, 
whether ter omatmto or coiBimrpto!| pqrpoeie; secondly. 
U may be iMdtfled os to I. u W. ttoterrapted cootinn- 
ous wavn) to meet tbe receiving requlreroenu of tbe 
^dder spark tm tooutlaticsu stlU to une on thonoonds 
ot vesss to mi land stattoRs: end thirdly. It may be 
modulated by the human voice* tharOby permitting radio 


The Last Glacial Epoch 

M il C K.P BROOKS (QveHtrtvJour 
nal B Mrt Soe July, 1981) assigns 
the (late SOOUO to 18,000 B C,, for tbe last 
grrat gtuLlatksi to northwest Rurope (Ire- 
limd, Scotland Scnmdtoavlu, and the Bal 
tic ) Some remutnsof glacial Ion cun tinned 
until fifiOA n C , after Miute totermedlnte 
pliHNes the elate 1800 B 0 ti» A T> 300 is gHSlgncd 
to tbe Peat lM>g Phase whra the cllmnte was cooler 
and metre molNt than at present These changes are at 
tributod chteHy to alterations of elevation tocreused 
elevation has the dcmble effect of pruduclng glaclati<si 
on land and nf diming the SinUts of nt>ver and other 
channels for the wann currents from the Atlantic Mr 
Brooks also assigns consideralde weight to the 1800- 
ymr cycle to tide-generating force unnouni^ by Ur 
O jpettenwiin* Hut It is ver> doubtful whether tbla 
cycle will explain nn> apprcx^lnhip rllmutlc changes. Tt 
does not mean that all the tides are higher at one of 
these 1800-year inuxlnia but uierelv implies that tliere 
ara a tew tides in the year very slightly to exesss of 
those at other epochs. Just as there are tidal solar 
eclits*es of maximum duratloD at something like the 
some Interval Kvidenoe of on approach to simultaneity 
to cUmatIo changes In Kurope and America Indicate 
Some cosmlcal cause but the suggestion of a long-period 
variation to aolor imtput (analogous to the short period 
varlatlims announced by Mr Abbot) seems, to a com- 
mentator to latere, more hopeful than thn tidal cycle 
theory so long In vogues. 
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The First, and Last, 18 -Inch Naval Ctm 

The Leading Naval Powers Have Agreed ta Build No Gtuu Greeter Thee 16*'Biidh 

By Hector C. 



T HitounnouT hi« lonsr 

cuivpF In tlie UrltlAh 
Nnv) rii( Inti N>nl >l»«h4*r 
pmuliCMl u d(H*trine cif tiu 
tJcN whlcli oiiuli] lie cHJiii 
prewtied Into a slnfcle hoo 
tenet* "Ixtoite }our enemy 
unit knork him out with a 
Hiic't'eMrtlon of tremendous 
hUm H ** As far Imrk as tlw 
(wrly elfftiUeH of last oentury 
lie worked out, In collabora 
tlon with Sir Philip Wattiit 
the na\al cuDHtroctor, the de- 
Hlffn of a “Kupar-Infiexlble” 
to la* armed with elffht 10- 
Ineh 8(Vtoa munle-UMidlnff 
fnina TIiIr waa rejected by 
the Admiralty of the day aa 
l>plttg loo costly ti propomtl, and it wna not until tord 
KJidier became profL*NHlonul bead of the Navy In 1000 
that he wuh hUIo to put hta “knockouf* theory Into prac- 
tice by bnlldUiK tlie drendnouKht lie was Rtt|tma(lscd 
as a materialist because ha yilwHys advocated the big 
gent 8lil|t, the highest spceotlHad tlie hfeaviest gun. It 
uHM under tils fiupulse that niituin built the '"fJoii** 
Hnw! of battle cmlsera. the wonder shlfM of their day, 
and Inteailed to o^'erhaul aa^i thing athwt b} \iftiie of 
their tremendous speed and then to pulverise the 
quunry with salvos their lO'elnch guns. Hcarcely 
had these ships been built 
tbun Fisher wus aiming at 
something better, particn 
Inrly In tbe way of artlllen, 
and his next step was to In 
tHHltice the IR-Inch gun, 
flrlng a pnijectlle of 1020 
pounds, as against the 1400* 
pounder of ttis llUl-tncb and 
the 050-pnund shell of the 
12-tnch gun On heliig re- 
called to the Admiralty In 
October, 1014, be arrived 
with bis pockets stnfTsd with 
plans for novel types of ships 
wherewith to smash the Ger^ 
man fleet He was tlie fatbetf 
of the famous “hush** emte- 
ers-^he ‘Hllorioiis," “Ooum- 
geous,** “Furious,** “Renown** 
and “Beputoe.** In all of 
which very liigh speed was 
combined with a batt(*ry of 
tbe heavleet guns then avail 
aMe The first three were 

offlctally designated light cmisers,** although they dbs 
placed 10,000 tfins. This was a specimen of Flshmr^s 
grim humor Ttie Rrltlsh Onhtnet refused to snnctlftt 
new capital shlim, holding that the exigencies of the 
war demanded prlortt> f<>r destn»yf*rM and pntrul craft, 
but they were willing to let !■ Islicr build light cruisers. 
He promptly iloclded to go the limit hy constructing 
three “whoppers**— to use his usn expression, two of 
which were to be armed ulth four 15-lnch guns apiece, 
and tbe third, tlie “FurlouH,** with two lA-inch guna 
All these slilps were IntenikMl for w(»rk In the Baltic 
where Fisher Intended to 
dispatch a atrong British 
squadreo to cover a Russian 
landing on the Ceniuin coast 
ITla purpose was to out 
range any artillery the Oer- 
mnns could bring up, and he 
therrAire instructed Arm 
strong, Whitworth A Co to 
design a gun that would 
shoot up to 2S ndlee This 
was the origin of the Ifl-lnch 
gun, tbe heaviest and Icmgeflt 
ranging piece of naval ord^ 
nance which has been built 
up to tbe present time The 
new guns were put la hand 
eerty In Iflifl. As thrir dl* 
mciifloiu were much larger 
than those of any gun built 
prerkmsty, the work Involved 
technical dimcnltlcs of a 



MonitoT^LMrd CHve,” with IB-Inch gun ea Imprevtiwd awan^g aatii^ te 

iMten at tagsa from a poeitlon S4,BM yardi ml aea from Xaahrngfa 

serious nature, but Hie first spedmens were completod 
In well under 12 months. Meanwhile, however, Flriidf 
had left the Admiralty and his Baltic plan of campaign 
had gone hy the board the ships which he had built 
for this Mpectat enterprise having been diverted to the 
DardanellcM, the Helidan coast, and tbe Grand Fleet. 

The “luiah" ship “Furious** had boen redesigned as an 
aircraft carrier, mounting but a single 18-Inch gun, and 
even this was removed shortly afterward. As no other 
vessels were designed for an 18-lnch armaiucnt, these 
colossal giin>* became so many white elephants, and 



The la-luch gna sn the Prevhig Ground, with a 4-lndi gun aleufside* 
Hesinied to Am a SBlB-po^ ■bell with a mussle eneny of lM,Md fi 
faced annor at ^mrt rang% 41 Inches; at tcn-ndle range, 10 Inches 


wen* finally ulferHl bv the Admiralty to Admiral Sir 
Reginald Bacon, commanding tbe Dover Patrol Ad- 
miral Baoon wus at this rfme wurktng oa a plan toe 
the hng range hoiahHrdiiifmt of Brnggii, the heedquar- 
tem of the Germim TJhnat llotilU In Flanders, and 
he tliercfon* accepted the offer with alacrity His firat 
Idea was to mount one or more of the guns aidiore at 
Westende, whence they could pltcdi their Sheila Into 
Bruges without difficulty, hot ths execution of this 
scheme was cmdltJoDal on the AUlsd anntes advancing 
sufficiently far along the Flanders s sa bo ard to turn the 



Germsss ottf «f 
ticas on tha 
bowevwf^ doold aof b» j 
at the mash and ^Admlial 
Batson wad th sr sfiwn oonp 
polled to dvrtss Aoatliig plab* 
Ibrnis Amt his nwiister dai^ 
non. TIuns monitors wsrf 
cbossn for tho purpose' . th s 
QRv%“ ths “Prfnot 
Bngcttsi" and tho “Gonspal 
Wolfo.*^ ^Thcy bad bank bur- 
riedly AuUt i» 1914-lN and 
each WM armed with a 
couple of old U-Indb, 85- 
callber guns taken from thh 
“MajegUe** dam of battle- 
ships. As time was of vital 
Importance, it was deoUM 
not to remove the origtnal armament, but alm^ to 
mount one iSdnch gun on the after-end of tho aoper- 
■tructure of oadi OKialtor, on a carriage capable of 15 
degress of traverm and 45 degrees elevation. Special 
magosinss were tUspeneed wttb, the cordite charges 
being stowed in tacks on Bie uppMf deck, pfotseted hy 
water-jacfceCs-agaliiat Ignltlott by meaty diells or bombs, 
Tlie abeUs were honeed on the upper deck at an angle 
of 80 degrees, with a apace between each to avoid one 
detonating tlie others If hit by enemy fire. To relftforce 
the decks ogalnst tlie weight of tbe gun and tbe force 
of the recoil a good deal of 
extra acantlliig was worked 
In. Hie gun itseff waa 
ited behind a shield of 
pbitlBg at camottfiags to 
represent armor, Unfortu- 
nately the work was not 
completed In time fbr ths 
three monitors to carry out 
their bombardment o f 
Bmgeti, and only the “Lord 
ettve** waa able to dtaebarge 
s few rounds at tbe enemy 
before the Armlsttoe fntsr*- 
vsned Admiral Bnoon*s pro- 
gram for the BrngM bom- 
bardment waa to moor tbe 
three vassa l s behind a sm oke - 
scTMA In a position at saa 
24,000 yards from tbe Esa- 
brngge lock-gates and exactly 
in line with tbe EeArngga- 
Bmges canaL A fow ranging 
rounds were to be fired at 
tbs locfcgstes, aft^ wbldk 
the elevation was to be Increased and Ifidnch shelto to 
be dropped right Into the sahmarlne abaters at Bpigm. 
Spotting would have been dcsie by aircraft From tbe 
terbnlcal point of view It Is a |fity that tbe ^ 
did not come for it would have conmitiited a i 
In hskf-rango naval gunnery 
Except for Its slae, tbera la aotblsv partlealarly re- 
markable about tbe IS-lnch gun. It Is constructed on 
tbe wlrs-wound prindpls which hM been hi v<«iie In 
Great Britain for so many yearn, but wfitjch, tn Oie opin- 
ion of many ordnance experts, baa outttved lt» nttUty, 
Wire ions, It is truA havu 
a generous factor of safotgr 
and this was a powsr fol rs«» 
oamMAdatlon goms yanrs 
bps*. whsB powdsr WM 
alined to bs etvfitle tn Us 
acthm, and gun-lmrsfo wm 
hot fofrsQisnt, NOwndl^ 
however, whsp thspropsUaht 
Is so mm mt m m 
ftressss to whidx Um lap hi 
w pose d m be MSfi fo, a 
nfcely, the rgafriy .fepfojr Is 

tmitmk nbtmSb^M \ _ 
1M» It If 
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Soaring Biidmen 

A Stad^ of Sooili^ Birds and a Review ci Reoent Glider Eiqieriiiieiita in Germany 

ByLadiila$<rOrcy,»L&A.E. 


TjVOjB tte |Aat two jwn aa important moTtmcnt baa 
t* bMpi ^ Oarmasr wltb a view to aotrlng 

tba Imif aumbt problttw of attHWia) aoarlnf flightt or 
fflsbti withont IM of holglit* ^n&la uofaaMot 
haa gated a large latpote from tba fact tbat U la 
dtraetad hr a oeafral orgaaliatloiv te Aaaoeiattoik of 
Ofltnmn UoM Aiirplaiie and Boaring Claba, and alao 
biOate It baa te actlva anpport of aotne of the moat 
ladifoatfol Oeniian airplane coiiatnwtom and aerodr- 
samtcnl imreatlitaton. Among tbeaa may be mcPtUmed 
Prot Praadtb rectoe of the aerodynamical laboratory 
at Ofittlagna; Prot eon Khrmto, weU known tor hla 
tbeoretlcal work oa the re- 
itotance of iha air. Pro! 

Hte ^vxMni, Inventor of 
the ali-Bietal monoplane bear- 
ing hie tuUM^ aad & Bump- 
ier and A. Fokte, the air- 
plane conetractonk 

In addition, the Oerroan 
aoartng movement derlvea a 
certain amount of patrlottc 
inmdratlon from tha fact tbat 
thle branch of aylattoa waa 
fnltuted aome thirty yean 
ago bf Otto UUaithal, the 
great ptoneer of flying. Al- 
though liUcnthaTa gliding 
fllglita from the top of an 
aittflcUl bin 00 toot high af- 
forded the starting point for 
the Inyentloa of the airplane 
by the Wright brotliers, It la 

a matter of hlatortcat record ^ Tl^ Mweidt noari 
that UUanthal hlmatif waa oe oca «wi aiwr 

much tea oonoemed with the achleeemeDt of power 
IUght--aa were hla contemporarlea Ader, Langley and 
Maxfin--4lMUi with the eolation of anaring llteh Bren 
when be wga led to admit the dealrabUlty of fltUag a 
power plaat to bla gilder, liUenthal only Intended to 
nee tt to einergittelee--miat la, when be would be unable 
to derlee eoaiantatlon toom the wind, 

WbatleSMring Flight? 

By eoartog fttiflit la meant the hind of flight praetleed 
by the larger ^teclee of birds (albat i o ea ea, rattarefe, 
eagtei bawka, bnsaarda, aea gulls, etc ) which conalsta 
In pwigreaalng through the 

atr without any apparent ex- ALk ’ ^ 

pnaturo of energy— that la, v j 

without the flapptog of wings. £ 

Certain Wrds soar to this ^ 'S 

manner for hundreds of •rl 
mite and the albatross la I ^ 

. said to fbllow atoamahips tor ^ 
days wHhoat ersr flapptog a 
wing when no wind la ob- ' iff 

aerred near the sortace of N J / 
tfaesaa* nmremaybeacer* 
tahi amount of exaggeration 
totblsstatsmte,tor aoartof 

btoflanro known to flap at r^L 

ttoiSa; hut tt to a toct that IfX 
Ihto maneueer to engaged to \ 1 Uil 

only otoaetonallyt probably jLTj pg * 

wben tha wind veeca, and the /Pcil 

btrd to toted to tack, eo to jfesSCA ‘ 


the wings aie^ tbo better to the soaring ability of the 
birds. It may be noted. Inddentally. that the birds 
which are Incapable of soaring, and which propel them- 
aelTes through the air by flapptog thalr wings, all have 
a miuto Analler spread length ratio than even tim poor- 
est soaring birds. 

The wing shape of the variona high capacity aohrlng 
Unto does not differ materially among them, except 
tbat the eea blnte do not as a rule poeMss the bJgbly 
sensitive hook-llke Up fsathera whte tdiaroctoriae the 
land soarera. Igind aoarers generally extend their wings 
either horlsontally or at a slight dihedral angle above 


■tjy-i ti i-.. \ j I 


redocing (lamsitlc rMtotance Bui aside from this It to 
quite p^ble^oR some soaring experiiiMUtera claim— 
tbat the body of soaring birds is so shaped as to direct 
ttie wind upon a iwrttcutar portion of the wings, 
uheroby the bird Is eiwtiled to derive tbo maximum 
eitkcieiuv f roni fSHirlng Whetlur this hypothesis can be 
proven dt not rtonnloH t(» ho soon, but the question soems 
worth Investigating In a 'u tnd tnnnol 
The most gvnerolly nrovqiied theory of storing flight 
to that two sources of eperg} arc avullablo for Its accom- 
pli shroent. One oonsUts of the stMiilioil nsi'cndlng air 
currents-^hat is. winds bluwlni, im ii liHlng rIiunt . the 
other miin'e In furaishc^ hy 
rapid rhunges in tbo speed 
nnd direction of the wind 


/Sfc* I 


It la gCMmtlT eoaaadad ' 

that the anai^ hMa dertra 

tha pnttt ot aiulaBtatlon nUnt of otn^ v itco 

trotti tha wind, far fha iraat ^ tttrma httdt, Hm 

ViaJarUjr of obawra t a an ^ 

acnM that na aoarla# ttiht ttBsahBSSssssaBss 
ant taltda piaaa la d dat4 
tUm, dd tha eodttarr* >t n«na that tha tha 
e* ddtkd, thb htota axtMad add racoldr dta 

dta -fttlMah Sghtr <a the mwt parfhet aaarar-^ 
dftdtraaa. ^hta alaa dnMdta to ha hovda a«t hr what 
«d kdBW df tha atraathra (tf tha atapkabaM^ dau^ 
thu the trtttfty a< d dridd mtanill^netaMai with 
limM. M Om bait lodM* hah^dlv fly dt iradt 


Th, Sdiwerdt aeariag laarhliw, which has hawk-llka wlnaa and !■ Buwt attraetWe In appMiance 

Bvement of power the horlion, while the sea birds hold their wings arched natural reaction a 
kder, Langley and downward like a bow Both of these differences may the coUler portion 
iring llteh Bven be due to different atmoqiheric cnndlUoos prevalltog thousand times, It 
ftbUity of fltttog a over the gmnnd and over the sea— about which we aa pbere, like the occ 
[ only Intended to yet know very little. tion, nltlurngh to 

m would be unable It to worth noting that the most capable soaring birds aptiear to be In a i 
are by far tbe heavteot birds to existence, so that the motion is undouhh 
ability to soar eeema to depend to a certain extent upon birds, who seem 
^? a mass, or momentum, whereby the bird acquires and rather sensing, ttu 

of flight praetleed retains Initial velocity wben there to no wind This movements of aoai 
Btrosses. ralturel, assmnptkm to plausible on the ground that the Uirger Over the sea a« 
c ) which conalsta bird has a greater inertia per imlt of surface area, tbe wave motion. 


N December I7p 1903 ^ IVdbur IVrtght succeeded m 
11 makmi al Xitto Hawkf N C • i/m flril controlled power 
flight m the Miterf if (he woriJ. For floe peon the 
mcredubui world lau^wd at the idea, and branded the 
IVnght broAere at tmpottert. On September 13, 1921, 
//err Harth, a German oeronaaUcal expenmenter, on a 
moteteu toarmg machme, rote wiAoui arm oulude attttiance 
an abtduie ttandtUU to a height of iOO feet, and flew 
m all dtreetiont for 21 mmtiCcs onJ 37 lecomfs. The ac- 
compartptng map thowt^ the count followed bp HarA on hit 
toarmg fliAu the alarfnif poirrf bemg tndwaUd bp a circle, 
while Ae landing pood it indicated bp a crott. But Ae map 
ieOt ofdp part of Ae thrp it does not indicate Aaf HarA, 
foUowu^t hu remmktAh toarmg flight, landed at fj^pemt 
onip 40 ful lower Oian^Agl^alMttde of hk ttarflng^aU. 
Here, mdeed, it a jremadItaliU achitoanerU and, hfle to manp 
oAen now being roabtea, muti make for a new era m ario- 
fcofi duracteriuJ hp low^wer pkmet and an att^round 




Aseending Air CnrrenU 
Ascending air currents, or 
**upwlndR," are fnMjuent In 
nny uneven rounto a hen the 
wind Is blowing, for everj 
natural obstacle In Its path* 
a bill, a sand done, a wood 
et^p-^flects its course In nn 
ni^nt direction In addi- 
tion. upwlnds are also cre- 
ated, although on a modi 
smaller scale, by the uneven 
absorption of solar heat by 
the gnumd. due to different 
coloring Thus, a certain por 
tinn of the ground, by ob- 
sorbing more heat than the 
tive In appearance portion ndjacwit. wlU create 

a rising current, while as u 
natural reaction a descending current will occur over 
the coUler portion If this pnicess is uiuUlplicd many 
thousand times, It will become upparent thut the atuios- 
pbere, like the ocean, Is more or less to perpetual mo- 
tion, atthimgh to the obwrver on the ground It may 
aptiear to be In a state of culiiu Our perceptinci of this 
motion is undoubtedly fur Inferior to thut possessed by 
birds, who seem to lm\e the facult> of **Heelng.** or 
rather sensing, the flow of air^lf the continuous head 
movements of soaring birds to taken Into consideration. 

Over the sea ascending ali^ currents are created by 
tbe wave motion, each Individual wave giving the air 
an upward deflection From 
■ » ■' "n this it to easy to understand 

why the best soaring birds 
Vrtght succeeded m over the sea 

rtt controlled power upwlnds of some strength 
For floe oean the continuously oc 

, ciriH modlnm Is never entirely 

ytemoer l^, iyai, whereas In the case of 

expenmenter, on a Innd It Is chiefly the shape 

up outude auutance and coloring of tbe earth 

200 feet, and flew which dctemilnes tbe exist 

tecondt. The ac- cnee of upwlnds. 
ed bp Hot A on hit uddlUon to all thiA up- 

fwated bp a circle, winds are also created by me- 

Bulihemap t«,rojogtc«i condiHoo^ .mh 

u^C 0" cloud fonniiltoBM, froui 

inM VZpami ‘I' 

,*Tr . ” question will be appreciated. 


SlaMRM a Oa SMuSlf pSp 


■ <iMit !», tin iha»t«r tfc® bw uvi 


rm^ •/ am-J]piamkal $landtrJt. /tblhb phm mwgk fofXhcr »iffc a ttatp ,f Ae fitght 
0/ Monnf terA. Aol *c otW Ur. rOrep to tr$al. — Thk Emtor. 


stnoQ the inaM of the body tocreasM ig te cube of tbe 
diameter, wrbereaa the surface tocreaiaa only aa the 
oqoaf* of the linear ikmsastona Thotet that the alba- 
trom to a mn^ better ooarer fhnp tM asa gntl— the 
fenaet betog te Brach toter Ml heavtor of the 
wsmi to Jnetuy thto theory. 

FbtoBy, them appear to be a itotteet teatton bo- 
twena the etoe and aitope of te bo^ of eoartog btrda 
OB one hatttf and fheir wtogs on te oOte. That the 
body to 00 itelte to eature ante prodte the moat even 
tevvdr of te air etieam wUeh teilMa tbo bird to 
eetetldent, Judging to whai wtod tmea oxperlroenta- 


the ntio of the wtoff eeteridtot, 


tong^^ e^thff to^rMhnt to, te dm g one ttoB bee twtiglif « about the vaino of etreamitnlng in 


if anef, like to manp How the Birds Soar 

‘ a new era m aria- However, careful observa- 

I and an all-roand tUm of soaring birds shows 
I tfadp if Ae flight upwlnds alone do not 

produce soaring flight When 
a soaring Irfrd staiis to '^ake 
■■ ■ ' aU off,'* he generally runs head 

on Into the prevailing wind, 
flapted bis wings until he tneets an upwind, when be 
begte to describe Hn li*fl This ctrcitog flight of aoartng 
birds Is prohobly due to tha UiiiltcfJ extent of upwlnds. 
In hla ascenstoQ the hlnl utllt flaiw occaslnnally— to 
trim salts, so tu speak— but less and loss so os he rises, 
probably because soaring conditions Improve with height 
Wben the bird has reachetl s certain altitude, be 
changes from dreUng to rectilinear flight* soaring with 
the wings rigidly extended. 

Prom the shore It appeara that tbe soaring Mrd uaea 
aaeendhig oJr rarrants for betog Ufted from the groond, 
but once be has reached tbe height favorable tor soai^ 
Ing; be most obvloiudy emerge from thto region of np- 
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Wind nhltli, lift ViO have Hoen, Ik of llmltetl cxtrat 
Wbnt then ormtlniioM to nuppurt tlif> bird Hnd fuminheH 
befdiJHH propiilHlitfi Jtn wlnjTN mnnln luntbrnlem? 

Timt InfbHMl Ih (Up ^mit iimblpni uf wittrlnic fllKht 
iind nom of ifip nwilltibb tluHrrt4<N irheH nn ontlnd) hnN 

HiiMUir to it hu\e Niild iN^forv thut In 

HdUItton to npolniN ii Miiin'O of Hoiirlnfc enerffjr In tw* 
llevp<l (o txi^r In thu lrr((EulnrUI(% or midd tiiunKi^ in 
HpcHMl and ilirtHtlon of tlR» ii\lnd When thene fluotua- 
ilofiN iin of xrtiit NtrHiKtIi (be bird Ih Nuiipnw*d lo 
ntlllxt* Ibuii li\ pn^aeiillDK the grvHtf’Mt |MmHlbIe reHlut- 
nniv (o a ko^i and tlie buHt realKtunf^ to the raHUlnff 
lull In ihtrt manner tbt bird etiuiiUxes the Rlml ttuc- 
tuiitloms for e\er> time It tnki^* n ic^ It InpreaiwH 
ItN 4!nL^(^ by au umount «N|ual to (hut «1itfh the wind 
IfiHeH, fw> rhut J( fttore** up energy In « ifitMi, and fqiendN 
It In a lull (if eoiirm*. Mnoh n iiiuneti\er iiieunH tin* 
Micrltlflni; of N|ieed for IteliTht*- (In a fcuMtl and of 
lielfdit for H|)eod (In ii lull), no Unit at'cordlnic lo tliN 
fhiNiry (he wmrtnK fttubt of Idrdn would i-^iUKtHt of a 
aerlea t»f undulntbmH Tldu numeiuir ina} lie o1iHer\(Hl 
lit (liiieH, but It U the exrt^ptUm rattier tlitin the rult 
with the bent Hourem. who an laimble of fljlng KtralKid 
like an urro\v— bi'net then uiuhI be a (law In thN 
theory 

Tbfl ^'Secondary FluftnationM** of the Air 

Hut then* 4 xlHtH aiiolber tlioun of rallicr reeent dun 
wliKh aflTonbf a inuth luon* t‘iiu\lnilnjr explunatlon of 
Ihiw blnlH wair MfralKbtHwn> wlun they 4iiierxe from 
(tie n*jehm of iipulnd It ban for Htaae tlim* l»e«^ ax 
Mumed that the air imrtloleH whUh make up the suh 
Htuitee 4if (fie ulml- (fiat Ik, <if a fclTtTt volume of ulr in 
iimllon, an* eontluuouAl> In a Ktati* of a \er\ fine vllira 
■ ton witif li Im Hlmllar tn prlndpli to (lie wnvi like motion 
iindtrlylng the atruetiin* of miin> other physical muni 
feat at Iona (aound IlKht, eliH trb Ity, 4 P ) Uumpler, the 
(■enimn uliiihine <.*onM(ruttor daliim to hii\e iiienHured 
ilH*Htt “Keoondary flm tuatbmH *' — uh lie chIIh them — with 
n fine lUHtrumtoit, and to liu>e found flftet'ti pulHailona 
tier MH^iod, or 900 per minute 

If IhU Ntutement Im borne out li;i further exiterlmciitM 
U Ik coneelTabte that tbene rnNHUidtiry tlu< tuiitbmH «n^ 
ibe real aonree of aoarlnt; iniuer, for tliej mav eatiw* 
the fenthers of Uie blrdH wIukk to vibmte and tIniN 
exert firopulHlve enorgy Hmlt a iiteanH of pnttailKlon 
would be Mliiiltnr to that obtained with the wmiUiMl 
fair profietleiw, whereby the winea of the geit iiine 
l«eh exfierlnientally utlllEtHl for the pn»dii<ttonof iMiwer 
ThU arrungiunrat timHlHtN of aerfi*K of Oexible p1hI(*m 
which are rigidly attached with their leading edge to the 
Hldea 4if A Khip Am tlie wa^ea rlae and full, the phitea 
l»end Ilka the tall of a llnh, and pnHbiei power InXIi on 
the upward and (In downwani liend 

BeqnlrementB of Soaring Machinea 

So tlie larlncipal requlremcntM for a good Konring 
machine bt^mie dear TIiIh Nhould be a gilder, or iiio- 
torleaa airidane, having tlie Nlowi^Mt iNiwtllde rale of 
deaccQt, which nieuna an extreiiwly light wing loading 
I Idl IhH. to J 11 m. |ier aquare fbut at (be iitoat ), naitlilned 
wrlth high lift wlngH It Khotild b«* noted thut u hIow 
rate of deacent and u flat gliding tiugki are not MynoH 
pmontf for If two iimihlneH haw the Mime gilding angle, 
mid one requlrea u hlglier flying Hpeed for ItM MUHtentu- 
tlon than the other, then the funtcM* mncldne will nut 
nrally deacend faater over 
the name gilding angle 

Gcmalderlng onb the hwIhI 
wBce of upwlndH and gURta 
for aoorlng (the utillKHtlon 
of **aPcoiulgry fluetUHtlcmH* 
being at preaent nut of the 
itneatloii) to kca^i tho um> 
chine tn level fllglit, the m)k>«n) 
of the ascending air current 
inuat be equal to the sinking 
speed, or rate of descent of 
the machine Hence the 
Ntittller the rate of descent, 
tlie better dianoea has the 
machine of remaining In level 
IllghU or of gaining hotglit 
through gusts In the manner 
of HonrlDg blnlH, imd of enp- 
Itallalng the retmltnnt enet^y 
tn the lull which succeeds 
the gust 

Tlw qaostlon of liead re- 
fdstHnoe hos 4tf course an lr>< 
portunt bearing on (he effl 
(Umey of Hoartng nmchlnea. 

At the (leruian sour- 

ing contest held IsHt summer 
In the RhOn hills, near 
Frsnkfurt am Mein, two 



Mttp thowlns tbfl ruunw folkmwl by Kbrniisrcr In hU Asclwn 
mmrmr between the Waaerrkuopn and the vllbgr* of QenfeM 
coverins A dliiUnre of ehc mltce In 19 mlnutne 3 Mcnnd*. In 
thU fllsht the machine rofio 300 feet ahcive He aUrtlnjc pnlnP 
and ll Inniled 1060 firt below the latter e kvaL The dircetlon 
of tha wind a« «‘eU aa the etapwd time In mlnuten, U indicated 
on thtx CernuiB map 

Alt interesting soaring flight Mode by « Geman 
* cxpmdmenter 

souring mnehtnes, litnlug the wtiiie wing iireu. and one 
repreMenting (tie \ery (iCKt In slrtninillnlng. iintl the other 
4|uite the oiiposlte. obtained the snuio nite of dinuynt 
— bat the strramlintd machine vurried an additiomi 
load of tfr< alg fiOMurfA Tlie soarers referred to are the 
Auchen and the ^Uiuiiiiu.*' which ure Hhown In the 
iR’cmuiHinytng lUustratliiaK. 

It will lie Hcen thut the **AiK]ivn*' snarer U a thick 
wing nmillLXer monoplane of the tyis* develoiied by 
Prof Hugo Junkers iif DesHau, whkli has been Intro- 
diicef] In (Ills <’f>untr\ under the name 4»f J U metal 
iiHinoplane The maililne la tmllt of plywood In tlie 
fonu of girder wtirk. and is cohered with walerprotrf 
fabrh It Is of extremely light weight despite Ita coiii- 
l»uct appeiinmcc and great strength, the wings weigh 
Ing only one-tlilnl t»f a pound per square fhot of anm, 
Tlie **Buvarlu” soarer. on the other hand, haa no atream 
lined fuMoluge, the tall being connected with the wings 


tog ootriggarfei white tbh pGob Mfs en on fmderalnng 
aeat the general appeeraihce of thte maefaiae ia tenp 
tnlacent of tho open-body puahof nlrpluDea of aome ttn 
years ago, Tet at the eeound tthttn Moarlng competlHoOi 
hud August, the “Aachen.” piloted by W« IQmpmr. 
and the “nararla,” piloted by Kart Kolter» wore tied 
for first prine in the contest for low'ost rate of deacMt, 
both making an average of HO feet per minute. The bong 
distance contest was won by Arthur Martens on a Hann- 
over aonrer by ouvering lyig miles In 5 min S aec Ills 
machine fuHoww modern afri'iane practice bi tta oon- 
stnU!tlon. being well streamlined, hut the fuaelace Is 
undereluttg with resppet to the wrings. 

Without going Into unessential details of the laat 
Rlitln conipetltlon, tlie following points seem worth re- 
cording ^lr the gtiidance of those Interested la souring 
experiments 

1 Tlie conipetlilun took place In m country where n|k 
wlnds nod gusts are frequent Tite machines started 
from tiw top of the Waaserkuiqie, a liin which rises t» 
an eleiathm of HUOO fm tn a plain Imre of trees and 
five of naturut ubstncles tn all dirvctlims. Cnder them* 
oonditbms, euilnently favoruhle for nwrlng, a wind of 
IS to JO mp.!i generally pro\cd Ktiflk'lcnt for the pur- 
pose but some 1 ‘ontestnntH went up in winds rettching 
W) to 40 mpb Tills, notwithstandlDg. out of 130 Indi- 
vidual nights made then* (mh um*d but one fatal acci- 
dent, and tbU wuh due to u Mtruitural defect of the 
iimrlilne In question, ho that wmitng does not aeeiu to 
invuhe an unduly large ainotmt of risk ns la ganerully 
NUiqMwed 

J. Tlie Houring inuchlnes wlilcli made the best iior- 
foriaiince in the dliTereoi naircMts all followed straight 
tiln»Uine practice as to structure and nwirol aurfneeH. 
Tlie more radical deidicttM all falk*d tn qtisllfjir In (he 
ellmlnatlutt trials, which re<|tilivd tlie {dints to make a 
gliding (light of at least KKKI feet diHtance ur une of 
HO aeconds* duration U M*enm Hmt too many new Ideas 
wvre emlMsUcd In many soarers, ho that piloting becume 
very dllUeuU and the nmdilnes had no chance of demon- 
Htrutlng what they were actually worth One such 
muciilne, Ou* Zetee, wuh oqulp|ied with auxiliary power 
In the form of siiaill flupiiing wings which the pilot 
WHK Muiqsvted to operate liy means of two pedals when 
the wind would he Insullk lent to ke«i) the maehUie aloft 
Tlie principal clmraeti rlstlcM as develrqied by the besi 
Oenuiin soaring machines are g1\vn In thn table on 
INtge JSS7 

S. For luunchlng tho mmhlnc^s Into the air two sys- 
tems wore snccessfully used In ecmnectloa with the 
skid landing gear wltli which tlie liest inachtnea were 
equipped. If the wind was strong enough for soaring, 
four men would get bold of tlie wlnpi and slide the 
machine uUaig the ground until It lifted — which would 
generally occur tn a few yards. l\lth light winds which 
would not lift the machines oft the ground, the soarer 
WHS launched by a aort of nttapult from a runway 
treated with soap to make for easy sliding In this case 
six or eight men were required. Two of these held 
the wing tliMi, while two or three were at each cad of 
u long rope which iwAsed around tlie rear end of the 
skids, where It rested in n griMive Portions of rubber 
strands were IncortKinited In this * nqie,” and to teuncii 
the time lilne the men ut tlie ro|H*s walked forward until 
tliHW Miranda were fully extended Then at the pilot s 
signal the men ot the wing lips let go, and thoae at 
the rupee Jumped forward to 
give the auarer a laet puH 
With this launching device 
the machine was often In the 
air after sliding vbree or 
four yards, when the rope 
would automatically deta^ 
Itself froni the aklda Once 
In tha air. the pilot would 
suit climbing la a ssriee of 
Btetw oorreeiH«d!Bg to the 
wind gusts. 

4 Most of the breakage 
ooenrred at ihs first trial lif 
the various nmchlnea, partly 
because of the nnfatnUlarity 
of the “handling party,” but 
' chiefly owing to faulty oug- 
atmcthiD of th* tending 
skids. ^ egperisaos of the 
Oennans shows tb# Inqior- 
tunce of giving the aUds a 
paraboUc torm so* as to en- 
able the pilot to *^1 up* 
the inechbie as soon as u 
gust hits It. end so derive 
from it maxlmnm lift If 
the goat la very riotent. a 
soartAg ^mcblnt can than 
take off wlUmot outride a»* 






SCIENTIFIG AMERICAN 




iwai »lnfct i liw t 0 * which tbh liicMcBcc of tho Mag. «i»il oM» off the xrmmd ho /-Hmhin y 


wIlW* turn \m t iha n ge d bg tb« pilot (the Bavarta »oar«r, 
for i&«taiM») tlw me of corad alUdi to toM Important 

Bom EoMitaUo Booriav FUgIda 

Aa 0 cooclmdon to thSa review of progreaa In artificial 
aoaring fllglit the moat remarkable perfonuanoM which 
liave been made to date will be related. All of thew 
oeenirad after the aecnod Bbfin compedticA. 

Un Jnbr 30 Kleiti|ierer (Aachen ooarer) flew aoroas 
ronnuy frm tlie Waaiierkuppe to the village of Gera- 
told, odveitng a dlataace of 6 tnllea In 18 inlnutoa 8 
Mecundi. In this fllgfit the machine roee 
800 /eel above ift etartino point, and It 
ton<M inOO toet below the latter'a level 
The accompanying map idiowa to what 
ettont (he pilot woe able to control the 
flight of hla machine, making clever vae 
of the npwinda Imidnging agalnat tlie 
hllbddea. 

On September 6 Martens (Hai)no%*er 
aitarer) beat Klempefer*s record by mok 
Ing a duratlun lUglit of 15 mlntitca 40 
aecunda from the W BReerkn]>pe to tlm vll 
luge of Botten, a dlatonco of 4.6 miles. 

Tilts gives a rate of desceiit of 84 feet 
tier mlnata as against 110 toet for 
KlemperWe prevlona flight 

While theae perfonunnres strongly ap- 
peal to the imaglnatlcio, ft Is none the 
icM a fact that considering the rate of 
descmit of the machine in qaestion, their 
Ijerfonnances cannot be mnsldered as true 
wmrtng flights, but merel> as very ez- 
t(«ided glides, the more so as each flight 
took place In one general direction. 

Hence a certain anaiont of douht was 
Justified with regard to the posslMUty of 
achieving true soaring fllgiit with the 
available type of niadilne 

Thto doubt Is, however, no longer war- 
ranted, Nlnce on ttotitnnber lath, 1021, 

Herr Harth, an Investigator of snaring of 
ten years* experience, succeeded In nmk- ^ 

lug a fltgtit of 31 minutes 87 spconds' dura 
tlon with a dtlTer^ce In height between 
hto starting and landing points of cmly 40 toet, which 
gives a me of dowwat of tou than two feet per winete 
Tills truly amaaing performance, which did not re- 
ceive the world aide attention It deserved, to an unde- 
niable demonstration of the fact that soaring flight cim 
be achieved with the present neronnutlciil equipment 
In other words, aoHring to possible without the iiicchnn 
Ism that would have to be Invented to reproduce the 
vibration of the bird’s feathers under the Influence of 
the secondary fluctuwthm of the air— always iiNsiiiiilng 
that tills pliemsneniA to the mnln source uf energy of 
the bird's soaring flight 

While no photngrapli of Hnrth'H soarer 
hiiH yet been piibllshcd, a gimcral Idea of 
what It looks like may be had fismi the i^— — — 

following particulars The nmetilne to a 
iiHmoploae of 38- toot span and lAVtoot 
wing area, and weighs 100 pounds. Tlu* 
pilot la seated underneath the wings in u » . 

lattice framework whirii extends aft and Aut^h^ 

carries tlm tall Tba latter consists of an Ua>Hrlii 
etovator only, tor the rudder which was Hannoxer 

originally fitted to It has since been dis- Harth 

penssd with, as the machine was tound “ 

to be more manouverahle without It In- 
stead, changes in horlEontal direction are 
ettactod by tbe use of movable wing tips. 

' Harthto partner In soaring enterprise. the Ge 

W Hemrscbmltt, has given tho follow- A 

tog account of Harth’s great flli^t * 

**On tlie day of the flight. Septmnber 
18th, the wind was blowiog to strong gusts iwiili 

with frequcDt chflnges to dtrectlon at an ^ " 

average speed of 23 miles an hour, which 
would at times suddenly tocresse with 
hurrtcaiie torce to twice that strength > 

Held^ela HtU, from which the start was 
madSh readies 2735 toet above aea level, but the slope 
of the hiU to windward to cnly two or three degrees 
above Bw horlson, toUoaed by aitghtly steeper slopes 
(tour to six degress), which to thetr’tum end to a flat 
plain oxtnidtog tor aeveral miles, after which there 
ocem again a very M aitqw. 

''BiortA first made a tow4ngbts up to six mtoutea* 
duration lelfAeat nag Ism to oiMtoge, and as the wind 
atMithined be derided to attempt a much Vmger flight, 
and MWA, If ppsrildei gteatnr heighta than before At 
tbe aam* tlato be saw tbe toariunty ef letting the nw- 
rirtnertofi Into the air without oatslda aaalgtaace, merely 
bqr ntttlihig tbe etrong goita. Tbte be succeeded to 


tlie wind unUt be reached a bright of 200 feet He 
then made a half turn and flew with the utnd back 
over bis starting point, whence he flew a dreuLar course 
all around the hilltop, then out over the lowlands. 
After a while he turned about and flew back over the 
hill, and describing two half turns In ot^ioslte dlrectlim 
ha landed 40 toet below and about 000 feet from hto 
stsriJng point 

•^Aa tbe flight was made over practically level wiun- 
try, Harth Is of the otflnhm that ascending air nirrenis 
had nothing to do w Hit H, and that he nctmilly soarcfl 



Hie Aecben soarer, piletod by W Klemperer, ahertly after 
Its **tske«off^ 

with the help of the wind fluctuations. He noticed by 
the way, that the speed of hln machine varied corndd 
erably wlien It flew against the wind, and that it always 
rose on turns, while It did not seem to Utse any altitude 
when flying with the wImL He also states that tbe 
machine remained |)erfect!y steady to the midst of 
gusts, and he attributes this fact to the use of moxuhle 
wing tt|M which are umde lo head automatic all\ Into 
the wind and m> lu'ep the niuchlne on Its flight tmih ” 
Messeriahmht H com hiding |iuragmph to iterhntis 
worth repn>diic]ng It reads 
“Our ohjtvl, inotiirleMH flight of mifflilrtit dunilhm 


CHARACTERISTICS OP THE LEADING GERMAN 
SOARING MACHINES 
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'<«wting gijwi above refers to the machine fully loadetl 
tluit U, with the pilot on omfU. The weight of the pilot to assumtaf sm (m-Idk 
lao poonds. 

Vor purpoMNi of r©ferea« It to Iptereiitiug to compare the cfaarsctertotlcs of 
the German Marlog m^laea with the aWrito on wlilefa Gabriel Pbulaln 
® « i* (la opijorito.mrsctioiui) ou July 9, 1921, near 

.TJ*!r *!!*“**"® Mcycl© which was flttod with a biplntie 

oril of ^ feet mwo on the upper wings, ami 18 feet 4 Inches on tht lower 

squajrs feet. The not weight of tbe 
Ponlain ovicHe waa 87 4pcranito, - ^ * • 


Po^n ovieHe waa 87 4pcranito, and its maximum flying speed whs estimated 
at ^ miles wir hour The wing lomHng, with a 160-ponnd idiot, works oat 
as 15.1 ponneto to tbe square toot, or about 10 times that of the Harth soar- 
ing machine 


aecins now to have been attained. Messrs. Harth and 
Mefoierschmitt have tor the last ten years made system- 
atio experiments wltti wing snrfaeea cfipable of auto- 
matically tumtog toto tbe wind (onpwintnpefmhiffe 
TrapMKken) Tbe results recently nohieved prove that 
there exlsto now a Boarlng machine which eaa easily be 
flown tor any length of time la tbe most squally weather 
without requiring from the pilot any idiysical effort,** 

The BlgnUcance of Hardi'k FBght 
Although tlto latest ndvlge from Germany Is to the 
eflbct that Harth was unfortunately Injured to a toll 
of hto soarer, this accident does not to the least decrease 


the value of hto truly extraordinary demoostratioo So 
doubt even Harth’s soaring uiachtoc to still fur fnmi 
perfect and a cimslderable amount of expcrlmHiilng 
will hn\o to be done before sourers beemne fool pruttf 
In the meuntiuus here to n tteld of pnuthally unex 
plnriHl buman n* tivlty which orfers u chance of turning 
flying Into a rt*ul sport, one eomiairablc, though on an 
Intlnltcb Rupertnr plane, to wilMiig Individual skill 
and itrowiMK could uNMorl tfiemselveH In soaring to aa 
extvmi undretiimHl tif In power flight where, after all 
the rimrfug T Iberty or Us hlsHlng minor brotliers always 
have the lust won! 

IVhut the pruetk'Hl advent of soaring 
will eventually mi an to power flight is 
still a mailer for spi'cuhUion Tliat It will 
had ttf a more tUorougli knowledge of tho 
utim»iq>liere nnd m> be tlie c^iinh of Im- 
proveuieniH In the conHtrmilun of nlr- 
planes, sseiiiM Ukelv It ma> (verhuim also 
liiqHMW our notions of piloting FtmiKy, 
It to prubithle lliHt vustU Improved soaring 
machines fitted with an uiixtllur> engine 
of very low horseiMiwir will eventually 
solve the problem of the a^riul fllwer 
Tlie> won I he extreme^ fiisl but tba> 
will Iw cheap and et'ononih al and ho 
vvlihln the means of Hn>hiHlv who can 
alTord to kwp a kord And they will 
oirry :iou anywhere without the hfuuird 
of getting stuck In a Jam at crosH-mads 
or of running Into a ditch on a dark nliflii 
Hero to an optsirtunlty for AmoricanH 
to do smnu pioneering work 1\1U some- 
one heed the tall? 

Bioloclcal Effects of the Tide* 

F j^KlNQING ever> continental land-mass 
1 h an urea for the most part var> nar- 
row vvhUh belongs profwrl) neither to 
land nor sen, hut Is tlie dlstmted province 
of Isitli these reulms Although, u 
siqierflclnl view It to by no means favor 
aide to life tlie llclal lone turns out, on 
closer examination to Is* cac of tlie richest 
to vurlit) of anlinul life <ia tlie surface uf 
the globe 

Whetlier life ts^un in titc open iwa or In the shallow 
waters of the littoral or to fresh water fwols, scleniliftH 
hnx'e not Ihha able to detlde Nevertheless, ime thing 
Is certain namel> that If life did not originate to tbe 
ridul xohe nor in the area Immediately below It as 
ftnine sill) think jioHHihle thiMi life whh not very long 
to reaching then* II to unni'cessar) to adduce special 
pnxif of thto statement thi vast number of Inv'ertehrate 
untmaltf that frequent or have frequented or that have 
rehillvcH on the Mhore, fnmi BiamgeH, through coeleoter- 
ttlea et hlnodeniis. vvorniH, erusiH(H*anH, iiml inoltonkH up 
to a*«t(llanH allows of no other cimtluslon In Its 
earlier >ontU, Mua life nerved un appren 
■ tlceslilji to the tides, and It to probably not 

tiH> iinich to Nu} tliui life to eonttonlng to 
Hhiiw tht effintH IhHl to whui blologlHtH 
intend to i xprcNN wlu*n lhe> sixtik of the 
short UM the kcIiooI wherein iiiun) uf the 
moKt liii|)ortunt Ichwah of life were 
S7 Ivameil 

74 As illuKl rating this there to the toftu 

once of wave-impact tm Ihe life of the sen 
"o shore Tills to at lAcc made aitparent to 

tlie nhserver not onl> by the large number 
of flxfal fonns of which the rock barnacle 
‘ to a pronilmnt example, but hIho by the 

itles of tendemy even amiAg free animals to keep 

Wlain a grip on the Rubstratum The adheshm 

of hamacles to due to a ceim nt substumv 
tower secrelevl by siicetal gland<i to the region 

of tbe Ihe head hut In the case of sea 

Imated anemones flat wonuH sen slugs and sea 

ks out Hnnlls, adhesion to duo merely to an ex 

‘ oeedlnglv dose ctmtact of the body with 

the sulMirutum A very Inleresllng adapt 
— ntloin to life In the area of wnve-actl<A to 
seen a flsli called the lump-Hueker, which 
has the tielvlc tins oonvi ried Into a cup, or sucker, with 
which It clings to r»»ck« and weed* Mere adhesive 
powers are, apparently, not sufflcleni, since there to a 
tendency also to ndo|d » form which offers the least pos- 
sible amount of iwlMtiince to the water, and, in partlcn 
lar, to reduce height Shore forms are ty|4cally flattenetl 
forms. 

The conclusion must he reached that the tides have 
not lAly been of very great Importance in molding the 
present day Ufa of the seashore, but have also had far- 
reaching consequences to Ufo to general. This pulsing 
ever-changing strip of the earth's surface has played a 
part In life ont of sU proportlim to Its site. 
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Our Point of View 


Invention the Master-Key to Cwilisatton 

S HALI^ we be mar fur mronir If we plaoe tlw Ul* 
\4ntor ut tbe top of the list of rmu end thtaifi 
that have made the rlvllliatluii^ of today what Lt 
Is? Pemmally, a e do not for one nuHiMSit hesitate to 
do Ml And this does not mean (hat we fall to recocntse 
how mnch humanity owes to sdeDce. medicine, philos- 
iiphy, flnance, morula, und rellidoo. which, by uUlUlng 
the works of the Inmitor, have made them oundoce u 
much to the nwntal and morel as to tbe physical well* 
belna of mankind. 

tet your thouRht travel back to prehistoric tlmeti to 
the day when man. pneHesstna only the fubitest fUm* 
merlngs of Intellect, had little more than hand and fbot 
and teeth with which to cisnpete with the beasts of the 
foresti most of which hud more of Hpeed and strength 
and cmmlng than be What wns li that started him 
CO hla upward < limb to superiority but the one of his 
dawning Intvlleot In tbe ln\eiitl(in of weapons with 
which to turn this unetiual conflict In his fH\ort One 
of the earllcwt ftrent Inventions, If not the very first, 
took place when someone cut n strip of tough skin, 
strung It tautly between the mds of un elastic stick, 
and fashioned tlie first shnrp-polnted arrow as a mis- 
sile. Thereby did Inx’entlon overoome hmto strength, 
and thenceforth, by similar upfdlcntlons of reasoned 
tbooght to the substoncv and properties of things, has 
man progreaaed In building up the complex and alto- 
gether manrekms dvlllaatlun of our day 
If the Importance of a man Is to be judged by the 
extent and duration of bis adileveimmts. It cannot be 
denied that. In the presence of our old friend the 
Invcntitr, all the klnga, princes, emperors, aiatesmen, 
and soldlora of history, sink Into relative Inslgnlflcance 
Not to Alexander, or Oiesar, or C*har]eniagDe-^it to 
Aristotle, Cicero. Dante, or even the great Hhakeapeare 
—not to a Talleyrand, a William Pitt, a Oavour, a 
Gladstone, a Jeffersfia, or a Webster— not to the Kaig 
line of brilliant men a ho have gnu'ed tbe law and the 
church — not to these do we ime the locomotive, the 
steamship, the HUtomoblle, and the fast flying shlpe of 
the air, agencies which have unlocked (he Imraohlllty 
of own and made fluent the age-lonir solidity of the 
world. Not to these men, who are writ so large oo 
tbe page c»f history do we owe the printing press, the 
telephaite. the telegraph, the wireless, and all thnaa 
means by which no wsmer do the thoughts of men ger- 
minate than they are flashed around the world — not to 
tbsss men, hut to real, honest to-gnodness, Imaginative, 
painstaking Inventors, such as Oattenberg, Faraday, 
Newcomen, Watt, Symoads, Fulton, Htephensmi, Mme, 
Ifarconl, Pasteur, Kdlson Langley. Wright, and a thou- 
sand others, who have always stood, and ever will 
stand. In tbe very van of (lie advancing hosts of clv- 
lUaattcsi. 

Now, this Is a fasrinnllng theme, and It has lately 
been handled most delightfully by one of the Inventora 
of America, a man who has done as much, os an Inven 
tor, ta the development of the United States Navy as 
any single man of whom we know We refer to a book 
which has just been placed in our hands, entitled, 
**liiv«Btleo tbe Master-Key to Progress,** which has 
been written by Bear Admiral Bradley A. Flake; who. 
In sending os a copy of his book, asks us If It does 
not **deinoauflrate that tbe whole structure of civtllsa 
tioo Is a machine; built ap hr Inventors.** We think that, 
with due acknowledgment of the important cooperatton 
of science, rellglnn and discovery, the statement of 
Admiral Flake Is eawntlally troe. 

Moral of the Washington Theater Tragedy 

A raw wmk, ajio tb, roof nf « ttoatw whkh 
wu being bout In Drooklm fell, killing ■ lem* 
of workmen More recently the mof of sn Impor- 
twt theater In tbs dty of Washington Ml earning tbe 
death of ninety-eight people Inclitdlng many welhknowfl 
reridenta of that dty In both cases these horrible dt»> 


asters seem, sn fur as the evidence has gone, to heve 
been due to a combination of faulty dealpi and c a r e l eaa 
Inapectlim. We are free to confess that, so for ftola 
being astonished at dlKosters of this kind, we have been 
suriMised that they were so long In cumlng, and that 
more have n(»t happened. They are the logical and 
Inevitable outcome of certain modem conditions, the 
perils of which slumld be shouted from the h o qg stepi^ 
for the warning of that unsaqMCtlng public which* as 
tliese ghastly tragedies have shown, may at any moOMAt 
beciuiie the victims of tbe oonditlone. 

We refer to tbe ermstant stream of so-called qnalUM 
architects and englneerfi. which imnea yeeriy from onr 
technical Institutions, the members of wUc^ eqotpped 
with no practical field experience, and fnmlabed with 
nothing more substantial than the formubu -and tbe- 
orlea oimtoinod In their nntebooka, proceed to hang out 
thdr shingles, and thereby ndvertleo themaelvaa as eom- 
lietent In tlielr vaii<ius profcsatons. 

Let It be understood right here, and vary dearly, that 
wo do not refer, fqMdfleally, to the authors of tbsae 
wrecked structures, for we have no wish to prejudge 
ibdr cases , we are casting no, nor would we cast any, 
asperstiA upon the great body of engtoaeni and archi- 
tects taken os a sbole, among whom are men as gifted 
and ns well Infunned as to the past and present of tbdr 
art, as any of Ihe notable men who have made these 
lirofpssluns ftimous. Our strictures are confined to the 
half-baked beginners, who. Instead of assodatlng them 
selves In a subordinate capadty with thdr seniors of 
liiwned experience, hire a desk and open an office, and 
Ml pniclnlm (lietuseKes competent to undertake any Job 
whatsoeAer from the hulldl^ of a Hudsun River bridge 
to the erection of a Wuolwiulh Tower 

Now, a hut has been taking place In the professions 
has happened also In the vartoiui trades haring to do 
with heav> cimsirucths), and notahly In tbe art of 
building. Today, any amMttous young carpenter, maim, 
or Ironworker, growing sromful of the weekly pay en- 
velope, Is free to break sway and net up as a inaster- 
Imllder llonie of these are men of mil competence and 
ultimately make good , the majority of them were never 
Rl^rd by the Creator with the resuurcefalness, breadth 
of view. experleni<e or executive ahlUty. which are nec- 
essary to make a really competent contractor However, 
there they are, and they are out to get contracts. What 
Is tlie result? We have on tbe one hand the ambitions 
young urcliltect, anxious to sseure enough to pay tor 
board, clothes, and oflice rant, and, on the other hand, 
we have the mechanic, now dignified with the title of 
contrartor. who simply has to get cootracta tqr book or 
by crook, or suffer the humUlaUcn of going back to tbe 
rdgtme of tlie weekly pay envelope. 

Well human nature Is sometimes very fine, som^ 
times very bad, and more often somewhere between tbe 
extremes , but the tetnptatloa on the part of the embryo 
architect Is to skin down his eonstractlim as closely as 
he dares to the limit of satoty, and the tsnptatloo tor 
the yomig contractor is to beat the plans, by sdll far- 
ther reducing the weight of material and tbe quaUty 
of construetton that goes Into the Job. 

That the ab<ive statement of' conditions Is not over- 
drawn is proved by the aroaalag evidence given ty five 
army and navy enstoeers at the coroner’s tnqnsst Into 
the WHshdKttua theater disaster, who tound no less 
than twenty-one evidences of wtskfisss in the structim 

Thus, Hte worn according to the Washington dis- 
patches were used to carry a hsavy concentrated load. 
Just think of that! There was no column to receive 
the load, nor was there ran n plUMer where tbe m*t» 
truss rested upon tbe wait Appaiently this tllkng wm 
left hollow, tor there was **an ahsmice of co ncr e te mr* 
at the point of bearing; end there were no bearing 
fflatoe on tbe wall The steel era toM, was fttsflflh 
ricirily shichored to the wan finally, not eidy w«s the 
tiU not hard burned, but It hod Sewat wobs and wntla. 
notebly at tbe top of Ootembla Itead waH whan the 
cdOapee took placn Moceover. tt thU waU thsie wns 


insulfirtent bonding betw e en the fkeot and hock tilet, 
U Uiese findings ore oorvect, it Is tttUe wondec thatHte 
addtttonal mow toad brought dowk soch it wvetehed 
oontiaptlon. 

Orphans of the Road 

T HMBS are always two vtewpolats with regard 
to changes In ^ design of on eetabUriied Dcodp 
nrt On the one band we have the man who is 
always striring tor somecbing better emii if It he hot 
a Bttls bit bettor Oppoetog him we have Bis eonam- 
vailve who holds that changes should cone slowly, and 
only after they have proven tbemsslves coneinsivsty* 
Id proctlee tbs latter view Is backed fey the 
of manufacture, a mlUtoo dolhura’ worth of factory 
machinery cannot be trapped in the tnl^rcet bt n 
tbousand-doltar improvesuait In the product 
Fur eevteal years we have assumed the autooiobtle 
Indnstry to be in this oonseratlve ehus. We lo^ to 
the makers of onr care and trucks tor gradual ehlftlAg 
of design rather than wholesale reversal of oplttlon. 
For we bad eoppoes d that, eave tor gnidglttf aceofluns- 
dation to new oondlttona like fuel deterloratloo. the 
modem automobile was pretty mnch a finished product 
not susceptible to sweeptaig changes. 

It Is with mingled enmtioos that we pass from tbeee 
coosIdsratloDa to a recent announcement detailing tbe 
‘'Improvemcnte** In a certain cor tor IfiOg, Wltliout 
bring too opedOc, we can say that these Involve, ameng 
other things, nuUcai changes In the labrtcatkn, the car- 
buretor, the Intake manifold, tha radiator, the fan belt 
the clutch, the torque raemberk the braking, the gear 
ratio, the springs, the near axle, the front splndlaa, tba 
steering gear* the frame, the body, and the tonder. 

Our first impulse on reading this catalog of **bettor- 
ments** was to look up the couoera and see how long 
It bad bettt making automobUea, It would seem that 
In the rix years of their corporate ilto, tbees gentlenMn 
might at least have derided what kind of car they went 
to make. Tha tele of their *impruveitMatB** tor 1032 is 
told with gosto, apparently In the hope of iTprinstng 
the feeder with tlm atmoe^ iet e of progrew. We wonder 
Just what tbe owner of last yeor'i model will think 
when be leams the extent to which Me car has been 
reduced, overnight, to a bundle of obeoleeoent Junk 
8haU we pteture the plight of the etrriee atetton that 
triee to keep a complete Une of parte tor all modria. 
and to rdentify the particular one needed tor Inclusion 
In the repair of a 1919 specimen , shall wt Infer that 
the service stetton will frimUy leave tbe owner of sack 
a car marncmad and tell him, as so often Is dene; that 
they can’t be bothered with his Job? 

The thing has Its humorous aide which cannot be 
Ignored, It hhe also Its serious side Bverybody wfR 
agree that among the bimdreds of ears on tbe asarket 
there are and always havs bew a doain or perhaps a 
score that riand out above their competitors as tha 
can to owo. There might be eontpriqinr rhgaidlpg toe 
make-up of tola group, of ite exietenea toare con bn 
we think, none; 

la not tbe reason tor toe psrrietiwee of tola eltas of 
oM reVatess toe feet toot, with vary minor nmdlflca- 
ttona, toeae care ore the saiM; year after yeorl Hw 
ability to get a cir right to toe first pi dee ■ to e balanoe 
to keep It right tomeofter* are not toeae toe thtogi 
that fiv* no op n ti di w to designer and bullgirT tbe 
prodoetlon, every twrive montos or emy two or tftfop 
years, of a modal which con be reetgteteed only l|!r Ijha 

good anteioeblle dsrignlgf fiftesn, mg tm, yeom age. 
Today it to g contoatom of weafeiteii 
tbe fMt toofee Mvgeear sttjaye on ritoomUygtew 
dsoiuriattoa to toMiteR vri toetototoatflssd^toD#- 
ete ftte (iMr yooto oM ofiOimaiiri nt aecirn me»» 
bet Msfik tel earing to de^ 

to eto|fyic»<rf^Btot' i w y toi>ia<#» , 

tiM <M« to M toaSOr to Mie toliteiKt 




SCIBKTZFIC AiamUCAN 




Our Point of View 


fttd Ja $ht duitttr ot thtAr «mtf that pvmrloiui moMs 
cnunM wrloa* wia k ntiwi, or liaro boctt o( poor 
lUMilioatt Imt tftat tiNa fmr% c«r to ttM om 
tlMT «t« twtHng oofo— CM toftdo to «tuUj •(»»« pro- 
■BMpCtofa Mt MKk Mvtoi will bo obMBt wttftt the ttmo 
bMHO to of • cu* of tbU oort But lor moro 

tooportaBt to tbo poor Choft anj ipot^ic aorliMr to ibo 
Ift owlodio tbftt^ «M|or 0 YordtoC nnitorotf tor tho attto' 
moMUac world, hto cor wfll bo c or root oad ionrtcooUo 
OBd ropoin^ otcor o htog portod ot wo, wbtto tbo 
other toOoiA win to o jroor or two mffirr from tbo pro- 
owppaoB of oboo to o c onoo, pr oeit pnoottoaoblo oorvlco- 
obmtyi bhd protto certototr bo ropolroblo onto ot omo- 
towcoitttKd«idroCMtoe»toQtoMu ^ 


* A Call fat Cooperation 


I F Ofor thm woo o call tor dooo ooepprottott to tbo 
■oStolloB of o groat aad diflealt protbom, It to to 
tbo matter of norgaiitotog tbo trauportoUan and 
tonatoOl ladlittoa at Now ToHl Am tho tnUBe through 
tho port boo toeroaoed, tho probtem of proporlj handltog 
It boo kwDOd tto roor after joar, with ever growing 
baportaneo. Ttoha^ljr- tho oltj totbora (and tbU moana 
Joraeur Oltr Juat aa much aa Manhattan and BrooU/n) 
MTot roaltood that ancb provtilooa to tbo war of ploro, 
waroboooM, handling machlnofy, rallroada. and oo torth, 
aa tbOx woro from ttoio to tiHM proHdliig, wore to tbo 
laat analrMa morelr makwtolfta, deettiied aooner or 
liter, and ratbor aoooor than later, to boeomt obaolato 
and nftoqaal to tho task tmpooed ppon thenu 
Moro aortona than this, however, waa the fallnro of 
tba dto flatben to approetote the vaat magnltndo of the 
pro bl o a Ol of tba futnro. They fallod to oao that the 
ttmo waa awifUr approaching wImh, If the mlghtr flood 
of traflie which waa doatlned te pour through tho port 
of Now Toffc. waa te bo properlr cootrollod, it would 
bo ttoewMaJT lor all tbo totsereote nerved hr Che port of 
Now Tork to get together and tormutato a program of 
actkai which ahould bo marked by toroatght. directnooa 
and above all by unity of ^ilrit and purpooe 
It waa to tardy rocognlttcn of thoM facte that the 
atetoa of Now York and Nbw Jeraey finally did gtt 
toeetber and torro what la now known aa the Port 
Autboritjri and gave it inatructtono to gather all avail- 
able atgttottca, and ompkny tho boot eogtoeertog and 
financial talent to tormalato a idan oovering the toul 
altuation. Thto bae boon done and tho plana have boon 
pttbUtoied and very widely dtocnaoed. ^ 

Briefly atated, tho port plab oeoka to link up all tho 
rallrooda which enter Now York City by moana of a 
belt ttno which riiall tourii every one of thorn, and en- 
ablo freight that oomea ovor ahy wootoni or other road, 
to bo awitefaod on to the bolt Itoo and carried directly 


to tent part of tbo port whore tho eonalgneo— ahlp, 
llBotor^iMfket,or aaeieliaat--mybaii|^ to be located 
Tho prepnoad Port Authority bdt Uno extanda, on tho 
Jomqr ilda, panOlol to tba Hudoon Blver. and about a 
Bdlla dtoteut thorotrom, and onteaida by tunnel below 
tbo onter bar to a janotton with tbo Lcng fatond ran- 
ruad toiteni to floutb Brooklya. Tbo Long lalaad and 
tbo Mow Xetk Oowiocttng Batlrond contUoo tbo brit 
Uno tlwoQgh Brooklyn and acrom the Boot Blver tor 
teo Ball Onto Bridge^ to and terongh the Bronx, roadi- 
tog teo Mutom Btver ognin at fipuyten Dnyvlt To 
aorve Bteten Iriand. the bolt Itoe will utiltoo teo route 
of tea Qgitnil Ballrond and teo Baltimore A Ohio 
ever vrhkh» bg tooana of the bildfo acroaa tbo Arthur 
Xm, tet toetom wtU lendi teo now dty docka at 


dtf IPOWttflMBtf Its j 

wiwUMlIil, Htfor, pt i if iwii to b, rm nnwb A*- 
ifuk tho FQM AotlMrtty plaa. no Maiof 
iWttMliV** imftlMWO to b t H rw , ^t Om Fort Astiwribt 
ft bwiV « sM»tM boWeU aeiwM to 
Ifti liMftW mmteani^ «f do turn ot&or molirolnt 
thM fto ftkidii «d HMr Jtmr ou to dM ditn- 
urnttltHiir Yoiti Utf. . iftw wMi e * w do iwt boUoM 


totelUgmt pe ra on who looka at the dty plan nnd the 
Port Authority plan will toot that any auggeaUon of 
ulterior purpooea of thla kind ia altoeathor uncalled 
tor, being without a ahadow of toundatlon to fact 
Tbo roodara of the Scnomno AwEaxcAg have already 
been made acquatoted with the dty plan, to an article 
pubUihed to the gcomTino AuawcAW for January, and 
written by Goloael William J Wilgug, Conaultlnt Ebgl- 
noer of the Board of Batlmmte and Apportionment. 
Thia plan, It wUl be retnembored, dllVeni from tbo dty 
plan mainly te two thtiigi, fiiet that the belt line atarta 
on tho Jeraey aide not far from Plermoat on the Hud- 
aon River ai^ totereoeta tbo toemnlng wootem rallroada 
at dlotancea of from ten to twenty*flvo miloo from tho 
waterfront Tbo line awt op a tbfough Now Jeraey, 
finally reaching Perth Amboy, where Arthur KID la 
croaa^ on a high level vladud. Thence tho belt Itoo 
paaoeo through fitoten Island, on which a largo claool* 
fication yard U to bo located. It oervoo the dty*a new 
piers at Stapleton, and then tunnels beneath the nar> 
rows to a cnmertluti with the Long Island and coa- 
neetlng railroads, thus tornitng a complete belt line. 

Manifestly tlie senatble thing for the Mayor and his 
associates to do Is to cooperate with the Port Author- 
ity. abandon Its campaign of limuendo and obstruc- 
tloo, and set about honestly to to work with the states 
of New \ork ond Now Jersey tor the baioflt. not of Its 
own political Hsplratlons. but of the eight mllllnns of 
poto^le In tbo Port District whose combined Inteicots 
U should 1)0 tho highest object of the Mayor to serve 

FrutfJ of the SafHy^F arU Movement 

W B are told by the Intoratato Oommorce Com- 
mlaakA that not since the year IgPfl have 
there been w» tow railroad tatalltlea In the 
United Statea as were recorded in the year which clooed 
December 31, lOfiO, the last year for which statistics 
have been compiled. Had thla flno record been made 
during a period of railroad prosperity, when funds were 
plentiful and matertale and labor reasonable In coat, It 
would have called tor strong approval, but the year 
loao was one of the utmost heartbreaking discourage- 
ment tor tho railroad management, in which tbo most 
drastic economies had to be practiced. Not only did 
high wages render It necessary to work tbo railroads 
with dieted forces, but tho high coet of materUla 
nocessttated postponement of orders tor rails, ties, bal- 
last, and other materials that wm sadly needed to keep 
the railroads in first-class condition. 

The nuuibor of persons killed on our railroads in 
1896 was 6800, and the number injured was 40382. 
In 1014 the number killed was 10302, the number In 
jurod 192,064. In 1080 tho toUl had drofmed to 6068 
killed and 368308 Injured, Now to approdato the fnU 
moaning of this record, it must bo nndenitood that 
between 1808 and 1920 tho paaonagor mlloaga Increased 
from 13300,000,000 to 47300300300, or over 200 per 
cent, and ttiere waa an tneroaao to the numbar tt 
employea from 8743G8 to 2314371, or 160 per omt 
In luuOyaliig tho tabloi glvan by the totarstato Com- 
moroo Oommlaaton npuiy interoattog facte are developed. 
Thus, of tho total of 6008 kftlod during 1020 nearly one- 
half were traspaasera on tbo railroad tracks, a fruitful 
and altogotbor unnecoatary gour oo of Igpa of llfU. Of 
fiicfa ovur 4000 wars killed. The Boat larBwe figure la 
teat for omptoyoos, of vriioin MTO wm klUod. Olio 
majority of tbeoo kma occoned to fralght traffle, and 
that th^ art so large la to bo attrlbated too often to 
tbo todependanct of the om^oyeoa and tbelr laCk of a 
strict smoa of dtedpUno. to tbeoo days of automatic 
bratwa and automatic couplara and tho activity of tbo 
8atety*V1rot Movement, tho toteUttoa to smplQyoea 
•boold bo very touch loss then thay arn Tho total 
nutobor pf pamangrni kHlod was 320^ of which Tfl wort 
kwt to ento aeddenta, and US to fruto servlco acd- 
dents. It jihootd ha noted teat ttw fUtaUtlca to pao- 
aMgm about th# sasM in 1060 aa they were 
cwMryvWw jepra oanra , oot coo leoora nr mneo Doner 


than It looks oo the facn of It , for wo must remember 
that passenger tratHc has tocreasod In that period 264 
per cent . timllarly. ulllumgh the number of employees 
Increased 160 per cent, the fotallties Increased less than 
32 per cwit. 

Beforring again to paswnger fatalities. It Is aoteble 
that only five times In the thirty-five yeara covered by 
the atatlsUca of neddeuts there fower fatalities 
of tills kind. In spile of the struggle white the rail 
roads passed through to the endeavor to cover exiwnaea, 
taxes, and rent, they curried over 47000300,000 pa»> 
sengers one mile wite <aily 70 fatalities to train aecl 
dents. To put It another way, over 622300300 paasen 
gers were carried safely one mile, to one killed. 

If the above figures fall to convince anyone that 
railroad travel has become a very safe nteans of trans- 
portation, let him consider tho following fact * that 206 
railroads, white omlKHly nearly one-half of the total 
mileage of the United States, operated tbrnugbout the 
year 1080 without tho Ion of a single pasaonger 

The 1921 Naval Annuals 

T O a naval man the namea **Jnnii^' and ‘‘Braasey** 
are as familiar as the terms **wted*' and 
**weather” The Annuals bearing tboaa names 
are sources of naval Information wblHi have become 
Indispensable to the naval man and to the thousands 
of laymen who take an totelUgent and patriotic interest 
In the Navy and Merchant Murine The latest editions 
of tiioae works, covering the year 1081, ore larger and 
more packed with carefully Hclected facts and figures 
than any of the preceding volumes. 

The new **BraBSc) * includes all the tearacteristic 
features of the earlier volumea, siH‘h aa the detailed 
tables of the ships of the various Navies, tbo admirable 
line cuts of the principal iyxm of ships, and tho Ord- 
nance tables. A large part of the work cnoaists, as of 
old, of articles written by loading experts to their par- 
ticular fields , but the list of these Is now greatly ex 
tended, and they ctmloto a muss of carefully digested 
and up-to-date Informatlrm, representing the latest 
school of thought on tbo various questiisis discussed 
The excellent plan, Instituted laat year, of InclndtoR 
a section on the Merchant Bfartoe, Is continued, and 
this part of the Annual Is fully up to the quality of 
the Naval section. 

Although It Is a younger publication, ^Jane^s Fight 
Ing HhlpaT is an even moro voluminous work than the 
other, and as mute as 636 pages, measuring eight by 
twelve Inches, are required for the presentatian of all 
the engravings, taMrs, and various data **Jane” con 
talna aome features which are uhsmt from **BraBBey ** 
Just aa ''Brassey*' Is stronger to let us say, tho fine 
ssrles of articles by technical experts referred to above 
Special features to *7Hiie’' are the lugos of stihouettes, 
by which any ship of any navy may be recognised, and 
tho Tory valuable sertea of scale ma|is showing the 
dockyards, and priaeipal harbora of the naval powera. 

Tho bulk of tbo work, as usual, coustsU to dotalled 
illastratioiui and descriptions of every ship of Impor- 
tance in tho navies of the world. This Information 
tnetades the particulars as to displacement, armor, 
amaiiwnt, qcteed, etc., an outboard profile and a deck 
plan, showing thn armor and ormameat, and ana or 
more photographic rcprodacthms of each ohlp;, The 
airplane vlew-s c»f shliw, white are shown very freely, 
win bo valued for the tofi>miatlan they convey regard- 
ing the deck, Kuperstructure and bridge arranfeaisnu 
ot tbo capital ships that are thus portrayed. 

Particular Interest attaches to tbeoo latost Is sues of 
tbo now famous Annuals because of the fket that they 
will constitute a last record of tbo stupsBdmu also to 
white navlea, and particularly tbo copital ships of 
navies, had grown under the competitive qrstem Tho 
Annuals for the next year donbtloM will ccmtaln the 
femoos IMsanuament Treaty, and will show to their 
pagM what a draatic reduction It has made to the also 
and cost of modem aavlos. 




iAtU R«-#rectlng sUel framework of M hangaro npon aide wall of A-framea to f^m now and loftier kansar Hlghi New kaagar completod. abowing portion of 

front aUdiag doora and one aide. Total length* 710 feet 


Making Two DirtgiUo Sheds into One 

T IIN arowth In the slio of Ulriglblee rendered Monio 
of tim earlier hangani too Kiiintl for tlielr uivomtuo* 
ilMtlnn. Thia waa the caae with two IdiaiUcal luuifurH 
hicated reaiiectlveljr at Montauk. N ^ » and Cope Mar, 
N J Kach of thw ana UTiO feet In length and 72 feet 
(i hiiliee In belalit Tlie framework cnnHiMted of three* 
Idnged, framed ateel anla^H of 1*22 feet 3V^ Inchea Kptm, 
which were npaoed 211 feet 10 InclieH apart from center 
to center, 

I The Nary Department decided to take down Uieae two 
hungora and um tlie miiterlulH in conatrucrlng ii larger 
abed, which would lia\e the naiuo width of 122 feet ,HV^ 
Inchea between end plna, n nldtli o\er all of I'W feet 
a height of 110 feet clear at the entrance, and a hmgth 
of 710 fleet 

The two hongam were taken down the steel work of 
the M<«tauk hangar lielng ftht|>ped to C*ape &ra^ To 
oldaln the dealrod height two imrallel lines of aieel A 
ffumea were eristeil fur the full length of the ndw 
hangar, and uimn tliene fninies wan eriHtcMl tlie Nleid 
work of the two dlHmuntled liungura. At one «*nd the 
hangar Is closed h} Hliding d(s>rH, and at the mher end 
a lean to 10 feet by 2*2 feet extends the full width i>f 
the hangar 

As allowing the economy which has Iwen reullxed by 
this HI stent, It nm> lie inenthanHl that each of the old 
hnngnm euntalned nlmnt AoO tons of steel, and of this 
284 tons from one hangar ond *228 hms frtaii the other 
were utilised In the larger strut tiiro 
The A frame Urnls, which are 41 feel In hdght, rest 
n|Min relnft(n*ed oonirele foiindutlons, which are carried 
upon wood piling Tw» iHtrallel rulls, 9d feet tx>tween 
centers, extend through the full length t»f the hangar 
and extend out 1000 feet lntt» 
the landing field IMween 
thoso nilU run tho trollejs 
which are used for guiding 
the airship from the landing 
field into the rthed 
The building la sheathed 
oxtemally with asliestos 
shingles laid upon wood 
planking. The lofty sliding 
diH'rs are covered with cor- 
rugated asbestos. Hie doors 
Hllde laterally upon steel 
tracks, and they aife stiffened 
and held hi the vertical poal- 
tlon hy the inclined steel 
framework, whicli Is shown 
eery clearly In our engmv 
Ings 

With the completion of the 
Cape May hangar, the Navy 
Diriment now t>osfN»m*s 
two dlrlglhle sheds a\anablc 
capable of acrommodntlng 
the largest airships. The 
other Is the new slied at 
I^kehnrst, which has lieen 
already described In the 


S<-Tr\TtKic AMcairvv Kor our Information and photo- 
gratdiH we are Indebted to Itear-Adiulral T 11. Harris, 
l*ulilic Works ultkTr ot I^eague Island. Tlie hangar was 
hidit fiir tlw Xa\> h> the linrean of Vnrds and Pocks, 
and tiH* field work was in charge of Lleutenant- 
riHtmiander J N Lu>cock, U K K 

Four-Footed Tranaatfauitle PUaenters 

H OW many fieople rcallxe that tlie service In ocean 
travel so adiidrahly rendered to men, women and 
( hUdren hy a great steamship coniiMfui> like the Atlontk 
Transiiort Une, the American line, the HhI Htar Line 
the White 8tar IJne and Ley land Idne Is duplicated In 
essential features for foar-foote<l imssetigers os wellT 
Kach of the lines iiientlooed has special facUttteH for 
taking our four footed friends on cH*ean voyages so 
that iKirses, pet stock, cuttle or other live st« k are Just 
as readily transisirteil li> steamer ns human beings, 
while tlie matter of olitnlnlng bookings for jour favorite 
iHtrse, or for ii cnnslgniiient of horses or <>ther animals. 
In no more dlHUnilt timn making n reservation for jour 
self ond your family 

It Is nor to he assumed howrever that the four-footed 
travelers tiiuke their iMviin voyages In tla* same ship as 
yourself They hnie ships of their own ns carefully 
fitted up to meet Uulr needs as your ship la to meet 
yours 

Ships known as live-stock carriers are specially built 
for tlmt purpose Klrat <»f all, they must be btg, laroed 
ships that will ride steadily In the sea, witli niinlmniii 
iHdllng , tor **8en legs are not easily acctulred by four 
footed imssengers. 

The ship speclallxlng In the carrying ot animals must 
also be fitted with N{iec fully designed und constructed 


stalls for homes, spectul pens for cattle, and so on, the 
comfort and safety of each kind of sto^ calling ^ a 
certain type of efiutpiueBt 

Further, the liner for four-fuoted poasengera mnst 
have fadlltlea for ^wdal ventilation Our four-footed 
friends are uood to outdoor life, and to freely ventilated 
stables or barmi. It would not do to shut Uiem up im 
a dark, poorly \’eniUated space at oes. 

Again risk of Injury must be avoided whai the four* 
footed lapwragem go on board the ship or leave It 
lienee large slile ports, like great swhogdiMr doors, are 
built in the sides of the live-stock liner, from which 
ample gangways can be fixed, enabling the stork to 
walk on or off the ship on a gentle #nide, without 
risk i»f stumbUng. The great haiard of Injury attend* 
Ing llte old holering method of handling cattle Is en- 
tirely avoided In the modem live-stock ship 
It Is Qulle obvious that the succesHfiil live-stock 
steamer, owing to the rennlrenient of stability, must 
he of tho freighter tyiie, ^vlth enough reserve power 
to bring the ship and her valuable cargo safely through 
all sorts and condlthms of weather 
A visit to erne of those Ifro-stock Bteamers will 
prise a perstm nut fauilllur with their fadlltieu for 
Hlilpi>lng Ih e-stock overseas. 

Knterlng by* way of the specially constructed gang- 
way or **brow,” lending froui the pier to the steamer, 
one patMCH thrpiigh a large cattle port and steps directly 
uiK® tito Uve-stock deck of the steamer 
Hie first imprewd^A received is one of umusement at 
the cleonlj spocionsness of the place, the absence ot 
obstructions and the presence of an abundance of pure 
fresh air circulating systematically throogb the entire 
Itviglli and lirendfh of the steamer 

Here will be found any 
sort of Uve*stnck accotumo- 
dntlon which may be desired 
—horse fittings ranging fhwi 
the 2-fbot 64nch stolU for 
conimefdftl horses to the 10- 
foot padded box otatls eccu- 
Ided hy the aristocrats of the 
eqnlne world, also bnndredi 
of 10-fhot cattle pens, all 
neatly whitewashed and each 
desliimed to take care of fenr 
onbimls. 

Overhead will be found the 
freifti water toppiy eygfem. 
wldi boM conDeettoae amt 
wstm* tanks at rsoaUr In* 
the declL 

dsr fbot there are numarona 
seupp et s to tnoare Ota per- 
fect dmfeoga no iwpagmiry to 
the^ comfort of tha onliualn 
Pleat mom and ewnet etraw 
an need fw hoddlni. 

^ Ble^MahtoarehufeUed 
thnmgMrt, and the ««eec nf 
ftm whdik it Hwt of a laifi^ 
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A Pump-Power Railroad 

How Through Water-flUed Tanks, Dnnva Passengers Up a German Mountain 


S ITUATBD on Ite left banka ot tbe hUtorlcal Bhlne 
wbm Qm American aoUbar haa bean walktag poat 
atnea tlia algnlnt of ttie armlatloe» 18 miouatara from 
OahWiA^the beadaeaitara of tba Aznericaa VWoea in 
Oarmanfs IM Andamach, tba aeciatd oMaat dty In Qar- 
manf and tba oUaat on tba Rbbie. Fonndad bt the 
dbra odC tba Bonana about 12 B« 0^ it waa one of the 
00 ftHTta bttlU br Draana ri ont tba river and the head 
eaartan of tba 2tat B o in an Lcftoo, wttb rulna of the 
M walla atiU partly anmnudlao tha dtyi which today 
la tha haadanartara of tba flacond Brigade of the Ainer- 
ican JTofoaa in Oarmany. 

Towarin# above die lower ontaklrta of the dty and 
tha rim la a nuUh diear mountain known as tbe 
Khrananbaiigt on whoaa. ataap tnoUne la a narrow gage 
rt^way, biiUt In 18MV by a prlvata concern and ooe- 
raaafally opevadipd until tba Late Koropean war broke 
cmt, canatnc It to nonaln Idle nntU thla yaar, when tba 
dur af AlfOeraach acquired tba management and U now 
mbalng cara on attbednla to Khronanb^ Summit 
TIm railway. boiU to accouimodata tuurtmfi and pleaa- 
ata aeakafit la about COO metera kmg frot? the dty to 
SuntnU Station, which ia ISO matara atwve the former, 
the a te ape et part of the dlmb being midway where the 
riaa in grade la one meter to emy three matera of 
tra^ tlie madianlcal operatlco of tbe tramway la 
very dtufda and eoonomical. nia rolling atock conalita 


By Andrew Goobeck 

rdeaaed the moment the ror atopa at jtba City Station, 
through two valveM ht(.at4Ml underneath tba tanka which 
ooma in contact with tnterft*rance platea placed above 
the track. When both cara are atul^ cable metere 
of awtar are required hy tbe car at tbe aummlt to pull 
tha empty car coming up. Rach car haa aeatlng capa 
dty for 24 peraona and standing room on tha platfumw 
for 11 In event of a fully ladai car departing for the 
anmiuit and no paaoengera in the dowa^milng oar, 
614 cubic metere of outer itra more Uum aulflcl^t to 
make the trip There ore no apringa between the body 
of the ear and tbe fruiuea, and what little shock may 
arlae from the alow trip whidi ctnaumea 6 to 8 mln> 
nteor Is ubeorbed by bard rubber pads luld between tbe 
frame and body 

Tbe cars are equipped with both service and emer- 
gency brakea. Tbe latter niui be operoted front dUier 
end of the car by a stiuple rotary l)rake-rod operating 
a norm gear through a gear blci^ which Uiroogfa the 
brake leters upidlca the brakes to both cog wheel drums 
underneath the cur 

Tbe railwny Is of one-meter gage and single track, 
with u luuwlng doing located in the middle of Its 
course and Is supported to Iron ties In a rode bed which 
gives It u hno and solid foundutton, the outside and 
cog Yalls being flniily bolted to the Iron ties. The luld 
die, or cog rail, which Is used to give the cars brake 


strong homringH In tlie frame The cog rail of eourne 
has to rciimln unbroken, or otherwise brake power 
rcaistunci* would Ih* lost 

The cog whcelM prtnlde the curs with both service 
and eiiirrgimcy brakes, the servhv brake of attber cur 
luHng suflkclont to stop insUt cars at any point In tht 
(Hiiirse Ordlnur\ Hor\ Icc braking Is done by tbe guard 
of the down coining cur who In this manner naturnlly 
regulates tJie spcvi} of ImUIi cars. 

Hasp^ded ut a 45 ilegrHe ungle on o 3-fnot lever at 
eatb end of the car on the Uft side nre two 300-pound 
Weights, one of which nsMlKiH tin guard In ordinary 
service braking, while the other remains at all times 
suspended on n small trigger slide, and Is so designed 
that In case the calilc breaks, both weights drop on both 
cars, stopping them instantly The culilc attuchiiHAU 
are at the forward i«i<l of the cars at the lower end 
of a malleable Iruii rail swung a swivel, with the 
uiiper end against a strong tension spring, which Is 
compressed while tlie cars are In motion, but In case 
of the cable parting would throw back the rull releas- 
ing a lo\'cr ciionectfon whldi drotw htth of tbe weights: 
Tlierc Is olso un emergency brake-lever which can be 
used by the guard In case of necessity to drop these 
Weights and sot tlie emergency brakes. 

The water that Is used for the Ailing of the gravity 
tanks on the cars Is MUpt^Ued froiu n large cuncrero 



Lcjtt One of Utc cart at tlui auiiutilt etatlon J7tsA(} Tlw two cart at tba pandDS nrltch which they Ube autunwUcaliy 


Tks gravity railroad «p tbs Khronanberg, • mranUfai in the German Rhine country 


of two cars 8H metors long Uy 3 meters wide, weigh- 
ing 7 tons apLede. These are craincned to each other 
by a lV4-lncfa woven wire steel cable, which passes 
over A lO-foot-dlameter iron guide-wheel underneath 
the pilgtfomi of the Summit stathm One cur stands at 
tbs mmmlt when tlie other Is at rest at the city station 
Both the cars are fitted with a tank underneath the 
rear platfonu bolding 6^ cubic meters of water and 
a gU«e gage alongside the rear of tbe ear, spaced off 
In bal^lDeter tengtbs to ritow tbe amount of water In 
tbe tank. Throng a small manhole in tbe front of the 
ear and a water epoat on the station platfonu. water 
Is taken by the car at the eummlt a fbw moments befbre 
depanwre, tbe amount takm depending upon tlie num- 
ber of pamengers In the car leaving tbe city There la 
tetophont cunmomUosUon between the two statiofui, In- 
stalled for tble*parpose and for any other ootamunl* 
catton b e tw een the two operators of die two cars, who 
opw^fvte tbe snthre transportatlga department A few 
moments before tbe time of dspaitb^ tbe guard cn 
tbe apiialnn^ edr colls tbe guard of the down-coming 
eoTi rinndlng at Ube summit and ttUk him the number 
eii ^rntnagsrs In Ms CtUi Tbe man at tbe tsop of tbe 
nM lufriat already emmted the p am wgsr s la Ms own 
0|Nng 4b» valve on the watsv epout and takas fbe 
ateouMdC water atesmaty iq give tbe additional weight 
mat wRt the mHroiatng car to the auinmit. The 
water to the dotto^comteg oar tank U aatomattealty 


rimlstance. Is luld In short 214 meter lengUis in order 
that worn sections niuv be removed In short lengUM. 

The cog rail la of peculiar design Its cogs being about 
one huh below Uie double-flange glrderu on 4ach side 
This design aids In kcs^jlng the car on Uie truck us well 
us furnishing resist luuv; for braking. On each side of 
the cog rnll and between the outer rails, niwut seven 
meters nium, ore smult guide pulley wheels over wUldi 
tbe culde runs that is attached to the two cars, the 
cable of rme car running o\er the right guide wheels, 
and the cable of the <ithor car over tbe left guide wheels. 
Tbe passing track being located at the iMddle of the 
cnuiw, the car with the right hand cfthle 'takes its re- 
siMcUve track and the car with the left-hand cable takes 
tbe left track. Ibis being nccompUafaed by tbe iwcuUar 
constraotkm of the cur wheels and their oppostte l||^ 
ruttgetiKUt on the two cars. 

Tbo car wftfa the right hand coble end which has to 
take the ri|dit passing track !• Oqulptibd, uith donble- 
Itange wfae^ on the right side end plain or Mulley 
wheels on left side, while the oar wheels on the 
car with tbe left hand cable are Jost tbe reverse, having 
doobla fiapga wbeelf on the left sidp and Mulley wberis 
on the ridht Tbe outer rolla ef the posslag riding 
betoi unbroltMi eoeb car la guided to ita respective oMs 
while tbe MMl^ wheels pass over tbs Urida rails asM 
unbroken cdl estl wltbont any toberfennee, ss tbe 
wbMla ora riidd on their ooIm and nm throngb vary 


basin iilMOit 10 fwt In dliinieter bv 8 feet <1ooi> which 
Is Iw^atcd at u iiolnt higher up than the Sntipiilt Sta- 
tion, tmtl U fenced In to avoid any refUHe lielng thntwn 
In A pipe line to tbe Suniiiiit Station Ih lurgt* enough 
to All tbi tank on the cur in o fCw mouicDts. 

The water that, Is nleiiKcd fnmi the car at the t’lty 
SUthm Hows into a 80^ able mcter-onimctty cistern 
li>cuted underneath the platfurm Utan this tank Is 
nearly full, the water Is putnfs-d imek tlirough a pipe 
lino to the basin at the tnjt of the Kuinintr by a small 
centrifugal pump tlnit N ilIrtHih coil nm led to on J 1 
kilowatt electric motor Miitadicd h\ n niO-volt line and 
running 3000 revolutlcsiM rs r minute This ptuup will 
enipt) the clKtc^rn In liettcr tiinn one hours tliiMi 

By usiuk onb a KuAkhsit Htiiount of w'ater to pull 
the ut>-^inilng ciir \ery little pc»wer Is consumed. On 
week days when tninir is light two to three hours per 
day are all that (be inolor and pump are used. How- 
ever un Sundn^H and hollduvH when the trafllc and 
arhedule are Inc-reased to iiiceC the demand, six to 
elglit hours per day urw required to keep tlw ctstern 
emptied As the water Is used over and over again, 
veiy little water Is required from tha city supply, the 
<ml> loss living what little Is used to cool the braking 
•ystem and through avsimratlon. Tbe guards cm both 
of the cars nm the small motor and pumps and wratefa 
it while their car stands at the City station, and Uma 
the nperutlug exjNmse Is reduiwd to u lulnimuin. 
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Will the Direct Gtinml Era Retiimt ^ 

Discussing the General Question Oscillating and Rectlfyiag Vacnna rfedtea ar4l|ifdi0d lo IWer l)laUrUtai4<MnL 

^ By Raymond FinmciM Yaut 


B KIi Olth thp dsy* of Tmi- 
la H indtit^tiuo motor and 
IjIh wimdprfui work on tbe 
ftppUciitUm uf altematlna 
current, direct current 
rdftned 8U[tmnc Pure scoea- 
nliy tiahcHHl In the altwAat- 
inff-Krurrunt em and brought 
about a revolution In the 
elect lical Indnrtry TboMof 
ua who bavo watched the 
dpvelupment ot elactno 
tubee have ootne to reallae 
that tliere la at leaat a poiadbllity that the preaent 
limited applicaUon of direct current will be greatly 
multiplied within the next few years. The auggeatlon 
Ih at leaat allurlni and tha many engineering develop* 
rocDta that have taken place in vuminm tube work point 
out clearly the amairing powdblUtieH that Ue In this 
dlraetton. Of course the wTlter does not mean to lnfl9r 
that direct current will crowd alternating current out 
of the field entirely , that would Isn nothing but the 
rankaat kind of Idle iipeculatltm. The fad to be brought 
out Is thlH (Vrtuln engineering dtlBcultlen now pre- 
vent direct current fnan being used where It 1m most 
needed. Tlie application of the vncuum tube will over- 
coma the olwtaoles that now Interfere 
For certain work the direct-currant motor U Ideal 
tn every respect In atoel mills the direct-current motor 
U moat eflkient fiHr use on the rollers where continual 
fdianges In speed are necessary Of course, alternating 
current motora may be uaed. and they are used, hut 
their xm Is attAded fay a oaistderable wastage of power 
or by the coropllcatltio of aeveral added tnadilnai for 
each motor The Inductlnn motor U moat eflIciAt at 
certain apeeda and any decrease In mieed beyond vary 
definite limits brings abmit a great waste of power 
Although alteraatlngKmrrent syalema are used to soitit 
cJEtAt tn tranaportatlon work, the direct-current motor 
la ttw moat aultable for this purpose The Norfolk k 
Weatern, for tnarance. use filngle-phase alternating cur- 
rent with a ifiuiM dianger In the locomotive which 
proviaea tbree-ptuiae current for the driving rootora. 
On tha other hand, the Chicago, Mllwaakee 4 fit Paul 
employs fiOOfi-volt direct carr«t fbr focomotlve opera- 
tion. The direct-current taistallatlcai Is by fhr the roost 
efficient where widely varying speed Is required. From 
the standpoint of engineering and from the standpoint 
of economy, the use of direct current In all transporta- 
tion work Is highly desirable 
Series street are lighting syfttema operate moat effi- 
dAtly with direct current, and, of c«mnie, dliwct cur- 
rent Is an abwdute necessity in electrochemical work. 

The layman will usk direct current la best for 
these purpoeeSr why not generate and use Itr Un- 
fortunately direct current cannot be transmitted over 
great dlaiances at low voltages without a great waate 
Low-voltage current of any kind cannot be transmitted 
any consldcrahle distani-e without appalling loaaea. 
The voltage of alternating rurrmt can be raised to 
luractlcally an) \alue through the use of tranaformera, 
and since voltage or premure la necessary to overcome 
the resistance offered bj the brng tmuMiilsalon Unea, 
alternating enmnt Is quite nnturully used. In fhet; 
attefnatlngArrent transmission Hues are now In use 
with voltages In the nelghborhisMl qA AXl,noo Direct 
enmnt, owing to Its nature, cannot be transformed, 
and certain Aglneerlng difflcultlea ulao present thmu- 
aelvea In the gvneratlim of high voltage direct current. 
To the wrtter'a knowledge, 
the anop-volt Une on the 
Chicago, Milwaukee 4 fit 
Panl system Is the highest 
voltage direct-current system 
used In tlilM country 
Althougli all of our elec- 
tric power 1ft transmuted 
over long distances ttirongh 
the nse of ahematlng cur- 
rent, this form ot ironsinls- 
fdflii U by no ineunM ideal In 
eveiy reiqicct The utw of 
^rect curn’nt would be 
much better providing Its 
voltage ciwld be raised to the 
pniper value The Inductive 
effoct of high-voltage alter- 
natlng^urrent lines Is ex- 



tramely troublesoroe In many easss. It not only < 
power kisses, but abn brings about trottMe In odJnoAt 
power, telephone and telegraph Itasa. Further lossea 
are turougbt about by the *‘skln effact,** whlcfa lins a 
retardtng effect on the paanga ot the ehmnt that must 
be added to the 4ibmic resistanoe of the coble uatd. 
The cmtNirlty effects of hli^vtOtaga olteniatmtovnBt 
transmission lines also causes fluctuations la the 
voltage. 

Although none of the hNSsia or dtsadvantages men- 
tloned aboue occur in direct-cumot trawnrisMoo, the 
UmlUng tranamlsslun pressure Is fixed by the msxlinnm 
pressure which can be empkqred on the various troaih 
Istlng dsvlcea, such as lamps and BMrton. 


loog It U sold that ttmjy 
be made tn f ~ 
measdrwd In 
The e filnt d w r off, 
tubes la loir vrbMi'ihay aid 
operated m low-veUmm 
lunu, but 
rapidly tnilK 
age ratal, andi 
day sea ta nam why (Ute 
cannot operate wtt^ an ett- 
ciency mahlgb asfifipeveent 
wm It ever be poMtaa to 
a 



a battery of 

Bwtivw and npanita tha motors wHb dlfuet eorvunt 
a Ugb-vottage alternatiag-cumnt Una, or from U Ugb- 
voltage <Krect*cnrrent UntT This la amtototoa that to 
lutettattog rtgtu aa f i at thapraaent timA and thavt ton 
great deal of dtocuarion regarding the matta# If stleh 
were the caeA an riactrte looomodva eould havw oU 
of tha advtttagtt offered by dlreetcurrent loootootkm 
firum an ataniattarettmnt fine. The altaraatmr 
current Una to sot so derirshlA slnoa it causes talaphtai 
fntertorenee and must ba stoida-pbasA which Is not as 
economical as threerhascL 

The power snb-statton otters asotbir poaribla field 
for the aigdlcadon of the vacuum tube nettfler Hera 
it would ngdaoa the costly ayndiranous oonvertera. A 
small battery ot heavy eumnt tubas plaoed on a ngde 
would taka tha plaea of a luaChtna that coats many 
as tlia tnbao. Moreover, the tubes 


It Is held that the rimple vacuna tube must eoM diqr 
replace elaborate rotary cenverteru sti^ as tUs 

During the past few years a great deal of vroric has 
been done on vacuum tube deriesA cud It Is tha devriop- 
roent along Ihla line that mokes tba further apfdleatiott 
of direct current look ho promising. The Knotron tube, 
produced by the Oeneral BlactHe Bsoearch laboratory, 
is a wronderful recUfyIng devlcn, By this to meant that 
It Is copoble of rectifying or changliig an altematiug 
current to a cootlnuouH or direct current Tubes may 
be oadl^ni as well as recti fiar u one U tbe oonvarse 
of tbe oHto (Oscillator tubes are used la radio work 
and require tbe Anustrong regmmfaUve arrangement) 
M1»en work started almig thit IHUtful Uns of Invastlga 
linn, tubes wero made that UKvald handle Aly a few 
nilUlampereft of current Today tnbae are made that 
are eatmble of handling sevarul amparcA and before 



A4by Ulnchi 


. 1 tuba to , 

ft can aa cHtoti sa m to 


would not need tl%QOBataat attoUtion that Is required 
by tha syaobrnnouaTcnverter 
Tba utu of vacvimi taws to fbn Mectro^snlcal Jto- 
dustry Is also poerihla. However, special condltlona 
exist to this Md. and tha tame Chat ase hda$ de^ 
oped today could not ba appUad to ttits work, stoce 
they are eseentlally blgli-voltaie deviceu and Uia elao- 
troohmnical eervice cans for a low-voltaga taia. Preotot- 
day tabes call ba operatad m comparatively tow‘ vol^ 
agoA but the wnckney tolls off rapidly. It Is more 
than remotely pooslblA however, that a suttabla k>ww 
voltage tube will be developed for this work, It may 
or may not ba a vacuum tnba. Perhapa It vrtll be a 
vapor tuba of eoma sort 

Hlgb-voltaga dlreci^current tranaulaslon to tha most 
totacesttag phasa ot tba question to ba conridarad, 
use Iff a highly aflHent tube for such work would 
bring about a large saving to naa kaaea. At this pome 
It might be wiril to quota Ur Albert W. HuB of tbe 
General Kleetrie Besenreh Uboratory **rwenty yeara 
win sea direet-cumnt tranmularion IbiaA tod thrmtffb 
trmnknmm and XtoocronA at any cottvetoait potots 
by alternators of any frequency, and tapped by the 
same tuboA acting as magnatron alteenatorA or florae 
aqulvalent PHotron or eorabtoatiA vaeuura tuba alter- 
nator ** In the futnrA then, will our Sobstattons con- 
tain Aly a few transtonneni and a radi full of 
vacnom tqbesf 

gy ed fl o ti o— far CMm aai COwa IMIairata 

F ob tont tbM tMti have tiMa ogadwttd ta th* 
Barani Studarai of tb, Aiaowar, 
onplorod bf liotolt ana tMtoniwis wttlr (bo Mm ot 
•UmiitMlat brMkoa* oBd OTeecMnr tfato. 

A w o rtlog «u hold ncMtlr ot oMM M* IX. i Bot. 
tent Aaoetotfam. vmi i tp M w at i d tad «t> 

lafietka wu wg i iM M d Iqr ttm oahon of dilndmu* *t 
tbo «otfe> OBm oC wauMtHibl, addltiogat 

Mr orp o H i i i M i W «•» 
woi* idMlM^ Md It to Mak' 
abto tint tkf lii?aMI|a«l» 
w(H In oxtMMlid to Moto an 
rartottoa of thto nntotMb 
AMirnmniMt dtpgrMiaato 
boM Mhr aotopM tin ta»> 
Mor n n ei a ia rito in «toalto«« 
tr tin feaiwo, nM IttoBMto 
oUo irllt W MR* 

«a w m,to auto thtn todta 
•ajUHA. Aa.aair 
totot Hf-Mia 
la to mu^ aaato- 
nil to iiiina iiiiBind iiilijt 

todtoto imtoirip Urn to! 
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The Tomb of an Egyptian Queen 

Hie If lueiiiid Sootrei Another Tiriiiinph hi Finding die Snroopliagiu of Aashait 

By Albert A. SUipkbtB 
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A JtSW tofiMm aio w« dw rib a d tlw twratifal and 
fMTWttttc Odntatnra moMi lOniwtiig Borman 
UHi and ^uatotna wtii<!h ivsm takm from tha 

%mh of «ad wbich prodiMetf the andwo- 

Ipfleal tBamtloB uf me deoede when tbesr were pat on 
eiUblttM. Ihm we eea dtronlde e ftad folly aa l&ter- 
eattnif Imt the tangthte nanita wUI have to be defbmd , 
tor the oC operatloo la B^pt la on what we 
■eoaUr calt a ‘llfty.flfty** boalp-Hmit is. half the ob- 
Jieta fonnd remain In Oalro and the reet come to thla 
emmtiT* year the axUblte aemlred by exploration 
were ao dne and bapertant that they conM not be ao 
rwdUy dtvtded at oonld the modeiep where a mlalatere 
eUmdilar-htmae eonid be offeet by a mlniatarB bakery 
or hiaww y , The fUvlalon 1« made bi all ftlmeea, but 
H foas by iale|L not toanttty • therefore It wae tbooifit 
Wise to wttbhew the material and divide It In a lamp 
wtth tba^taUht of next aeaenfu 
It waa vary natural for tha explorm to hark back 
to the tame ndahborhood which gave tbe^vaieaUe dlw 
corecim of the mammy of Prince Ameneinbet In the 
Spring of mi8 end the models of Mehenkwotre In 1930 , 
eo the esMvatton* hi Tbebee were remuoed. Ihe little 
valley hi which they Worited for two eeaeone la a 
weirdly ronumtle place, even for Tbebee, There ie Utile 
tronble fhon toortsto, who seek the more epectacatar 
rolna, and almost the only flgnre seen in the desolation 
la an eeoaalenal fbx. Bven in the days of remote an* 
tlQalty this dty of the dead was deserted, eo that It Is 
ttttiB wonder that thieves occasUmally broke In Oar 
tngravtag klvee on idea of the wild bMuty of the desert 
anam The last picture shows pisiform where 
over two hondred men and boys dog away the luaimes 
of reek and aand that bad fallen from the cUffis and 
tha little Iron ears that carried oft tha dm)rls. Leaving 
for the roement the more abetrase details of tbe eteniul 
grind fhddent to arebieokigtcal exi^oratlon, wa pam to 
ona of tha actual tedn 

Onoa upon a thna thare Uvea in Thebaa, about 2000 
ikO., a yonag qoesa who wonld took all Hght today 
with her hobbad hair and her pet dog sitting under her 
thair# hot ahe psamd away at the early aga of twenty* 
two and waa bnrtod wUh all the pomp and dieum- 
ataaca of her exalted rank. She did not rest in peaces 
however, fbr eoniettme In the Interrel of 8021 years 
that dapeed tfatkvee broke la and rilled the tombw The 
vIbUtioa of the tondi ocrarred aboat lOOO B G. Mr 
H HI Wtnlock, tbe head of the eqmdltlon, describee 
the ind aa fbllows 

**The artlBta who fashioned the magnlflcent sareopba- 
goa of Kavlt now in Calm— a piece of eculpture which 
haa beai taken aa one of the classical examples of 
Middle XlnidoiD art ever alaoe Jta dlaoowy-Hnade 
Aadialfe saroniaiegas as wdl. It la a niaata^ecs of 
the ecnlptare of a adiool whidi was stin ardialc, bat 
of a technical afclU raraly equaled. 


**thi the east sids Is o the palace 

doorway with the belniny above, from which AWiatt 
was snpfN)sed to look oat upon the wnrid through two 
graven eyen Within the palace aB manner of good 
thing! are heaped before her, while die dts with her 
dog under her chair and a maid behind bar, fanning 
her with a dack*e wing. She drfnka ml|k which tbe 
dairymen give her fresh from a pair of cows that are 



AaalMlt^i ceMi^ as the iaevlUUn thieves kft It 


brooght In with thdr calves, or she visits her farm 
where her steward aaperintenda the peasanto carrying 
sacks of grain op Into her granaries. Her maid dves 
her Jars of sweet-sradUng perfomea frmn tbe boxes In 
her closets, and her butchers slaaghter an ox and heap 
a dinner-table mountuln high before her, Indde. tbe 
same scenes are repeated In brUllant oolora, for such 
were the yvents of her dally Ufs and such were her 
hopes of the world to come. 


**On tlie wooden roflbi which stood ladde the ear 
cophagus. the subiectM of tbe deconiUons belong mure 
to the tiijstertouH realin of magic Outside It is se- 
\Lrel> plnii), with Une-gmined woinI relieved only 
bands of gold along tbe edgoH, by <leeikl> carven prayers 
uttd once uguln the e)ot« which look out upun the world 
Inside, oil Is of n welrtl hrllUancy Tlie Ud of tbe cotUn 
Is tbe sky and on It 1 h pulntml an antrolnglcal ahuanac 
in tabular form, giving the rlHlng of the stum and con- 
stelUUoos through the twohe hours of the night, and 
a long prayer to the liclngH of the tirmnnwtit Our 
''Qraat Bear” we find iniisqueradlng ns n leg of beef 
Long magical texta co^er the sldcM and ends of tbe 
coffin and above them nre ranged In n>ws Hem after 
Item taken fn»ru the catalogue of the amulets and 
tallamans necessary to tbe soul that would earuiw the 
dangers and ttie pitfalls of the netherworld The stu- 
dent of religion and magic will find here n wealth of 
data on man's Ingenuity in inventing the largon of 
mystery 

"Inside the coffin AasliaU's body had been laid In a 
mummiform curiunnuge, which In spite of its wrecked 
condition la an Importsni document i« Bgyptlan inor 
tnary customs. Over her had been piled masses of bed 
slieets to cover her In her eternal sleep and In the cor- 
ners of them the explorers fhtmd the linen marks of the 
ro>al palace of four thousand ^ears ago — sometimes 
simply King Mentuhotep* or The store of fine linen 
or again the name of tbe steward who superintended 
Its making or its aniulsitlnn lt> her side had lain 
her statuette, archaically nlllT with gold bracelets sad 
u red aklrt held up by white suspenders. 

"The thieves who broke Into Aashalt's tomb had been 
hM>kjiig primarily for precious iiicIhIs and little had 
earaped them A few beads from her necklaces, a shell 
bracelet of no value to them, and two stiver bead 
ankleta were all that they overlooked, Imt by good for- 
tune during tbe four centurtes she lay In pence her 
Jewels hud left coats In her bondages, which time bad 
not obliterated , and from tliem we were able to draw u 
diagram of all slie hnd worn To moke mom f<ir their 
Work, they had swe]>t aside most of the olTering pots 
and the Joints of beef supplletl for AashaTts ghostly 
life, and they had broken the Ud of tlie sarcophagus 
to get at licr body Iieyond tills, however, the sar- 
cophagus, the cf>nin, and the stufuetto had sufTered no 
material danmgc and all three have mme d<mn to ns 
almost aa fresli and clean us tlie day they were made 

Other coffins were also found to havn been rifled 
One of the finds in u big sarcoplingan was a little white- 
washed wcNMlen iKiffln of u child named Matt Inside 
tbe explorers found a second coffin In which la> a pile 
of llncai bed clothes covering the little ujuminy There 
lay Malt with the eyes of her plaster mask guslng 
through tbe eyea pointed <41 her coffins While the cof 
fins were amall, the wrapped niuinmy with Its mask 
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ArdueoloKy on a bnoliMM bootoi the llatht railwtf that la Med In Modem eaploratlM of aacteat 

bnildiajt aitea 


wua much mualter, and whM(t 
<*x|dorm ounie to un 
wrap It tlH>y found ttmtr 
aumll UK It wuH, It yeiiH nuMt 
U paddlntc at lit^ad und foot 
to dtsffulne tho tlnv pn>|Hir- 
tlonn of the llitio Infant 
wltfaln* wlilrh tlw artUttolo- 
KlHtH caH4*il imtlulk Tho 
finery wIiMi she wort^ In lictr 
Mlairt life ull there five 
netVlnceM In all One uan a 
Htrinjc of hiilloVk hnlln of 
inilil one «hh of inmellan, 
t wo necklHeoH of minute 
lieiidH of fUlMr camnllHn, 

Kretm feideiuir and rteh blue 
RliiHM and ftnnilv n nerklnce 
uf Rold dlska af» line timt 
Mtrung im hither huntlH they 
look like B enpple tube of 
unbroken gold. The onme- 
Ibtn necklack wnH eten i/re- 
Herved cm Its omn Hiring 
Little Malt rnuut ha\e ticen 
n blaxe of color four thou- 
Kund yeun ago 

Afauka Once Snbtropieal 

T HH ancient ^^egetnllon of 
the Arctic region, an In 
Hhown by u aludy of IIh foN- 
h 11 plantn. lutllcutea ihiii lia rltinale whk once \er> uh 
liku that which pre\nllH there now Intdead of coniiiMt* 
Ing of a handfnl of gtaall iilanlM struggling for llfb utnld 
Hnf>w and lee In o scant, almost perpetually fnaum soli. 


Its vegetation wns abimdant and luxuriant und Inehidetl 
ferns and palin-Uke plants that grow only In a nilld and 
probably frostteMs cdlumte This vegetation finurisheil 
lu tlw Arctic region from at least late Paleoxolc to 


ttUilsik g»ao gle 

OtMt nflllMfui of ycM «ff(K 
before inaaoklgtoit, Although 
tbeas l«|ids aeg now no vh 
buspCtaM mid am knndy 
vtsltod* the United States 
Oeolosical Hnmf haa gatb 
ered a large amount of hi>' 
fimuation cooeeitilng their 
fbaell floriL 

A atttdy of the coat beds 
of the Cape Uslmme reglm 
has tncfdBDtally dlecloaed 
lunny fosril plants. Tbede 
coal beds an extensive and 
are the only known commer- 
cially valuable mineral re- 
sonme of that regrtoch A 
little coal Is occasionally 
mined for vessela that are 
short of foci, which as there 
Is no harbor, lie oflsbofe end 
perilously load on a few 
sacks of cogl by means of 
Ugtitm. 

Cape Udbarne la the bead- 
land which marks the north- 
west end ofaland mass that 
projects into the Arctic 
Ocean from the western coast 
of Ataeka about 160 mllse 
north of the Arctic Qrcle 
and Hbont 300 miles directly north of Nome Bven Oape 
Ushurne is by no means the northern limit cpf the n>ssll 
plants of this neutiy tropical vegetarltm, ftir they have 
been found In ihc rucks 180 miles northeast of that Oape 


An Emergency 


T HR Indian, who gti>e com to the world has it sufier- 
Htlllous rovrenct* for IiIn primipal OkkI stiiple and 
uccmslunally burned It uh on uttering lo hlH tribnl godN 
Kilt it hai renmined for the white iimn and UIh 04*01100110 
dltUcultles to make <»f cum n fuel 
Much has bden made of tlw “crime ' of burning food. 
The good pcN>p)e w)mi argue that lNH*HUHe human MngH 
In Russia or the Far hAint arc hungry therefore to 
bum com for fuel In this ctiunfry Is u crime, have 
tbelr hearts locnteil where their hendH onglit to be 
It Is no more n 'trliue* to bum c<im for fuel than It 
is to bum CHuil tt) tniike elei*trlr llglit Instead of bum 
Ing It tu heat the house cif pC4>ple w ho hapiien to be isdd 
Cora, like un> ulher Cf»nuiiiHlii\ 1 h ruluHlile onl> in 
referenev lo Its K»ctifloit 1 fiirnK'r who posiiiesseN rom 
which Is vnluMl nt $100 ns f*Hid hut which (•on give 
heat equal to Sino worth of coni Ih iHiulntil not If he 
hums It. but If he Mils It tor to make up the differ- 
ence Im Would hine lo dtsiMise of other PmmI pnahicts. 
which. If he hiirus his com, inn^ either suNtnIn him or 
Iw sent to Htar\lng Russhms. 

With the "crime* Idoii (Unlimited let It be chronicled 
that the amount of com burned In the United States 
haa been groasl) exiiggeraied b^ the newsiHiiww, espe- 
datly those whUh cater to iieople wlio ciirri Ihetr 
lioarts on iheir necks and keep their lieadM In storage 
Secretsr> of Agrliadture \Niillnee made out the chho 
for com as hwl as follows 

Ear com at JU ('enlH n bushel Is etpinl in fia I value 
to a fair gntda of western soft i*imiI at approxliiiutely 
$10 u ton fn districts where mm Is %ery (.heap now 
the ottal Ih usimllv of a nither iMsir gnide and Is 
Helling at high prices UndiT hiuIi comllllonH ll will 
hnih farmers and peotde In ooimtr} tttwnH to um> 
rum Instead of ciml 

“Because «f tito vartathin In dvaUly of both com 
and ciHtl It Ih dlflk.*uU to ninke aclentltto expertnivnts 
the rcHuUs uf width are applicable everywhere, Imt. 
•peuklTig gemralhf the relatl\e heating vtIueH of com 
and (Hinl are aUait ns folh>ws 
't*om fit 10 a bushel equals coal at $5 per tun. 
Cora at 16 ceni^hualiel equals coal nt $8 per tm At 
22 cents a IhihIhI It equals coal at $U tier ton and at 30 
cents a bushel It equals cnnl at |1R per ton*'* 

To be sQccetsfulU burned, of iHmrse, eora mutt be 
dry— the drier the com. tlie greater the heating TfOuf^ 
flume fantMft have burned shelled com, bpt dried cofn 
handlet xuA eerily and makes a hotter fire burned 
on tbeeal^ 

Burning com is not new It was done In the curly 
htotury cf tlie West when com was cbeap and coal 


Burning Up the Com 

Measure of the American Farmer, and What It Means 


By H. C Hardy 

dear und In Argontlna com Is Immed not otilv on 
fiirniH but in isiwer plants. In any sJtaation where 
the price of coal Is hugely Increased b\ the haul from 
railroad to market, com. ut h>w iiiurket prices, !iiH*«mes 
a fuel competitor Tlie farmer who Imms his com 
avoids the haul of com to market and the reltanl of 
to home 

But bn the (dher side of the problem stands the great 
Auierlcim hog. who grants dlsappro\u1 of the use of 
cum as fuel ^Vlth cum seillng around 26 or 30 cents 
u bushel It Is better ecununi} for the farmer to feed 
as nmih of his <Top as punsthle to hogs, dcsplle low 
pii<*eN of iKirk Results of numerous exi)erliaants In 
feeding hogs on com rathms alone show that on an 
nwragH alMMit in hiiriiels of wm can lie expected to 
produce 160 iHiundH of iHtrk In exiiertinents where 
other feeds, notubh graxlng cmiis. have been used to 
supplemenr com reHuUs have lieen better 

1\ltU corn selling nt U.'l cents per huHhel, pork can be 
produced, on tlUs fml ahme, at an average cost of 
$3.63 per hundred At 40 cents per bnshel, it should 
cost $416 to produiv a hundred pounds of pork If 
live liogH sell at T to 8 cents per pound, the farmer who 
feeds ,35-cent com and produces a hundred pounds of 
p(>rt5 for fJMSB still bus a pretty safe margin of proHt 
Another riktor in this c«meetton worthv of the fanner's 
cottidderation Is that In feeding C(»ra to latgs, approxl- 
iiuitely 80 per cent of Its fbrtlllxing value Is retained 
on the farm instead of being sold. 

The Department of Agriculture showii the Importance 
of con^ iu the agriculture of the tiblced States by 
ures for the decode 1068 to lOlT. In that period 
acreaks deTubnl to com In thin Country wos 4 8 per 
otnt greater than the iM>inblnatlon acreage of (lie cnqM 
of wheat, oats, barley, oe, irtce, Imrkwlieat and flax. 
Tlie value of tbo com crop for the ume period wa$ 
24Jt per cent more than the eomblBed values of these 
crops. During the same decade the nnmher of aerea ht 
com waa 18.7 per cent in exceei of thot for the pr^ 
\loua decade. A growing Increase In the price per 
bushel fur com Is Indlcat^ by the fket that the valo* 
of tbu crop was about 100 p«r cent greater In the past 
decade than In the prerrione one. 

Roughly, we plant a hiadrsd iptlUon acres la com 
and reap three bllllua bnriisbu Sboold the flcnmtme 
AMsmcAn make out of these flgnyes one of Its Ulomln^ 
Btlnt comparisnns In wbteb sCntlstlcs are ttode he 
appsar as pictnres, it would b*vs Its artiit dm4r 4 t 
globib and a wagon train cmwHng onumd H In nine 
and a half ^iirels, each wagon confalatng Bd Iwriiela 
and each wagon occapylng feet of spaea 


It is ol>\lou8 that no such food crop could he largely 
diverted to fuel puri»o«os from the wrortd*s lorder with- 
out BO revolutionary an npheatal of thh worlds Nil id 
fare as would make the hlghcHt of high wrfir*f(iod prlcea 
seem pre-warlrii by ciuiiparlmm iW^fact that corn 
In Htlll low pricHHt and itork also, Is sufllclciit ertdmce 
that no vitr> greut amuimt of com la being fM] to 
stoves and hollers Tlie best evIdeUcq of exaggeration 
Is the fact that Unde Saiii'a IiIr farm agency, the De- 
imnuavit of Agriculture, bus no Miatistlcs on the amount 
of com burned as fuel, nnd does not bellme that the 
iu*uctlce has lieen largely nillowcd. In spite of the 
excellent Bd\loe as tu Its economy given b> the flecre* 


tary 

C'ura, of course, In i>r]iiinrlly f(NNl It may he of 
Interest to revall that In this country It has also bom 
used BH mcmey, Indian ornament, source of migar, tax 
inedtum, uiumunltlon aniuug the early settlers whrn 
lead wuH lacktng-^nd now its fuel If the sentimental 
Ut will undertake to lay down, nt tlie farmer's door, 
some other fuel at a i»rlcc that competea with the 
value to the farmer of his com, >011 may be sure that 
what burning of etdn there has lieen will oeasa. If 
com burning Is something to be fenuHlIed, the remedy 
ties not In shedding tears about the starving Bosslmss, 
but In rutring the price of com fw towering that of 
coul or w;ood or oil or something else that will make a 
Are When other comhastlNea cori more at tbs farm 
than the farmer can gel for hU com, It stands to resenn 
that he will bum the enra^-aad be U right In poll- 
ing Jt. 

Even when we thihk in terms of the eocotmiiilty at 
large rather than In terins of the Indlriddiil, It Mgbt 
to be pretty obvloas that vtbut makes fegl high to the 
fanner Is the neoesUfy of getting it to him; and that 
What makes com low at the tanu Is the fact tliat It 
still has Its tranSportarion to bny end pay tor Trinon 
portatUoi U today one of the most hlgMelcad of all 
the omhmodliM whteh sja to make posi&to the clvlUM 
Ufb, and one whlrii we must, in the tptsmri; of alt, 
economlsk at everjr turn. Wlm bolaiioe H vrfoes 
Is such M to lead the tamer to btiA his com, vto may 
be very soru that one of tbs chNf ihaeqA* to- rids 
iMMHon fs that rib' cannot, as a oorndnltir. iitod 
to ^ otor ourtomfpoftattoi MHItM to the 
ehon gl Of torn ,aiaj| cool between totoer etty. 
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A iMIdait UM-«f-foK« diacnini af tlie magnctlHB lAaarvcd In Mr. P. 1 ’a hand 
The aanw diairraai la abowii, alone and Mpergaaad nion the ahUcrt’a hand 


bIHBBHHHBI IV XtlBB|Hw ^SVWKV 

B)r D& JUlNii CbnteiHtv 

T HIT mum pmooB te mtf MpMt 
like UftAff BtAtfMt*, ftii4 that 
tltfa tiakMor not only Is dMy ocnnoctod 
with phy^lologleil and pardilc pbs po iiwmi 
bat opwui up anthoogbt^ vUtaa on the 
farther hrmttgathn of body and Mml, is 
the emoiiiilun totebed br Frits Qrm- 
wald. TMs lasasttfator baa carried out a 
remarkable series of expertoMiits on a Ur 
P trie fentleman personally known to 
the antbor. who, like Urs. Euf (examined, 
as tar back as In 1887, fagr Fechner) Is able 
with bis hands to deflect the inaKnedc 
nsedln bis two bsnds tfooerally showliur 
<^poslte pttlarlty. 

Diat this action on the magnetic needle 
actvanly la to be ascribed to inagnettcal 
ratbef than electrical or any other effiects, 
was abown conclusively, for on pushing 
hts hand tbrookh a coll of copper wire, 
the person experimented on would Induce 
there an slectrlc current, indicated by the 
dbflectbm of sn ainnieter connected with 
the coll, just In the same way as by pushing through 
the coil a niugnet bar 

It WAS, of course, Inierestlng to lotoeriAln whetlicr 
the will of the pern a would exert any Influonte on 
these phenomena This a as soon foimd actually to 
be the cas^ Ur P I, \^lth his hand kept perfectly 
votlooleHii, WAS Able to alter Ihe magnetic force and. 
accvirdingly, the current lnlensit>, by iis niin^h us 10 
per cent 

By examining the ahole Nidy of tho person as <u 
the presence uf magnetlstn, (Jruncwald Ima been able 
HO far to ascertain thst the hands, arms and tempo- 
mrily, hts heud will exhibit magnetic properties, lly 
ineuna of Iron filings sl^t^d '^it on o glass plate he 
has In tlie usual munner produced pictures of the lines 
of magnetic force. In sererul cases (be existence uf 
two poles, marked os bright fqiots cm the remaining 
filings and fnim whicli the lines of fimw umuld sitrlng 
forth, Cfiuld be stated cm these lungneitc pictures uho\e 
the persf«*s hand. W Ith iin expt>riment made on the 
person In a hypnotlseil condition Mr (Imiiewald could 
even count no less than 1-1 dllTerent ningnetic centers. 

JSspedally interesting ore tho relsUons between mar 
netlsm and ph)Nlloh>gieal phenoimmu, as dlstiivered l>> 
the experimenter The deflection of a magnetic needle 
urnmi^ above the hand would undergo an alternation 
correspoDdlng to tho rhythm of breathing, IncreaalDg 
during InsplFAttra and dwTcnslng during explratloo 
hot lew Htriklng was the fact that the magnetism, 
which In the morning. Immediately after getting up, 
showed A negligible value, would In the course of the 
day undergo an Increase Hfier each meal 
Though the existence of a vital energy as asserted 
by *^maRnetopAthlstii'' is as yet defiled by irswl mediciil 
men, Gmnewnld would seem to Iwve been the first to 
deruemstrate In a palimble, objective way, hy the use 
nf ids ballistic method, lira exiatence of a \iul energy 
transferable fnan one persnn to the other In the 
cam of J15 “magnetic" treatments carried out hy Mr 
P 1, since 1917, be was able to ascertain 
a deermae of magnetic Intensity attend- 
Ing, ft would seen), the giving off of vital 
energy. In fact, after such a treatntefit, 
lafltmg, as a rule, for a quarter ctf an 
hour, this Intensity would drop to one- 
tblrd of its bdUal figure, and In cams 
where Mr Onmewald himself underwent 
tlie treatment, the most marked decrease 
would, strange to say, be noted whenever 
previous to the treatment, he had felt es- 
pecially weak, that Is, had been especially 
In need of<>a supply f»f vital enArg> 

In order now to make sure whether the 
wcnkenlng of the nctlnn exerted by the 
magnetic needle la not simply due to tiie 
pbyrical work yielded, Omnewald Oaimed 
Mr. P, I to iierfonn a check tost, vis., 
some sort of “Wind" treatmfOt, In cmmec- 
ttan with wtdeh umllar strokes were made 
throui^ tba air The resolt of this blind 
tend ilnm nmarkaMe, the magnetic In- 
twMTty (884 acfordlBiflr thasaacnfllN^ 
tn “mamtokf^mpetitta treatmeatf so 
fbr from deerHudng. bariiyi undergone a 
mwm teoraase. In tact Mr F. L, as 
It mm had absorbed eOm et htog like vital 
aaargyy aft hypotbssls donfinaed by fbe 
figet th8t wfthwf Imowliif angSMi# a/ 

8U fstkW e/fkssd m e ff rarmiaa fs , that la, 
iftthoftf Wag oidar any a am e tl aa 


<noe im uouhl state that, on striking through the utr 
ho had eiiicricnocd an Increasing restsiunce, tilth a 
/itrango cctDsctouKncHM of absorlring MHucthlng TIiIh 
result of iihjccthc tests intolumurlly rcuilndH tme of 



an aimreciabla current in the cod 

(be assertion nmde bv Htudooa, that they for thousands 
of years have been In itosHCwdon of the art of ahHorblng 
“Pmnn,” \ltal cnerg), from llic atimwpbcrc, by 
means <»f n speciHl tec Imlqne nf breathing or gymnastics. 


Mom 

08T of us can, without actual refer- 
ence to models or diagrams, get a 
very decent mental picture of any Meries 
nf motions, an long us ihese motions con 
One theiiiHClvcs to a single plaae When 
the bodies In question abandon ^be plane 
and trux'cl through the three ^menrions 
nf HiNice, iiowcxer, the fact Immediately 
cmiidiAsIscs Itself ihut ue are fuDdumen 
t»ll> 11 twn-<lliii(!ii8liined race 
One case of moving U>dles In S|>ace Is 
thtil fiimlMhcd h} the eurili and the two 
lM»dleM that Illuminate It — the sun and 
the intHin To unclerKtnnd the phcnoniena 
of clii> light and chirkm'HH and moonlight 
lit All pm|M^ri\— to sjt\ notidng of the 
seasons, the vurluthm Id length of day- 
light, and the other Hulwldlnr> mutters 
dependimt iiiHkn the. rotation imd remtu- 
llon of earth and iiKHm — die ordinary 
citixon is utterly helpICKx In the nbseuce 
of a vi'orklng model of kohh sort 

Suih models are not to lie bought In 
c\ery hardware store— or e\en c»f e\er\ dealer In sden 
(Ifle apparatus Their actninite dc>slgn and construe ilon 
cull for a degree of mre and skill not exerj where 
aiallahlc f(»r to Iv of ri^tl xalue the> must lie work 
lug UMHielH and In no seuse ‘Htllls" Tlie> must show 
the murw of the earth nisuit the sun and of the nusm 
about tile earth, they muKt show clearly the surnwht 
pluises of this c^^iiiiplliated si stem 
The Uitest uddltlcm to the miuhII family of models 
(hat do all this Is IMustnitcsl herewith If Jh designed 
and built by Mr \MIIIuin Wllscai of lAindun As a fair 
example of the dUheuMUs Inberefii In such a plcee of 
iiuH hanlsia we max remind our niiderH that if It wen* 
hut fur the tULllnatlon Uiwinu the plane of the motoi h 
orbit and that of the (.artliH irnlli iilsmt the stm the 
tiuion would be cilliiseil (vtrx rull iiimm and tlu sun 
I ver) new nuMin Hut In the pn'sence of the incsm « 
orbital hnlIdHtlon Jf Its orbit were eniindy fixed we 
Hlamld hu\e no eclliuces at all' \\ lint bnpiienK U that 
the iimmiu'm orbit taken as a whede rotates about the 
earth, so that the tsdnt where the hinnr track pierces 
the earths orbital piano U now hero now there— and 
Hniiielluu*8 1 h tween us and the stm at the monitmt wimn 
the UKMin Is at this iNihit In bir 
Desfriptlon of thi working luiiiM of the model K 
sutieriliicmM so fur ns h duplicati^H the nhowlng of iJie 
photograph, and wo lielleie would lie out of place* If it 
went Hn> further It iiui> ho well, bowe\*er, to state 
HtHKlficuny that tin iiUKh I Is drhen li\ hand. Tlie Uidl 
bar which directs the ‘earth In Its c'ourse about the 
“sun Is mtated mnnutilU by lucNins of the bundle on 
Its end, which also Ht>r\cs us a bHlimc'C weight and all 
the other imdlons of the iiashl are derived from thU 
l)j fbe stweral pulley s, ric shown 
Tills model, unlike most of Its predecesMors, is not a 
mere cmrloolty, Mr Wtlwm is ncrim1l> manufacturing 
and selling them to schools llbnirh^s musenniH etc 
It glies a complete picture of the relation hotwc*<*n 
3Pur month imd day . the altemiiHon of day and night 
the Miiccesslon of the seasonH, the xihases 
of i|m» itasm, the vnrlcms forms of ecdliwe 
— lunar and solar, complete, partial anil 
nnnubir, and the Karos or c*ycle of IH 
Shears ll da\s In which the suc^cesslon of 
4 m*Miisc*h murs In the altbreilnred 
jears* and 'dais’ of Ibe model ibU 
cjile Is Just one dn\ short — an error of 
c»ne In OOhii '^inct the gloln* ropresenilng 
Ihe earth carries a |iroi»erl\ oriented map 
it Is even postUhU to follow tho track nf 
the eclIpscHc, and note where they are 
oImm n iibh 

Speciflcationa for Window and 
Plate Glaao 

T II13 Hureiiii of stiindardH has recently 
Tc*st<*d u large amount of figured and 
wire plate glafw, the results of the work 
sliowlng groat nnifonnity c>f the product 
Tn general the strength Increases as the 
s(|imre nf the thickness, us Is the case 'with 
man3 other iiuiterlHls. Kuflldent gUsH of 
eoch type Is being tested to give an 
Hcenrate and umiueatlonalile average of 
strength tor this class of material Sufll- 
rlmt Infhrmatlon has been gathered to 
warrant the calling of a conference of 
tlmse Interested during the month of 
January 
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SCIEKTIFIO AldterC^N 


Curbing the Colorado 

Flood Control^ Inigatloii, and Power Generadmi All In Oate 0%6ndB CSonsmietioiB 

^ Robert G. SbemU 


A UtRADY, tbe electrical ciifftiieer has ^wa bow 
Uie MifmA ot Uw bJffb Slerru con ba traaafoniwd 
into cnerulzlDfc iurrent OlstrlbutaUe tor bunanidi of 
nilletf it Htnte which l« noteUjr <MdflDt in 

UeiioHitH of iMiwer producing coal Simllarljr. this asme 
ii>chiil<l8t U buHy planning ways hy which the ¥ridety 
dUertdiled flow of the second largest of onr rivers, the 
t'-olomdo, uiuy be stabtUied and ntUlssd to opemte a 
number of InimcnMe hydroelectric statlucks. 

Ttie Colurudu Ulver drains a waterahod covering full) 
U,'i0;U)0 «]uiin* lullss, and In the conrae of a twelve- 
iiKAth Its run-«tfl amounts to 16,000,000 acre-feet of 
water The States afFected hy the moventent of the 
(^uiorudo are Nevada. Utah. Wyoming, Colorado, New 
Mexico, and^Sallfbmla. Konnally, tbe Colorado urns 
to extrsnwB In dry aeawms U is low and Its speed of 
trawl conipnratlvely iloggtsli, but when tlte melting 
snows and rains of tbe wet months pour tbeir faUneas 
Into the far-flung basin tbe river becomes a ragtng» tor- 
rential stream caisible of doing an eoorn>nus«eimoflnt 
of damage. Uncontrolled, this great waterway la a 
continual mensre to the lives and tbe property of 
dwellera In the Imperial Tal- 
ley uid In the adjacent 
lands, lying below the level 
i)f the sea and situated both 
in Ibe United Btatiss and in 
Mexico. 

Properly regnlated. It Is 
estimated that the Colorado 
oim be harnessed so as to 
develop a total of 4,800,000 
liorseiKiwer and, at the same 
time, be employed to make 
fraUful through Irrigation 
something like ^,200,000 
acres of otherwise arid soil 
TO this end the Federal 
HiiwerComtnissliA has grant- 
ed a preUmiaary permit to 
the floathern California Rdl- 
son Company to develop 
2,n00,00O horaepower of this 
block of potential energy 
Jfow, it will tie asked, arc 
nature's tremendous forces 
to be curbed to achieve these 
ends and a river of such 
might bridled so os to do 
man's bidding year In and 
year outT Tho answer Is 
by engineering boldness of s 
sort that staggers the Imor 
Instlnn at first blush. Tbe 
scheme Involves nothing less 
than tlie rearing of u tower- 
ing dam directly across the 
path of the waterway down 
In tbe depths of a tmnyon 
scoured out by eroalve rc- 
tlcA during a period of thou 
MAnds of years. 

In view of the nuinlw of 
States concenied In nny iwm- 
slhle devehiittDeDt of tlie Ool- 

orudu, It Is apparent that flood cimtrol shall be the first 
Him, (he next cfAsIderntlon la the distribution of the 
waters for Irrigutton , and the third desideratum is the 
generation of electric power Tbe problem has been to 
devise means that would accompUsb these resalts In 
the most effectual manner. In the shortest time, and 
with a minimum of outlay Two projects have bwn 
under advisement for some Ume-^lw Ikmlder Cany*>n 
M^ue, of tlie U H nedamatlon Service, and tbe Olca 
Canyon undertaking which U fathered by tbe Southern 
(*Rllforntu EkUsna Oompany The dam contempteted hy 
ellber of ttie interests would, so It U said, solve tbe 
fliM>d nmtrol and tho Irrigation pbaaea of the problem, 
but unl> one of them would permit tha fullest utlUaa- 
ttoo of the power resources vi the river 
As ilu> pntflle diagram accompanying this article 
shows, Koiilder Canyon is hicated cluae to the Coot of 
the slope, and while a dam dOO feet high erected there 
would create a vast stiwage reservoir of aufllclent Hu- 
plltude to regulate the stream's flow tbe year tbipngfi^ 
Ktttl it Is plain that power plants estabUkhed below that 
dam would be tbe only stations that could profit by the 
hMd of water so hinued. Indeed, the practicable bead 


would be Umlted to that reprmnted by the bol^ ot 
the dam itself, leu 000 feet On the other hand, a dan 
noo fbet high at Okn Canyon, Well up toward the top 
of the slope, would Insure a head far power poipoeke 
of over five Umee tbat--8l00 fket TM U to eeyi a 
eeriee of power stations could be battt b et ween tiw bM 
of tlie Olen Canyon dam and the lowlgnd, and each of 
them, Buccesaively. could use tbe deecepdtng watm to 
actaate groups of powerful turb o e met etors. Tbe |dah 
nf the Southern California Bdiaon Oompany 1% there- 
fore, esperially interesting beeanae of its magnitude 
and what It promises In tbe way of the fuUest develo|i- 
Be|M of the river's ivsourres. 

White tbe matter of power generatlaa ooostltutee tbe 
third and last reason flir bringing nboot the oontrel of 
the Ooiurado Biver, this deparWaent of the prohtem la, 
neverthetesn one of the great eoooomte Importahcse 
tittBnacb arlt has to do intimately with the continued 
proeperlty end productive growth of a secrion of the 
nation which projw u its reflexee tbrougbont tbe lingth 
and breadth of the whole country. It le doubtful If 
the people at large are alive to what has been taking ' 



^ Ce4rade_BWy .at. the a^ 


Looking downstream . 

the dem will etend and how it bulks agahiat the 


place In parts of the Far West during the last few 
yean. Indostrlaily, the prpgtees^ opr cittaenry there 
has been both heeitenlng and emaahig, and tbls march 
forward bas been due la tbe main to three ageodes 
a favorahio dlmata, a aolt ready to bear abundantly 
when Irrigated *, and a etrlktaillif wide and varied use 
of eteetrlcity The future s# mtoem OaUfomla, for 
example, Is dependent upon hy4f0dectrtc dsVobipn«its 
on a glgantie sivte If the reghgl le to become the man* 
nfactorlng and agriculhiral ceatw <dr which naturFb 
bounty bos peculiarly fitted It. Dnrteg the sliigie yeaf 
of 10^ the population of Loe Angdea alone was anr 
mmitsd by 100,0001, and thbl kfiddffi tDcragse of IT per 
cent to In contrast to a eapaasten of bnt 

par cent onniMdly duriag the pfpetdlng decade, la ^ 
Aort» by reason of the dlverntr fiKtoi^-tbe many ee^ 
vlcsa to which etectric enmpt to pet, tbs aminal dm 
mand grow ft Is at the rate nf ^6fiOO ho r sepow er In 
that fnaalctpatlty and the toW toW oontlgocm to tt. ^ 
Isenomfiitotdto 


hutiA the neohnafy dtotribntiire aetwwh; fit wtoea tor 
vtovwafienpseKfitoiwpf lUMioivooo, and the total oo^ 
layi when bonee and faetory wiring and tha paeeheeir 
of nMUton and el ec tri cal appUanpae are inetoM. to 
approgfnfitriy fdO^OOQbfiOfi. 

to theee rircumstanoss, it to evident that a etondtor 
toereastofi amount ot motive energy to todtopnkseble to 
the wiilMwtoc of that part ci tbe jOhitod Staton whteh 
to dolag m much towards transfmmdng the o o mm e roto l 
riiamtor of the Padfle coast Thsrsfora, ton 
OanyoQ project oommande more euneet attoritom Ir 
an of ue owing to the advantagea which wCD nltbaatoUr 
aecraa to the oonatzy at huge throngh the eonew|maev 
tlonof tlito totenadengtoeertngsnteipHto In tbe cod* 
tbe ereotloa of tbe dam to Olen Oih^ will fio nuteh 
to prevent a repetition of a shortaga of p ower to OaE-» 
fornla, anch ae was experienced to IPlfil owtog to the 
drought which then prevalied. 

Qtett Ctonyon to sttnated partly to Arleona hot mostly 
to sontboastem Utah, and the gorge at ^ point choewi 
for tha dam rite to IfiOO feet deep. Tbe walls namnr 
there so that a bnniw only a tow buedred tort ttpm 
ride to aide win epftoe to 
blodt the path of toe wafiHv 
way. With a bright of flOd 
toeh ae pjawted by toe eor 
gtoeern tbe dam wtU aervo 
to create a reeervrir north- 
ward for a dlstaiiee greater 
then goo mUea, and thue ae- 
compUsh toe Imposndtog of 
more than 40,iOO(VOOO acro- 
toet of wator-<n, two and 
a half tliuea the annual rvn- 
off of the rtvtFg watenhed. 
As a matter of toct, the cbb-« 
yon to ao conetitiited that It 
natuniRy would catch, whan 
dammed, unite M per cant 
0 f the miHrif, and by ret- 
eon of Its toapoundl^ ca- 
pacity there ||toM be held to 
reserve edbnpi ratline wa- 
ter to aeotrallie a droimbt 
eovertog an Interval of a 
whole year, ^ 

For ton eake of tboee to- 
tsre ate d in comparative fig- 
tuen let us sas bow tola 
propoeed bka of man’e mah- 
tag kfom ep alongride other 
notabla w«^ of tha hy- 
dranlio wiglneer But first 
let us convert an acredoot 
of water Into the common 
term of gillona An acre- 
toot Is water ovet^ytog an 
acre to toe depth of one toot; 
and this to efiiilvalint to 
82RA20 gatlone. The capg- 
dons Aitookan Beeervoir of 
Hew TpHc Ctty'a OatririU wa- 
ter euppiy ayetem It capabla 
of hotdtng USAQlMXNMm 
gallons, or riNUffi acretoeC 
—Just about onediondredth part of the water that eoutd 
be carried within tbe titanlo basin of toa OUn Osnyoit 
Beeervoir. Tbe nextAearest appronrii to enparity are 
the artUktolly created riorage fadUites ori toa Nto. 
where harragss hoM tor deffiwrato dtolribetlian m total 
rit approghnatoly AWMlOd acre-tost of wator not one- 
tanb of tha amboM that will be taken care of wltltoi 
the Sten OaHyon rewrvoirt 

We are assured thfit the leartog nf the iMMtot drin 
et Leeg Ftorry will make it toasible to control tbeototolr 
tbe mntlty of water d toto e r gsd eeotoffard Into toe 
Hveeu eoarea. and that thle votoma at go rima iMtt en> 
that trWto toff bp 

vi ote nce WItoto the Otoorado'e natiml bodto 
toie^ timitoed toivvato riW to subecantlallr 
These ’ deShtriha nadto hhve baWL. mmitfliaiii 
«ii4« 

' ' ' M ijg jwwM 


nUf Moek MMiRT (• to MM 
of aOO ttttoflw, the Irriiiikttfeir VIMbOOO MN, ,1^ ImU, 
Mid to Mppir tMrnr tor mnawoM ^orpoM. to tijW 
raktaBeM To totect thli pototo dutotoil— t toK to 




hhrik on elhin luaaA wi nmw 


rsBSpSfisSSiS' 

tti nSStSfiiMin ^ 
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a 

watnuM^ttevctprimf 

jii^ Anptr tttMwwm^ 
lilt ip» fM It mot* tnUiMl* 

Uma wluit &m adMQ* o^ 
im isjint mvr o* gmtir 
'MMk* «t pottar 
flow of tta 
CBittrijM nflgM fron • 
u ii at M BM ot flflOfl entito tsot 
ptt wotBfl io • inflxtmiim of 
•boiM flOIMlOO enM« ftat ptr 
atoMifl, laA wbw the latter 
ritata'iiMtalia tin MMam’a 
flow It tWMttttiaiir kkttti- 
eaT with tflat of tbo Hlagara 
Bl^K the drop of the Mlag- 
ara rnwr hetwen ita opper 
oactlMt aad taka Ontario la 
300 DMtla rond flgnrea. afld of tbit head catly aoo foot 
la ntnited by the exiatiiifl bydioaleetrie plaata. On 
tho oth«r hand, there la a faU of £000 fiat on the Oolo- 
rado Blior betwow tbo Olwt Canyon dam alte and 
BonMer Ghnyon, and, with the SOOdbot haad of the 
Impend water within Olen Oanyon there wonM be 
amiable for power paipoMO a total drop at 8100 feet 
•Hnore than in tlmeo the bead today enpafad In work- 
ing wiAdera among the Indvatrloa cner- 
need by the Niagara Btrar. Aa mattiera 
atand. by mtatnatlonal agroment, hydro- 
olectHe Btatiana on the American aida of 
the Niagara are allowed to dlrart for 
power only 80,000 enUe feet per eacond. 

The plan fw the euntrol ot the Oolorado 
Btrer odntaupUtee regnlatlng Ita rarlable 
flow to e eniform one of abont 18,000 cuUe 
feet ptr aaeond. Thia rolume of water, In 
combination with the henda that wlU ba 
amiah)% pt dUfercnt puintt, will mahe 
It pcaetieable to generate a far gfattw 
maaanre of eieetrteat energy than la faaal' 

Ma at or centlgooua to Niagara Falla. 

The motlre force ao dereloped can he dla- 
trflmed north and aontb, eaat and warn, 
withm n ladieB ot aereral hundred mllaa 
potential ^ 290,000 rolta to ba em* 
ployed to utfujUila, The current ao atall* 
able mgy be need to mctrUIr eilatlag 
«Mtm railways which wonld cell for 
abont 88 par cent ot the total, and the 
mmatader wonld be placed at the dlapoatl 
of the farmer, tbe miner, the manufae- 
tucer, and the dlren demanda of towna 
and dttan It la computed that the hydro- 
pfodnoed energy aronid reauK be a ledne- 
tl«o In fuel oil oonaumptlon ot aomathlng 
like flBOOOMO berrela crety twelre 
rtontha, Tbla la an Item of national m» 
mant. now that Ihmld foal baa beeonw 
more aamnilal to the drirlag ot our bnttlo 
craft and the ddpe ot our merchant mt- 
riae. 

The ereda that will be binaflted by tbe 
Ooior^ Blrer piojeet and draw alaetrl- 
city fMnt tbe atatloaa tbam wiU embraoe three-frartba 
«t CdlfORria, all of Arlaoaa, Nerada, and Vtah. more 
then half of Oolomda and New Udxleai, and oaadfth 
ot Idaho and Wyoming. It la even poaalMe that fa^ 
flnflg ■■dt— of Mealco wlU obtain current from the 
mna aonten It la anopMttre that the tanitoiy to ba 
ataatttany aerred by the Ootorado Blrtr atatlona, wl^ 
a radtiaof boe mllaa, baa today a papnlattoa of 
dOB A etaUar teat, eentar- 
iflg <n Cbdefanatl, hu a pop- 
tdhtlaa of mjmfiOH people. 

The dam te diaa Oanyw 
win ba altuntad ‘IB mllaa 
abamOiMid Oeayaa Nation 
Bath, mb In panatn» It 
~ . be MMerhed that no 
baa baan ffran to 
tarmllRt ttM iwarntioafer 
pdm^Milibaaa, attlmili U 
tb laaogMM that the Park 
- - Mnh^ gfpat 



woald ba approximutaty fl,2CKMKMV)0O-4A, nmra than 
throe tluiM tbe luoney spent In tbo digging of the Pan- 
nina Canal Today, oat of a total possllte 4,0004100 
bydnieloctric honepoww within her hoonArtos^ Odt* 
fomla baa in aarvlce only l,000i000 boraopowar , and the 
remaining 84100,000 horaopowar mnat bo made andtabla 
promptly la order to taka cart of the nomtai annual 
demand growth In tha cuaroe of the next flftefn yoarse 



Ma^ CanyM an tha C ola r a d a abont twataa mfloo abota tba Gian Caayoii 
4aa*4rtta. Tib gorfi wlU form part of n 4arnga ‘ 


UO alias long 


If the railroads wttbln tbe Stste are alectriflad, tba yet 
unaxplolted 84)004)00 borwpower would ba ahsoilied In- 
side of a decado. Tbe records sbow tfagt the population 
of OalltomU baa grown In tba last ton years by about 
40 per cent, but tbe electrical oniirata on the otbw hand, 
has bem ampUfled more tlmn SOD per cent This Is an 
Index ot the epntlnually widening use of electricity and 
tbe unfailing cull for more and more current. 



anbL.^ — fcjjx — j ^ A 

ot PMM pOiiki 



The rttUens of tha Kost- 
em States are fnmlUar with 
Oallfomta's fndts, wbldi do 
80 much to grutl^ the pal- 
ate, and they are simllarty 
acquainted with certain 
claaoes of green vegetables 
which reach tbeir tables kmg 
ItHfiire tho home-grown pro- 
duce Is available But Call 
furaiu ploys still another 
prime part In the agrlcul- 
tnml side of our economic 
llfo from her rich soil and 
flourislilng Helds the natlm 
ut lurge obtains a Ug psr^ 
oentnfcc of tbe needs needed 
by fliH truck and home gar- 
dener Hut for Irrigation, 
lliese would not be at our 
dlsjioHitl, itnd we idioqld ba 
Just w> much the more de- 
pendent upon foreign sources of supply ^ 

Whatever sectional bios tbe more intensely maiiii- 
fneturing districts of the Bast and the Middle West 
may feel towards the Pacific coast. It Ik Inevltsble that 
tha wfat^ nation recognlxa that (hw shores are lapped 
by an <Mb|b within whose bordering lands dwell threa- 
fourths it tbe popolsUon of tbe world. These i>eoples 
uffer markets for trenwndona quantttlea of manufuc- 
tured connnodltleo, and our States of the 
Kor West are ao located that they are 
nearest to these prospective customefs. 
dearly^ tha hydroelectric devHloi)incots of 
the Pactftc Coast States point tlm way 
to tJie creation of another dominating divi- 
sion of America's industrial empire 

Coitf orteUe Hongw Mad* of Stnw 

A GLBVER method of meeting the hous- 
ing shortuge has recently been de- 
vised by a Pnmeh Inventor named Feull- 
lette Uls building iniiterial consists of 
blocks of cruiipresfied straw ubich are 
molded Into shujie In a press sliullar to 
a fodder press. These blocks are used as 
filters for a wooden frameaork tliey ore 
40 cm wide and of anj length desired to 
suit the distance between tho timbers of 
the fraraeM-ork. The first row of blocks 
has sheetH of tar iiatwr between It and 
the foundation to prevent dampness. The 
outride Is covered with a layer of water- 
tight reinforced ct^iient of tbe same sort 
used In facing brick or stone walls, tbe 
inner walls are also covered with a light 
coating to which iwtier or paint can be 
applied Tlie windows are placed upon a 
special support of molded cement 
An Important feature of the cnostnic- 
tIOD, according to U G^ie Civil, Is u 
system of tubes Inside the walls running 
amund the iierinieter of tbo foundntloti 
and amund the first layer of the straw 
building block Through these any salt- 
able gaseous dlslnfetiant cun bo passed 
so as to keep the house free from vermin 
Since both t)ie framework and tbe building blocJu can 
be constructed in aeries and riilpped to any point 
needed, theoe bousea can be very rsplUly erected not 
more thou a mtmth or two being required to finish a 
resldettce and have it ready for haMtutlon Furtlter- 
mora, the Inventor claims that 40 per n^t of the coat 
oun be saved hv construction of this <lmructer as com- 
pared with houses built In the ordinary manner 

One of Uic greatest virtues 
of these Ismses Is the eqo- 
ablo temiN'ratnre nutinraliied 
In them because of tbe poor 
ctmductlng |H>wers of the 
compressed straw A num- 
ber of them have already 
been erected In the Aiaoe 
and other i»arts of France 
They are regarded as being 
specially adapted to agrlcul 
tural r^ons where ordinary 
building materials are scarce 
The elasticity of their mate- 
rials, too, fits them to resist 
earti^uake shocks. It to 
stated that the Insurance 
esumponies Insure them at 
ordinary rates In spite of 
the Inflammable nature of 
their materials. 
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The Earliest Inhabitant 

Some of the Simpleet of the Animel Fonm that Go Bedk hOo Goohuteel Tune 

By WtUtam BuitmfiM 


N OTHINO la tmire uncertain than the dumtlnti of 
tceoluislcal tliiM* estInmteH of the earth*a aise, or 
of the length of certain periods therein* are tripled or 
illvlded by three overnight, as new data or a new 
nu tloK) of Attack upon the |ir(j|)1e)n Is developed. But 
whatever the nutiiher of nallUoiui of years which we 
attrlbnte to ttm frame on ahtch we U\e, for fully half 
this time, If not ninrh more, tt has been Inhabited by 
the family ^he origlnHl memtior of which, 

ImletHl WHS Its flmt dlstlnctln^ly unlnial Inhahifunt 
And M* far us we are able to learn this IndUldiiul 
dlfrcml la form and actlan very IliDc fnan bis de- 
scendants stIU exlatlng* and known under \arlfiiiM more 
or lean pmnnuttceaMe names. It Is true lhat the foimder 
of the dyi\qfty has left mi reeta*! or oilur e\lden(V 
which wllUeoiible uh lo fonn a d«>Halte notion of his 
penattallty* character, tir phjHhal HPi>eanmco, yet wa 
may orrive at n falrU aotuntie undvrstaDdlng of this 
Individual by a studv of 
his lineal dewvndants 
It Is not at nil illfll 
cult to nioet n meinlier 
of one certain hriuuli 
we find hiindrodH nf him 
Inhabiting 4*\**‘ry wiiian* 

Inch of d(Ha\lng vtv**- 
table Infmdon, not <iulte 
pntrld, lying niion iwiiy 
mud that has for some 
time lain coverwl by 
fresh or suit water 
This branch has n 
r a t li e r pretty name, 
ameha, and Is wild to 
he tiiuib more highly 
organised than the first 
inliahltunt Ttiere la lit 
tie to show that loe 
group of the rhlzotNat 
fatuity Is more udvamHid 
than another, however 
all are extremely sliii|de 
In everything Uiatiimkes 
up their bodies. 

It would be lUmcult 
to say exactly what hi 
the fnnn of nn ameha ’s 
Imdy Tt frwiiiently has 
Ihe niHienrnnce of a 
wiiiiU, roumlcd mass, 

Ilka a i\r*m of water 
but wlmtexcr the fonn 
may l>e, tt Is always un 
stable, cluinglng ever> 
minute It IH Hiuong 
Iho almpletil laganlsms 
In all creation— a mere 
particle of living matter 
Ita hotly la like n drop 
of thin, almost trans- 
parent, niudloge. with 
out bead, trunk, limbs, 
i«velt»pe, lunmh, siiimiuh, or any npfireclable onrenJaa 
tlon whatever Tlio amount of matter which fonna U 
U so mnull (II mere twentieth of an intli In Icn0h) 

I hut often Its tnmsparcnev bt such as to enable the eye 
to see tt only by means of n careful arrangement of 
tile light 

Yet this seroMranaiiorent ilnH> of mucnage-llke siih 
Mtame — which we allow In llie drawing iil H and An -Is 
nitlowed with life and u itowir of iiiullon It projects 
fnaa Us IsHjy root like pr<a*eHHe*t— which we shi>w In 
tile HPcond drawing— at tliiwm almple Hometlinea 
liriinched Ibeae are the feet, UDon which the animal 
moves, or the hand% with wbUh at times It tibtalns lU 
fisKl Hielr apiteomncw la dlfVerent In tlie several 
geneni Any pmJscUon, having appeared and rHualned 
for n short time, will be seen t<» reenter the common 
mnsM, with whbj* It liwonics (Huupietely rrincorpomled. 
When extended, If they come In contact they coaleace, 
running together like Htreams of water and often fum- 
ing thin, iHce-tIke stnutures. 

The lM)dy musa ta stbky, like Ihe ntncllage to which 
wv have already craii(ian.»d It and filled with mlltuta 
granules which are seen to lie In conatmit motion, form- 
ing inirnnits^IrculRtlng within the biHly and Ita projefi- 
thms Smaller nnlniiils and vegetable organlsma, coia- 
tng In contact with any part of aiuoha, arc attached to 


It and held by this vlarid aubotanoe. The food ptrtlclt 
Uiua sinks Into the utaM, If this he sufllclenUy tarfiOi 
and Is literally engulfed hy It* 14 however. It be eoufhf 
hy too small a projection to effect this reanlt* the animal 
Hows more of Ita aubetance Into the regloii In queetioo 
and finally aucceedfi in aheorbliig the other tairtlcle. 
After digestion Is ctinipleted tmebn dlapoeie of the 
effete matter by simply flowlsf nwny from It 
Reproduction of apectes la n proc es s quite as almide 
as (hat of uialntalhlng life Alt that li necessary Is 
for the individual to aetaimte Into two or even more 
portions, each reiireacntlng a somewhat smaller hut 
none the leas complete unlmat 
By Investigating In this way the U\lng hirms of 
rhlzfopods we can arrive at u pretty fair understanding 
of the eurib*a first Inhabitant We nia> be sure that 
he. could not have existed in a lean primitive form, for 
tlw groups How Uvliig may ha said to ncinp> tlie lowest 


Borne typical specimens of the rUsepeds and foraminlfera 

posslbli) idacu In the scale of creation, and he could 
hardly have bran im»ra highly organtxed* for hts con 
temporary <»ffsprlng have left us exumplea of their 
architectural productions whlrik show this to have been 
out of the question. 

To spiHifc of architectural productions in connection 
with onlmahi so simple In organlaatUm as we hove 
found the rblsopods to he seema startling to fw the 
least* hut It Is a fmi nevertheless that the origfAat 
users of architectural structure art to be found omemg 
ihls family Furiher than this, they were the first 
makers of artificial stime, which they used in cimstnict 
Ing the prototypes of our modem apartment buildings. 
Tiiey were tlic original cli ff-il wallers ( and U we glance 
at tlielr lints (Fig 1) we shall be Mirprliied to set that 
tlioy were hy no means uneomfortahly situatcKi Karii 
Httte flume-topped ebumber, phMvd In rows, and con- 
nected by oval passogeways* Is aa aa any 
thing that n linmnn fiat-dweller efiuld possibly have 
Many of Iheso ‘Tlats’* were 9^ idurice high, each story 
cfnnocied to I Is nelghhoni hy passages. 

Flqt-htUkllng was rather extMUdvaly pnicttoed in (be 
early dajrs, and we find that the rhlanpods ramit have 
cimi^ructod them In such nunhem s* to have coysseff 
tfiwcHcaBy the whole surface Of the earth tlu^ wan 
many mlllloa years ago, and a lot of riu&fH barn 


rolM over the earth rinm then , so wa ofp now able 
to find only a matter of several hundred tMtsond 
square miles of their fiat dtles tttdestnved’-^-tiM Lan- 
rsntlan formathau np In Oanado, the oldest fossil 
forroatloas knowiL We find that each buHvldttal ani- 
mal builder was only the slse of a pin-polat,. and that 
his apartment fitted hts body In rise* Sodi spartmsnt 
was built upon the same plan, hut they did not have 
the soma number of rooois, showing that nmaU and 
large ocevuntnodations were In demand then, as 
they ora now in man-mada flatai 
The fiat-buUdIng coualns of the first latwhitaftt most 
luiva undergone n kind of Industrial developnmat In 
which this branch of the family, without change In 
their bodies, acquired the art of secreting liquid lime 
from the water In which they lived* From this 
accretion they dimstructed their artificial stone flats, 
This art became un Industrial family poMesahui* to 

»hlch Qocli meraber de- 
voted a pHri of his time 
-each making his apart- 
ment In common vocn 
ilrai* Just as the old 
guilds made cloth, 
leather, shoes or socks. 
This tmU of animal be- 
havior Is culled instinct 
We aee it displayed 
iiguin hi the Imllding of 
different and dlstfnctlvo 
cnciHins hy tlie members 
of various trities of 
ttioths And huCterfiJes, 
In the tubes of caddis 
woniis, and In the nests 
of blrdsL 

The rblsopods were* 
we see the orighMtnm 
of Industrial hrot ber- 
hoods. If we look st 
014 of the products of 
some ^vlng groups 
(Pigs 276, 8, 0, 10) wo 
shall find that tliese 
families were the first 
great users of the art of 
iiiHMiar>, and the in 
\imtoni of mortar and 
Nione ceiuentSL Some 
cxomples of rubble cmi 
structlun (Figs. 2* 0) 
lire remarkably like such 
Work as seen In sKsie 
fences, iiorch-posts nod 
other up-to-the minute 
tmiducts of the human 
imimal When It comes 
to the manufacture of 
fine colored terra cotta 
(Fig. 10) with on un 
crackable glaae, we wlH 
find that the workers of 
tliese varloas groups have for hundreds of tbonsandH of 
years been each surpassing eat h other In the mechonlcul 
lireclHlon and beauty of tlmlr work Other groups (Figs. 
4* 4 7* 11). not satisfied to take clay» sponge spicules, 
ijebhles and the finished products of their conslna ss 
building iiiaterisls, constroct glass and porceUhi com 
isiunds. which they fWshhm into solid, highly-finished 
doiMidles. (See *WahiPe*s Oeometric Workmen,** hy 
the presrat author, SogniTnc Annin an, l>eceiubrr 
a7th, lbl9 1 

What <re the haohr— the hands, ihe eyes, the brain— 
lhat Hkshle a dlfflnglii (Klit. 0) first to gather the tmns- 
Tiarmt quarts pebbles with which lo construct Its home; 
secind, to orrofigs the pebbles in their orderly fashion , 
third, to hold them In p^ while the content that Wnds 
them is bonlMBgl It has beefi serlonsly saiqiMed 
that man is otipsrtor to other onlmsls only boetsM of 
the shapo of hfei bupda. Here we have on extensive 
fajttHy wf^sekHii ^Msand varietleo. eadi epecles hav- 
t&g^ E mgtM Ui hulM a ddfauiweliapei hosne, 
without tdm'Slfiief bonds, or^ apparently, of any organs 
whatever ^sob usm the snmo mbtorlal, 

some onmimeitallonV* vuinr, the oonw idoh imd dlmwo^ 
riosE Ctaowtlhteybsiiwieepnfr^^ 
tfodtetory^ of the onmnon (Mscqptian that it U hnfn 
In on ofthnal that elmblsg H to ttm ttOoisf 



1 Gowioa CttnHtkiiw X. B«otihax DUAoiclIonnli 8 AiMhs Prot«ai -«bova, nsUsKt below, •etlve itese. 4 AaomsUjis prt m l n e a ele. 
8* UvIseriM PysnuM. I TeebnHells Helo. with Metkm of « siHSie cavity 7 Crlaiethrla Eehlnatii. S Blgeaerlna Eobus U, and a 
Mftiion with cavlllM. S Dlflkixla Pyrtrormi*. 10, Trahammlna CorooeU 11 OrUiellaiia Trtf riaeOa 
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Cf<IMK)ni*l0 » UtML 

ilj> 4l«Mtti. te tbt M**- 


O ttifl to rt. te ot M**- 
bMMt^ ttM Mem im cwt^ 

tnt'/jnpfW wttkn niw 
if put m a mB 
Pii^ tl^ vvft It of maA 
^ mm u atmoit 
t» JMtU jr tht gtoltment that 
h ^^|ntf tftlcv of tb« wfttor " 

Br «!Wtct tt ii^ 9t 
q m ft»» Btw diflmnt from 
moat oth«r tpted bnaU; Itit 
the miumr <rf Ut ptvpalitflB 
1« mort tut of tbo tmt 
hf^rcm^ It It. In flurt 
ptidtvlM with two alnUnt 
«^Ut• wWcto drivo tlr i«fo- x ntw Fiwach 
P0tlt«i rtChor than water 

propHlevi. intt at In a regular phmo The lUtle tpeeder 
vftt make 45 knota when loaded to ita dcHtgiied caiuttdty 
of fltf toitai when light it hat been coaxed up to 00 
Icnota. At a^ apeeda wo max ptrobably oatanie that It 
reaUy doM rite out of tha alight tuhmergence which It 
nomiallx potaea. and rldea the Hurface mmb after the 
faehkA of a true piime 

The AIl*Steel Grade Croeaiitff 

T O replace wood (ur concrete roud*cr(W«liitfa over mil- 
wax tracka n croaalnff formed of ateel 
platen haa been perfected by an lowii I 
manufacturer Tlie crotMliig u made of 
wrought ateel platea supported on the tie | 
bx angle plates of sheet steel They At 
hetwoon the rails snuj^. floali with the 
top and have h flanged grooA'« for tlw 
flange of the cur wheels, the edge of the 
plates fitting tlglit under the bull of the 
ralhL lag screws drivtm Into the ties 
hold the crossing securely down, enabling 
It to be raiDoved or set back In about 10 
uiJnnlML 

It Is claimed thut this type of crossing 
It •elf'Cleaitlng and ttmt niml, gravel 
snow, aleet or Ice wilt not accunmlste on 
tU Uei. The ties are kept continually 
dry because of a cnrrent of air circular 
mg all tb« Ume between the croattng 
ptatea and ttea^nd the further protection 
of ttw crossing plates. This thorough 
venttUtKA gtrea a freedom fnmi freesing The ate 
I nd thawing, which ruin nuiny cnmNlngM 

An lacctricil Thewr of Meatonr 

I N the Journal of ComparuHve Ptycholofnf for June 
Itel, Dr a W Orito presenta whnt mu> be called 
on electrical tlieory of laemory If we aMume that tlie 
organism la an electrochemical nieidianlsm liy moans of 
which potential energy la transformed Into kinetic en 
orgy In tbo form of heat, mummlar action, and electri- 
city, tbfwngh the coordlnatka of ceHaln organa, then 
Dr Crile aidra, how do stlinull which vary so greatly 
tn thAr nature and In their Intensity reach the brain 
throngh the vast numbers of delicate receptors of ^arj 
Ing klnda, find their way 
thtongh tha Intricate paths 
of tU brain mechanism, and 
jwodueg ootfli Its spedfie re- 
apnngeY That la, how Is It 
that light waves always ac- 
tivate the rods and cfinm of 
tberetina; the conwer waves 
of Boond, tlieorganu of Oorti , 
the mmutely attenuated par- 
tlctea In tha air, the recep- 
tors m tha Boae? llow la It 
that tha activation of these 
receptor mechunlsroa, so del 
Icat^ attoned to sudi into- 
Itriy small waves of motion 
and of diemleal action, am 
eaiuw raspottSM as povrerful 
os thoaa proddoed by the 
gms Injury of tisauel 
Ih khsww to hte gnastten. 

Dr OHto finds that the brain 
nuMhanteoi If opmtod by 
daetridty. Aa ICathewf ang- 
jBfMs. ha supposea that dll 
aslla ans aiectrtd batterias. 

the large ecus tn tha ^ 
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A MW French *^atar gilder,** wblcli eomUnes aerial and marine practice la a somewhat anasual way 

no The lUtle speeder lie regunicd an IntlierleH, atlqned to bo dlHclmrgt^d by Iiuno scant lu-celerut 

9 Its dodgned caiutclty ffte electric energ> cmited by Ihc nctbni of the ray of stif^ngtli of the force 

been coaxed up to 00 Uglit on the rods tmd rones. Nernst first pniposrd und tliut thi c>e shonid lu 
vib&bly assume that It many plnslral <)ieti>lsts have accepted the theory that inrnt the InfloJlcsIiiui 

submergence which It sllnniUitlfm U nut due to a GontIneuwM flow of eHairl Kilinuliis Ii la of in 

irface mmb after the city, but that Interiswtng itiembnineM must first be|H>lnr- thnt MkhI found that 
by the uccumulatlons of Ions, stimulation taking IsNaine exhausted uh 
place when a sulllclent arrumulutlon has occurred If sunlight Precisely si 
f CnMMItff this theory be true then a quantitative element In hraln-rellH generally a 

^d-cnwslngs over rail- udmllttMl so that one tuny miiipoee thut ihe semlper mutli Injtirx Tlie hi 
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l-plate rallraad-highway croaolng which is designed to 
the nsnal maintenance diflknitiea 

iiienlile meuibranes. In tlic rnne of the fee!»le elsnirli 
current set up hy a Uglit wave, offer it rorresimndlnglv 
feelile resistance to he overeniiie before Hthnuliiiloa Is 
a<hle«Hf Once the first tefl In the palh uf the clcrtrfi 
current In stimulated, and Us electric charge Is addctl 
tlwn tlie 4 barges of the other t^lls tying nbmg tlie ham^ 
of the retina will be “firwl” vllh great rapldlU ong- 
mcntlng the < umiit 

In tiila conneitbin. It In nt least Interesting t4i note, 
l>r rrllo snys, tlmt the cells which ura i-onnccted with 
the rods and (-om-s tire ladh large auU nuincnMiH, 
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whereas the nerve endtoga 
wbicb act as rseaptora hf 
Phystcttl tejurr. amb as dm 
■maory nerve endings In fbe 
akin, have atnuatt no aeeu- 
oiulators tn the form of 
nerve cells to retaitorce and 
augment their Htlinulus. The 
inference is (hat the lafln- 
Uesimal receptor of the eye 
Hl^h racal^-es a bsfim of 
n^t of Infinitesimal power 
Iins made up for tlie want 
of hiltlfll physlcftl fibre by 
adding a group of amlerat- 
Ing butteries. Were there a 
Net of act uniulutors hi the 
skin H4 powerful as those tn 
flu H>e (indless erplostoas 
of iDcrgy aould result It Is 
smewhat nnasual way hiifMirlunt that the nerve 

rciH'T>iorH In the skin slinuld 
liUNO scant accelerating haltertcH (<» Tiilnlnilae the 
MtiT^ngtli of the force In tliclr ninnIHc stimuli us It Is 
tliut till c>e ahonid hn\e iKmerfiil mvcIcnttorH b» aug' 
incnt the InfioJlCMliiiui ]ih>Nl4‘iil fon-e of itM spcclllc 
KlIiniiliiN It Is of Interest In thlH iHinncHtlon to note 
that MkhI found that the cetlH ut the base of the retlim 
Inn ante exhanwted nhen the e\e was long hx|hhhm 1 to 
sunlight Pretlnely sliiitlur chungeM aiv found In the 
hniln-cellH generally hn the rcNiiJl r»f a cruNhlng truu- 
mutli Injtirx Tlie blindnesM pnaluciNl h> sunlight ts 
<*otnimrnhl4- to the lotw of the jMm-er to 
produce Ikn 1\ heal niuw nlnr work or iikw 
till mtion >ahlih reHulto fruiii lKid\ wide 
tniuiuu IhHb pnmrnition Ik trnu- 

iiuitU Nliot k , sun hlIndneMH is sunlight 

SllDCk 

Ak the itUKRiige of electricity through 
the <)e laiiNeN the KcnRutlou of Uglit, S(» 
the iHiHsage of eltNtrtdtv thmugh the ear 
LauHcs till Nenmitlon of houdiI 
Dr (*rilc tlM-n de\vlo|M4 the thcors that 
the >^1ilte iiutitcr fimttbam as a phome 
graph umtrK u)Ntn uhUh tnuU Inmmlng 
Mtiniulus luiK iiinik^ Hk electrical recNinL 
When the bnilncflls are again Mused to 
tullon h\ H nuietfUon of un> one of the 
Hiliiiull ^ihiili has truml Its original rec- 
ord the outgoing eln trie impulses re- 
liNiMHt h\ the HlliimlUH fraw^rse the fucll 
liuteil iMtih ond rcpnaluce the original nc- 
thsi TuMt UN a phonograph reconl ulU 
eliminile kUe imek the same uords or tune In after 
jctirs wi Hr Trilc conevh-es varieties of 
iiuigitetU idicnoinenu to he written nn tlie 
w hite iimtti r tlie mtinllng tlfwiie w hit h Is tlie 
matrix u|Min whlih the attion imtterns arc Mriiten 

Long-Rftitffc Engineering: with the Aid 
of a Model 

I V planning tin* mixing and < bating plant for the ran- 
striH-tlon of the Hnrnigi do Unrlierine a hvdroetcc 
irli ileMdopment In ’<wlt*erhind. It was found that 
inan> of the engineering dimmitles would be solved 
through tmlUUng an hmuI lumkl of the Nlte and then 
ereitittg (he plant to male A contour map had furtu- 

naieh lK*en fumUhed tlm 

Anurti-an firm and with this 
HH a guide the contour of the 
Ixtsiimd viHN nMirndiiced In 
clny TIuhi the toixcrs guy 
IbicN, cidiloN und chutes w« re 
all laiih tf> Stab and placed 
In the exaf-t iNisItionH that 
lhe^ wort UeNilned to oc 
t upv 

Wlicn ihW nmdel nns fln- 
iNhoii It hcl|K.Hi .uonderfully 
In miUlng tiu prohlems that 
hud puzrlod the UruftNiiMi 
Till cknrunce required by a 
calile\\a\ the IrKiitliA of the 
gin IlneN thu use of singto 
or dimble guv lines, tlie hrai*- 
ing of the toners— these nnd 
iiinnv other points vere 
made clear through the use 
of the accurate moiM 
Tliere was also the Batlsftl(^ 
linn of knowing that when 
the plant was finally In- 
slutled the layout would bn 
correct and the plant would 
tnss the praldenis of fimcHon properb —By Oeo 
iwcr project F Biraf 


terms ike problems of 
power project 
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Why the Mail Plane? 

The Things Tlut Blake This Daily Flying on Schedule Worth All It Goats, and More 

By C. tf. CUuufy 


W ITH n mllUon and a quarter annoal appropria- 
tion for the air mall wrrice, It la not poaalbla at 
preacnt pricea tor labor, material and aapfdlea, to do 
mora than maintain the tranacuntlnental mall aanrlca 
anUiortted tqr law If we are to have mure air mall 
aarrica, ww iimat apend more money Whatbar that 
*^re ttioney’* in ^atlfled or not In not a matter of 
fiptnlan, trat a matter of facta. 

Here are aome of the facta 


lectkm of data tegardlns dylnt In nil wenthfirB, In an 
dIrecUcjfia, In all wlnda and temperatnrM In all onr 
latitudaa. 

Mail /Iperf jfy aeoordta# to aehedifle. Ttiara la Um 
cmx of the matter an far an airplane intormattoo- 
aatberinf la obtained. With the exc^ona of obrionaly 
dangerona or ^impoaafble*' atmoapberlc ctmditloaa, the 
mall flyera teare their termlnala at fixed bounh on timet 
to arrive at thalr deaUnation at or about fixed hcmra. 


80, 80 to fiSt 8& to no and DO to fifi par cent parfict 
During thin period there were Sin loreod laadtoji^ 
446 due to motor trouble and 806 doe to weatbar, Bo^ 
canaee are aa yet to aome exmit naairoldatile, Imt both 
reaslta are belnt made omaUer liberty eitgtni^ taed 
nlmoat exclnalvely, give lene and leaa tmUe aa tiie 
period between overbaubi la ndjimted to the tadtridnal 
flUtot conditlma, and weatber-toited laadtnga grovr 
IsM aa man team the better to jndfe oMdltlonaL Xt ta 


ArlettoB now. like rallronda half a centory ofo, la 
flnlnblttff Ita flnit experimental period, and entering 
upon ita era of extended comtnerdal nee. The railroad 
ayattm of the United Hutoa leada all the world In track- 
age. In speed. In comfort, and, In ita larger nnlta and 
aa a whole, In efitciency In ton mllea per nnit of coat 
That theae things are bo is a direct reanlt of that gov- 
erniiuint sufaaldy and enconragmuont given 
the railroads In their early days, through 
land grants and other privUegea. 

AvUtlon Is too expensive to be devel- 
oped by private capital, unless that devel- 
opment Is cxtendetl o^er n very long pe- 
riod of yeant. Wltlumt government help. 
avtatUai will de\elup. bat It will be done 
by a private company here, a courageous 
gronp there, a dniing flyer “m his own " 
the HdvertlidnR genins of some spectacular 
newspapeiM*ontiHit manager Hm h agencies 
moat necMamrlly lAke time nuriiig that 
time other countries are de\’cltfplng avla- 
tbm rapidly through in»vernincnt aid 

It U onqueatbnable that iiihII transpor- 
tation Wa plane Is expenalve compared 
to the same tnuiiqa»r(atl<m via rail No 
postal authority has ever yet been able to 
deride what proportion of two cents an 
(umce iier letter went to pay for carriage, and what per- 


One or two fligbta under such drcnraatancea may toll 
little , when the miles ao flown come to be measured In 
iiitllloni. averages of condittona and extromea of poaribla 
oondltkma are obtained wblch barome the baaia and 
which are the only poasible haala for an exact kiiowl> 
edge of the ntmoapbere aa it alfbeta fUgbt, and odo- 
tlnuona flight under all condittona aa It altoeta cnglnea 


and planes and all the delicato pnrta thereof 


of lateveot to note that the averagen work out to prarw 
that a flyer can oonnt on 2717 mllw of mall flyl^ to 
every engine-tronbiwtorced landing, and 8111 mllea of 
mall tfiig for every weather-forced landtag. 

The csoat of mall flying la* ovarbead (which tarindan 
departmental aaJartea, freight and travel, printing and 
Inridentala, radio, telegraph and telepbone, 6 per cent 
Intereat on inveatment and 16 2/8 par cent 
dcpreriattoii on egitlprDHit other than 
pianM), centa per mile; Held opem- 
Uona, Including gua, greaae and oil, offlee 
forea, motor cycles and triicka, rent, hMt 
light, tolepbane and water, pllota, ma- 
chanlca and helpera, refulra and aeoea- 
iorlea and mlsceUaneou^ 86,82 centa per 
mile; loaaes (crasbea and flraa), 84j6 centa 
per mile of flight Theae ara 81-nMth 
avaragea. Many recant montiha reduce 
thla, fur instance, aepteoiber of thin year 
riwwa an average of but 70 canto for total 
coat. lachNllag testing and axpertmental 
work. 

At tSie preanit time but one Une of mall 
service ie In operation* New Tort to San 
rranctoeo. It goee vto <lliredaa4 Chlcai^ 
Omaha, Oheyman 6alt Lakh Otto and 
Beno. It requlrea two and a fraction 
days to numDer and dirae and a toaetton daft ta wtatar 


T W THEN ihe atr mail roufei Were fni eilabbthei^ Aero Mi o freol 
yy deal ef hurrah made over Asm. lefflc Kp Irfde Aep hoH faded 
^ ^ out at Ae pubbe mtnd — and same of Am out of exmknee aba^ 
geAer. NePerAeleM, m ipUe of ihe utter abtence of furore about lU the 
mad pdoU are /lying eoerv day over Ae route from New York to Son 
Froncuco, ftymg on icheduU and m cuerp MaAer lare actual ilorm*— 
/lying m meoAer m winch il Mould imo yean M have been conddered 
imcmal to attamiN a /fight In An itofp Mr Cloudy lelb «n what ft u 
aB about oni, oi ha uih-lifk mJicalet, why the expenence bm§ gamed 
bf them hardy pdok k worth far more Aon tt coM poaMy cost To 
hm gueifion wmAer av mail should be extended Aere conhetWe Ami^, 
bul one omwer — ^ThE EoiTCHt. 


centage paid tor overhead , it Is unlikely that such a There is no goeaewort to the operation of mall lo make the tripv taking looter ctmflng eaat them going 

deristun will ever he final, since carriage charges differ vice via ptane. Bxact stotlstlca art kept of every per- west The t|taa raved ta the maU toanupertatton ta 

sn for almost every letter But whatever the propor- fonuance, and thus of averafu parflormancee. Let ua perhaps bast Ifinatratad bar a atogla leg of tha Janmay* 
tion It iH vastly less In rail than In plane Bo much look at a few of these itor tba 81 montba from lUy, UL a record gtght made by mall ptwitt he t wen a Baft 
la freely admitted at the start 1816, to NoBwmber, 1020, malt ptancs flew 1,211,706 Lake aty and Baa rratietodo ooi^litay, Oetohsr 14Uu 

But the end and aim of the mall service via plane la mllea. They curried 1,244,184 pavnde of mall (48,767^ thd rime ce n yrau a d from take-off gt Mlt Lake CUy 
not only carriage of letters. Let that fact be firmly put 700 pieces) at a coat of ll^asoMUD, which Inetndea 6 (flB2) tw anjlyal at to Francttea (1L8I> ifag alta 
In mind and to view tlie speedy carriage of first per cent an the investment abd att cost of rebtdldtog houn andene ttorvtoe atopa were madadf 11 

rlasM mall la the postal reowa of using a plane for mall crashed t»lanes and repalra, Itat not depredation of latoutea nf Bike 104 of 80 mlwitegml toe; 1lui|ra6ir4 

transportation but the government aim la at a higher planeo, as roost of thla la chMged to discarded sarptaa the actol toff tlM was 6 hoqre and 88 
target Tlmi target Is. Iwtefly, the creatkn and keqptog war material. Train Bbv 8^ th# tui dgefadve diatt to epuMn nnta 

flt of a competent body of flying men, the creation and The average performance, Ky^mentha. wu 88J6 par opatatad oeet Up tothetA Facto 8|atb0a4^to n- 
keeiflng fit uf a fleet of up-to-date planes, the enacloo oent pertaet F^r twtive awtttKi Ihe praforraanee wag aetoto nCW toed 16 tototttea hit»<in Bdftlnlra 
and keeping flt of a practical and useful eoutpaMat of frota 86 tfl 100 per cent, tor two raonthi from 68 to 78 Olty to toljtoflMBP. ^ , 

flying fMda, wtreleos, ciirpa of mechanica, and atrptoM per cent; and the hahuice of tha time la reported ta ‘^Alr mail totolta 616 ttot eomidaAtd MikFfl itanr 
ropalr and constnicthe Nhi*pN, and the contlAual cot- d-month periods, which Wetev MpeedtMy, frora T8 t» taff hot to dapdidakle dala'to 
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MMT tiM-rtMlMto m MrM««t«t tt»«4 

i# ^lllk AMtf Wm^ tfaft — «SA IMt> 

3|lgplM^tetlM«M««. nr tkls KiMMi, Hfemtai) 
mnfet bM toeil ara to««rt a Ubaral 
ndlMr tiaar rataattw at Ita tavaMamt 

^ jarwlh wlta of oeat la tba air mall atatlatlea 
a^aBbaaiC q* tba nAataatial aoala at ooa nllUoa or 
ofimialtlaaMoqmwUoa. Oa 
aM-a ffeala tbay auur bt d»< 
mmm aa raBabta ar- 
wagltlorllw tfba of sMtai 
abtf dmfbiUarMr af B^tra- 
tiaa arhIA tbar rapiaaaw, 

Hwa ffc lertag *aiy mdar 
rooali vM ooadMoiia, vHb 
all >aamar of forcoA taad- 
taga aad ta all k&Mto of 


AiCBRio^ 

«l» •yto to i tH tb» WfUnr# tlirw thU IIkvm l 

to Hid imfemt »irtat «tol itoMn >' 

Ito w hw w« iwv«r ItoVi wotbir totTa tftoti 
4% It icin bt bUTfetr ta tiw ilTr nm w« ar* ‘ia 
ft* ato** lb atfvplM!^ dw dMa* «• ua to hato 

anotbar war If wa moat BghU • badaua of fljtat 
flddb trataad paraaanei, avallabto piaaaa aad practical 
flight data win be lavatoabto. 

▲t pcepMt oar artatloa latoraeta are coouaercUU 


A* total taveebneat of 
tba air Bbdl aarvka ta fT4Sf- 
400; HAMBO tor btfUmafa 
tri^ aad toelb aad 9SiO^ 

OOdtor atrptaM. llwband- 
too. tooU aad pbaaa pnr- 
cbaaed ara cbarfpid at tba 
prtCM aetaaUr paid tor 
thaai. Tba toola aad tmciui 
traaafftrrad to tba air mail 
MMioa without coat, oat of 
ijb0 aorptoa war atock of the 
Amjr* ara diaraed at tba 
mte at wbtoh tb«r could 
baim baea parchaead la tba 
market ThaalrpUMi which 
wara tnuudCerred bjr the Araqr to the air aiall aerrioe 
oat of the aorplua war atock ara cbarped at ttadr 
origtaito coat to tba Araqr, Had tbegr baea cbarfad 
at tba market price tor aneb aarploa war atocka tba 
talaa of tba oqalpmeat would be poambly oaahalf of 
tba vabM at which tbc7 are carried oa the hooka of 
tba air Bnall aarflce. 

It la aM»t a parUcalarly aato game, thU airpUme mall 
carnlaiL Tba great enemr la tog at landing; and onlf 
a reliabla and defbilte elgMl which can penetrate tog, 

or a idant whkh can aettle 

to a iandiBg rather ttom 
allde down to It at toiaed, can 
eUnttala this dancer So 
tor we bare a record of one 
total aeddtot to a pilot tor 
134MM8 miles 
M totoUto to a 
tor arvery 
The percentage of 
matt damago U one-tcntb of 
one per cent 

Beery poaaltile preeaatlcai 
la taken to conaerre Uto. 

PHota are not raqnlred to 
tor wbm condltkau are bad. 

They fo up, with the mall. 

It; whan they are vp, they 
And condldmu aocb aa to 
make the flight dangaroaa, 
tlwy retam* The beat of 
plaaea, traaocnt engine 
baiil% good IMdi. tbe beat 
of maps and flying dime* 
tlofla, a network of wirac 
and wlcalefli tor weather ta- 
tonmttioo. a dally r^rort of 
each fitgbt made, not only 
maka tUd oa-jobadala-jfyto# 
aa iato aa may ba, bat make 
thia mall aentoa tbe greatest 
aoUaetor of ^ata on aalaty to 
flight wbldt thto coontry 



Alr-Hufl plana befog toned np and warmed np pceparatory to tba take-off 

How to make tbe plane a freight carrier, bow to pat 
wings to bastoeae aa we pat them to war and letters, ta 
the g iea Ust adcntlfle boatncsa problem before an. Jtnd 
at tbe pr esi mt time we are govemnicotally aiding in 
tbe aolutlim of it only with a single east to-west line 
We need nortb-and-eouth lines. We need dlsgimal linen. 

We need a natwoA of air mall llnee-Hi^cit merely one 
iranscoDtlnental line. Tliey can*t tiegtn to cost us wbai 
they are north to im. 

Hence, for yon who read, and tfonie who ait In Con 
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Ibt ftMils IwN pw tt kKa 
Binild ctNUr kt Hied M w 
k TfMB l a f nkto* Dm ke«d 
of «KttMlu tN «tr «MU 
MrMkaim liAiflt «f ttk 
Immmi nAf cu MkUlir 

jM-ktfMMt, m MMUtok, riiM ym aU kaov 
tktt fpM at matt f(a|Mpor(ktta|<a>rt«i fkr tetttr 
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A aampla of tbe repor ts by means of wbfok strict 

wHk flying on 


greea and appropriate, tbe qoaatloo tp be answered Is 
not only **10 this form of mall trammortatloo worth 
what It costa In terma of mailf^ (anA by the way. the 
poatage on the mall no carried nm^ axceeds tbe coat of 
carriage) , bat, in torms of ariadon, to terms of knowl- 
edge gabmd, to terms of cncoarafSBMnt to aad develop- 
msnt of nommecclal avlatioii. Isn't it worth so much 
mere than It poets to money that the ttoited States osg 
art afMfl togo tottkoal aim topld aad great expanston 
of Ita air stoll aervicaT 


2S1 

Bata bfadt Ocaank bhM 

f thne years sgo l^ord Hows imsnd, flOO miles 

L/ asst of the Aostrallsn coast, was eotlreljr free 
from rata. Then some rats canm ashore in the cargo 
trf a stranded vessel and they have coropletoly opset 
tbe balance of nataiw. They swarm all over the UOiind 
imd bid toir to extenuloate nMMC of tbe land Urds. 
Incladlng tbe woodbena fOr g dros t as 9 iflvc$iri$) which 
are confined to tbe island and find their nearest allies 
Id the wekas and kiwi of 
New rSeatanA which they re- 
seiiible to being lUghtless. 
Thia they do by devouring 
tbe eggs. The rats also eat 
tile seeds of the thatch palm 
(Jfoicea foMteriann), a spe- 
cies pecnliiir to the IslanA 
Thots; Hcods, from which are 
grovn iiinst of the table 
pahiiH of the world are the 
Alef tind almost the only 
export of the IslnnA So far 
no iiietins havt been devleed 
of dealing with the rat 
plague 

Populfltiona and War 

I N tite first volume of Mef 
Ton, n new Italian iterlod 
leal devoted to the stlence of 
Klutlstlcs, Mr G n Knlbbs 
dlMCUHSos the theory of large 
lK»|)ulatlon aggregates. Any 
large p<»]iulutlim grnu|), Hr 
Knihtjs sajB, must necessar- 
ily tend at each nioiiient to 
Inereass according to on exponential law with u posl- 
t1\e Index, and the rate of which Initially may accel- 
erate. In all cases this rate must ultimately decrease, 
tmtll It hecnmCM xiro 

In order to realise what mast be the general history 
of large impalatlun nggregnleM we need to develop a 
method by which we can anticipate whut may be the 
normal development Accessions of knowledge, how 
ever, and widespread changes In regard to standards 
of living cun operate to produce slmri) changes In popn- 
latlon facts After these have 
transpired they may be re- 
gurtM as furnishing, as It 
were a new datum value 
frvsii vhich tbe future may 
lie considered The resalt of 
tlie Increase will alWH}S be 
that the limiting density 
corresponding to the totality 
of existing conditions Is 
mure quickly approached, 
unA as it Is approached, It 
becomes more and more dlf- 
flcnlt for the same rate of 
Increase to be maintained 
Ultimately It can not be 
lualDtnlned. and as soon as 
this Is the case collision with 
neighboring population 
groaiM is inevitable These 
lire unuvtildahle so long os 
liny gnmp regards Itself as 
entitled to expand Irrespec^ 
live of the rlfdits of nd>iln 
log grnutnf. Huch colIlHlon is, 
of course var, and vnr Is 
inevitable unless concerted 
aetkm Is possible, tbe object 
of which is to come to a 
common agreement ns to 
rate of Increase This can be 
reached only with n high 
state of discipline and 
know letlge The present |wp- 
uluthm of the world and Its 
nTeat rate of increase. Is 
such that It can not be main 
tHlmnl even for a tow cen 
tarles, since It may easily Is* 
sliown that no possihiu uc 
CMaloo of ftssl supplies could meet the requirement 
Bven a very moderate rate of growth can not Indefl 
nitely postimoe trouble, and a people con save Itself 
in this resppct, only to so far as they con Increase their 
effldcticy to the highest possUde limit, and aim restrict 
tberoaelrea in regard to all unnecessary luxury, IVhat- 
•ver advances are made In acirnce, and Its ap^catioas 
In Industry and In toed supply, they can not of them 
selves postpone the nlHmate reristance to farther de- 
yetopment, which must inevitably Increase 


ml 


la kept sf all the essential data connected 
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Pouring Concrete Under Water 

Barge Canal Dock Walla at Bufialo Bulk WldloQt die Daa of Goffn^daitts 


A KOVEL end highly hikv 
oesvful iiiettKNl of bulk] 

Inx mocrete dock i/vulle 1 h 
qmhI In ttie oomrtruL 
JlfiD of Hto Ohio Ihodn nt 
ItuITtklo f(ir the Sew \ork 
Atttte ItHrgv 4^miil Tho no^ 

4 lt\ itiDHlfite In the mibatl 
iiitlttn of Inrge imtl irnirndve 
Hteel ftimiM for the coffer 
dHiiiK which lire euetonmiily 
iiMeil In hullillng Bahnaneotis 
wnlN 

In hulldlng imder-WHter 
ffiimdntiiAv, whether bridge 
filere dock wulle or tlie 
foumlatlone of ofllce build 
Ingff which have to be hiiUt 
lA. water bearing atmtii It 1 h 
cnatotimry to construct cof 
fer^Hinii or cntwonH uf the 
uplimxlniate iilxe and ehniM^ 
of tlie foundation , excnvnte 
tlt« nisterlHl rrom within the 
atructure* either 1>> open 
dredging or Tn forming n 
iNittom working * haruU^* and 
ualng conipreKaefl air and 
then balldlng up the nuiaonry 
or eooirete within or u|Mtn Hie alructnre until It hua 
Iwen i*urrlc<l hImac wiiier lesel and to the flnlMheU 
height 

Now thla la a tedloiia and exiamalve proceua, and It 
occurretl to Mr 1* C* Hlhlaird cnKtm*er and auiier- 
bitetident of tlie work at Bulfalo, that alnce the wnU 
waa to be Iwllt of concrete it couUl be dime uu»re exiie- 
dltloualy and at lewi otwt* if It were built In aectlona 
and If each Metthm were t*(Hired within lieai^ aieid 
fraum oxt«mainu from tli« lieilrock to nnd ubt^e the 
Kurface of the water The vt*ry Intereatlng ateel atruc- 
lure whh* Ja aJmwa In onr IllUHtrutlooH wax dealgned 
for thla puriMiee and liiia done the work with great 
KHtlafactlmi Imth to the ooniractorH nnd the en 
gl^rw uf tin llarge Canal 
TIuf part of the Ohio riaaln with whhdi we an* con 
uemod in thla arthle In h conende wall tfWVi feet In 
lengtth which reata on the ruck at a depth <if from 21 
to ^ feet below mean water U\'oh tlie fIniHbed wall 
lielng front 28 to dS f<'et In Imlght 
'rita concrete fonn Ih eurrleil wltldn a deei> and very 
rigid frame of the dmnuler Nlaiwn In our llluNtrallona, 
which la auiOrlently larger than the concrete wall to 
eftclooe It and atlll leuk-e room for the adjunttuent of 
the forma. The fi»nim for the fnmt and Uuk of the 
wall are auMi>ended from the top of tide frame, and 




The NUMihre ateel form being Hfted from tho 
working barge 


A atretch of concrete dock walla bollt ttmier water wlthoot Uw uae ef coffer-dams 


they are held in the ilcMlred poaitlnn h\ meana of acrew 
jacka and btggle arma. These ndjtiaHng appllancee are 
Hiali that the distance betwinm ttie n>rniM and their 
Inclination can he udjufded with great nicety Heavy 
Jtic k iM rewN nerve to give the nnvsfHiry vertical ml Just- 
nient 

fiucU end uf the foniia Ih eluaod Ity mranN of n hulk 
head wlibh Is attached to the forms by means of lugs. 
Tlie lower iwirt of tin* fortiiN In built of tlnilier This 
In done In onler to accomiiHwlate the forum to the vary 
lag d4 pHm and Irregularities of the r«>ntubr of the rock 
below Tim drat iwcthms of the wall were fsiureil where 
the water deptits was greatest, and as the depth re- 
OuihhI the Isittum tliiibi^rs of file forum were remot'eit 
When tlie ftirm Is sulimergetl it rests on ftair posts, (mo 
4m eueb comer of the enclosing fronie, which are ad- 
JiiHtubfe In a vertN^il direction. As soim ns Hw* fortii 
In In pUuv Hie surfiu-e of the riick Is cleunetl b> means 
4if a centrifugal piuup tlie mud hn\lnR lieen first hms- 
4*ne«l h> Hie use of water Jets o|ieratefl by divers. 

Tlie wall Is ctmHtructeil In 20-fiM)t Icmgths, and wlien 
the C4m4rete has lieen isaireil and has been alU^wcd 48 
hours to set. Hie fiimi Is loosenetl from the face of tlie 
wall by means 4)f the Jatk screws and with Its en- 
<Iot4liig frania, Is lifted clear of the wall and placed In 
liosllhm fur Hie next section Mr Hlldiard, manager 
of the Great Laki^ Predge and Dock Oompon; Informs 
n* that ho has Imllt 70 feet of cotuph*te wall In idx 
4 tH>H, and that this Is scaiietlilng Uiat W4mld have been 
ahsulutely liutswHlIile had the) need the coffer-dam 
inettoN) Tliiit would Jiaw involved Hie \arlous igiera 
tlons of drUlng slieatlilng, bracinic Hie coffer-dam nnd 
excavating ttie material Instdo, cleaning off the rock, 
iHilldlng fumis. p4>ortDg c(4U*rete, waiting for It to set 
ivuKiv Ing the forms anil removing tlio coffer-<1ain These 
many rietnlts 4if 4>|ierutloa ore eliminated h> the new 
rocHiod. Two hundnsl and eighty yards of cimorete 
are placed at 4«ie isuiring and, of course the form and 
Its frame had to be hiiHi with a spet4iil view to resist 
Ing the heavy priswurcs while this mass was In the 
llqulii slate in some of the first blocks n manhole two 
fM In ftiumeter wiis placed In Hie center of the form 
down'tit the nwk fotmibitlon At the tsid of 48 tamrs 
after Hie pouting was roiuplete this manhole was 
pumped out with a view to exmnlalng the concrete 
bUsks from Hie bottom to the top. It was found that 
cegicrete placed In ttie water with n bottom dump bucket 
was cuuHl to any esmerete with wblcli the company bod 
had experieCb'e cither 4in dry land or In water 

Capadiy Bftecta In fiiOMtance Coila 

A COIL 4if wire wound In any of Hie familiar fomw 
called **lJkductHnre colla^ babaves In an electric 
ctrcuU primarily aa np Indactanco. The polentlalg of 
the different fWirta of the colt aro, however, dllferait 
from each other and from tbs potential of the ground* 
Pnr this mison the ooll also behaves to n certain ex- 
tent as on electric cemdeoser, or ratlier a i^ntem of 
condensers. These capod^ eflOaete of Inductance eoUi 
era parUcularly Important at the high frequabdee in- 
pk)}^ In radio conunuotcaHoa. Tbp effective capacity 


of an tedtacduM coQ 4$^ 
pends la gMoral dd tb« rive- 
ciHea eslsttng between parte 
of tbe eoU and the gfouM 
On aooRint of the Impor- 
tance m niDo oommitnlca- 
tloa of capacity effeeia ta In- 
ductmuse ooUoi earefu) atttd- 
lee of theee ettbeta. both the- 
oretical and aiperimittt 
bate be«k made at the bu 
reau Aa Inteveechm reanlt 
which has been Ibonil la that 
one effect oeems to depnad 
primarily on the capacity of 
the coll to iffoimd. Thla ef* 
fKt Is o b e er ved when two 
oondesanv in aeries are con- 
nected across the tennlnals 
of the Inductanoe oolU and 
the common tarralnal of the 
two condensers Is gronndsd. 
It tha Inductance ooll pos- 
eews capacity to gtound, the 
fOmiltHr formula for reson- 
ance In the Nystoin, computed 
from the known values of the 
capacitlee of the two con- 
dfasers, will not spply 
If boHi condensers are variable and the ayidem Is 
adjusted for reaanonce by aucceaslvely assigning arid 
tiury values for the setting of one condenser, and then 
tunipg with the other conilenser. It would he expected 
from elementary 04ai8lderuHonii, neglecting the elfocts 
of dlstiibutevl cuiwclty, that the moeesslve raaonance 
values of the capacity of the two couftaserw In series, 
determined hh the pnsluct of their capacities dl\ide<1 
b> their sum, wonlU he constant On accmint of the 
dlstrlbutiMl capocltles, this slinple rHatlon does not 
hold It Is found, however that under the condltlnns 
Htiove mentinned, with the omiimoti terminal grotinijed 
His capacity of the two condensers in series determined 
as tlie product of tlietr cnpadtlcm divtijed by their stun 
Is linearly related to the redprocnl of the sum of their 
capadties. This relnH4Ui has been verified both uintlie- 
iiiatlc*ully anil exiwrimentally 
Tlie results of both the mathematical and expert 
mental Invesilgathm of this particular phase of the 
prtrbloin of cupocity effects la Inductance coUs are glvMt 
in a publlcatba of the bureau which lias Just appeared, 
Krientlflc Paper No 427, "Borne Effects of the Distrib- 
uted Capacity between Inductance Colls and the 
Ground," b> Gnwory Drcit Copies may be porchaiipd 
from the Superinteniknt of Documents, Ckivenunent 
Printing Ofttce. Washington, D O , at Q cents a copy 
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SdBNTIFIG AMBBICAN 


mMt m 4 Wlgr I»a CmtoorT 

rinfUft (toeMloii **What U a <?cAtour inap» and what doea 
1 i% maan^r* i:tvipyir\m» ah inanlrr which bai pmuptcd 
Bl. W Mhot of AnmquerQM M«w Mez- 
lec. to dwl«n tor the Uhltod SUtco Forait 
Sorvhw ch* And worktaf moM iribowlihr 
tha hMHmlttit and purpom of a contour 
imp. inatoad of a atncle model, howerer, 
tld^t tngenloiia dorlee li a aeiica of modele. 

In tirogresatve fashion, the at«- 
tdAcapoe of a contour as It expresees altl 
tada. shape, and grade of on object 
Tbiwft three elements, when visaallaad, 
are accepted os a correct deOnltlon of 
topuarai^i or, in the tmrlance of the 
sOrccC, the '^laj of the land ^ 

This graphic way of answering the 
oneatlon la a Contourr* la accom- 

fished by a wam of pliable sobstunce 
mounted on a tblric piece of wooden 
board. The model, repreecntlng a moun 
tain. Is one foot long, and the sapposlUan 
Is that one-half Inch eqnals one hundred 
feet flea level, as we compute height In 
topograplile terms, is always sera flo, 
this working model begins Its story by 
ihe use of a knlfo, rcprpsmttng a glganttc 
cnrvlag linpletqent, cutHug In a hortsontal 
phme ioo foet above the limiglnary sen' 
shore line. This Is dnuonst rated In one 
of the photographs. Haring slashed the 
inlnlutorA mountain Into layers 100 foet 
thhdc, the rcnulls are portrti>ed in the 
other Illustrations of the group 

Tlie thlchnoM nf these slices Is not nrhl 
traiily Axed at 100 foet , variatlonH there- 
from might be dictated 1^ tbo needs ttf 
the piirtloular ctmtour map being used. 

However, a specified thlcknem Is alwtijs 
unlfonik for any one map Tlial la, tbo 
vertical distance between one mittinn and 
the next — the thlckncHs of the hiver*— Is 
the contour interval The knife, In divorc 
Ing one slice from another, leaves a crack 
on the surfoce of the pliable substimee or 
model which repreaents n conlour line 
These demarcations are Illustrated In the 
three photographs of (ho series of iiiodids. 

This graphic preacntatioii c»f what a con- 
tour ronslffts of may lie anipllA^ l»y text 
which the designer of the clever derice 
hoB picturesquely dime A shore line of 
a lake, a trail In (he snow us <mc wanders 
in and out among the foresta provided he 
does not cbtnb or descend a hill, the edge 
of a flut tfqqsHl butte, a flume olong n 
canyon wall bnllt by mistake on dnid level 
Instead of on a idlglit grade, and evisi the 
hoop of a barrel--tbese ure examplea of 
ciAtonrsI 

flaring dlBcnverad the meaning of a 
contour, the logical anostlon Is **Ot what 
service li Itr Take another peep at the 
mountain, which, viewed from an equol 
elevHflon, win look just ns the third 
idtotograph would look If It were all In 
one piece. Then tlH the model mountain 
at an angle shown In lllustrailoii number 
four Again another slant sidewise, with 
a conttnuaHon of tho tilting process until 
the Mg MU Is seen frtmi squarely above, 
tooklng stralfdit down as In views ooe and 
two If ciie*s Imagination Is more 
.rivfdly stimulated from the air, obserra- 
thns may be made from a balloon, look- 
ing downward in the mountain when 
soaring (Arsctly over the monumental hilt 
Whether your foet are plimted on tlie 
ground or you are on a sky-riimbing er- 
rand, the mmmtalo will appear ns shown 
U our drat two pictures. For the for- 
mer of these Is u confour. ttr. as some- 
tlqiea teperlbed, a topographic map. 

Ttut forest Berrice boa devlaed another 
nhetlmd df bringhu^ out the ralattop be- 
twM iUMl Itg r^wbeenuttoii eb a 
Aat CdrfiM TtM fowtir ,idtra tg phiced on 
n^inap bhrat and a pencn'^lne Is drawn 

fNw^l of Qm rmmut <dtcM b,ik« inU 

ilSSM ter Om {bird tfaf ot o«r phottwnpt)*, 
^ It Wlh Md) ot tbt NBuiB< 

iNttl^ Both 


methods, ss here described, have succeeded In trons- 
-^ianiktag a mountain into Its own topographic map. The 
drat way told about involved the use of our eyes tqr 
changlog the vlewpolut from a Ukn elevation to a point 
directly overhead. The second tneUiod may be defhied 



^ wWcJi Interprets It, 

Of parttcnler ed^atkmal value la the ene hi^dfh eem of the levcb are 


verttraDy* Hm to m feet, ae the sUcee of 
the mlnlatwfo meuntain tepraent an iBul tkkkmm of IM feet 

M a meebhntoftl eoe^ by dravrlng a pmclt around the 
haaa of eae^Mtoe. Thus tho eftrif fo what him bean 
turaoentaMT lirVaviMled. niorder to draw a hne around 
the base of slice number four, say, ns depicted in 
our views, It was eswitrsl to tower this to the map 


sheet a vertlctil distance equal to the combined thick 
nesses of the three Isyrn which fit below it This 
lowering performance. If conducted straight downward 
In the direction of a plumb line. Is known as projeeftoa 
Tilts kind of pn>Ject1on does not Influceice the apiiear- 
unce of a contour when seen from (ilK»ve 
Our third photograph lllastrates the 
(silnt with reference to projection rividiv 
Hcvule one or more wmtoun* and ilie 
priDLlple Is nnchonged Tliat la If one Is 
lu an tilridime dIr»Hll> above the moun 
tiiln It uould bo ImpoHsIble to dlKtlngulsh 
wliellier (be contour of Ihe fourth layer 
Ih at i)t\iiilon a h, or c In fact, (lie 
noriunl liM.athja of the contour Hhouai in 
(IiIh \1ivv Ih at one UmI, Its ditqdaeed 
location at imtitlier and Its projected 
liK-Htlun at KtlU anollur 
Flnall), iimtonrs expreNHlng as Ihc) do 
latitude, HliajK^ and km'U jiennlt an In- 
Ntfuit cak Illation of tire aiq»nixlma(c 
height of un> point Itcgln at sea level 
or sero ele\a(lon, count the ctmtours up 
to the fNirrleulur one wanted and multiply 
the count by the contour Interxal A 
t(j^»gruphli mRi>, to the user, should 
iitenn niHia thing more thiin a junildetl 
niUHS of lines or a vague guide to streum 
direction and luountidn location It iius 
iMsm dedned b\ the rorcst Sen Ice as a 
ni^ir photograph of the * hi^ nf the land' 
«*nabllng one to traxerHO regions hltlierto 
imtraxeled l»y the visitor and Mtlll know 
throughout the trip of \oiir wboroiihouts. 

Christopher M. Spencer 

H VRTKfdtn Tonn impcrs of Jamuirx 
I'^dli gl\T iiiucli HiHice tt> the death 
<»n th« iiu»mlDg Ilf the 1 1 th of rhristnplier 
Mint r Spimcer Mr Siniui r Ih on* of the 
oiitHtandlng llgurcs In Aiiicrinin Inximtlon 
(intl II Nhining (viiiuitlc of the manner In 
wbltU grtiif lndUNtrk*< iin» built up on 
imlents Fxti'ndod blogrnpli\ tif him here 
Ih rcndtrtil Kii|s»rlUiouH h\ tbe fact tliiii 
liU taretr was ratlar fiillr outllnet) In n 
HjMt Ia 1 Hfopv In our Issue of rvownber hist 
Inventor of rifles sbotgiinH imtomatl< 
latbi*H wnu iiiiiihlncH forging pnicesMes 
mid u uMi tiirletv of oftier imiidern niii 
I bines and founder of tuie of the largest 
linns In Aiiierhn niiiDiifncturlng kIhip 
iniMblnerv be was In Mtr> wii> repre- 
H(«ntntf\f of tbe ('^mneeiUiir Yankee of the 
l>eHt tti»e He uns SN old und «h 

recently ns Oitol>er last when he whs a 
welcome \lidtor In our eilUuiiiil oflk'e, he 
was hearty and rigorous In spite of Ids 
vtMirs 

The Flexible Key ao a Prevention 
of Robberies 

A B LKVIllLB ke}, one iluit uill go Into 
und work In a tortuous hole has 
U»en develojted In Cieniianv The miinj 
nihlierU'H that UPe (^metantly reportiMl 
everywhere have creiittsl a demand for 
such a ht\ Accortllug to u Ilririnh url 
lers description the wants and the Iniu 
iin» not mnniM led h> u stiff stem hut h\ 
four Kiiperlmposoil stnintls of rthlsm steel 
ulihh prevent un\ sldeu i>s nsivement 
when the key comes Info piii> Tims there 
tieetl not bo a straight wn> lietween Ihe 
escutelwHm on the fnmi nf ihe door iind 
tlM? iKtuiiI kejhole in the hidr-fase, whhh 
inn l»e flvetl iit an entlnU different level 
und the tsilnt of Intrtstin tlim for the key 
Is Indeiiendent of ilu hn king prdnt He- 
tuiHOi (he outside and Inside llttlngs there 
N a tubular thunnel with a slit In The 
Udtom to allow (lie passage of the wards. 
Tills fhannel In Oenunn is called “Sehllls- 
w Iriifllhrungssf lilcne" or literally "key- 
(unvevlng rnll," u word long enough 
InsuPi* the preventhm of burglary Tlie 
housebreaker Is unable tt* determine tlw 
tmsKloa of tlie hsklng iiiechanlsm, nor 
enn he open It with a false hey, a wire 
brush, or a strip of lead To blast It open 
Is out of (he nnestloo, as the explosive 
would foil out through tbe sHt In the keywoy made fop 
the passage of the ward The flexible key Is not as 
unwieldy as one might expect because It can enslly he 
rolled up Into a spiral and put Into a neat case to At 
the pocket of Its leglttmate proprietor 
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The Pear of Deooiatrre Bra^ood» ’ 

Roaewood : Wliat It b. Where It Come* fin4 iHlIit It It flood XW 

ByCD^MtU 


T ill: undlApntHl pm«dai(w aiMkg 
fancy fumltiire woods hus been con- 
ceded to DitM»%^(Nid Hlncc Ite intrudnctioa 
Into the worlds markets. UanaftteCunn 
of ilie fine Ht>leK of furniture and Interior 
trim f*onHlder tl tlu* eidtome of beeuty 
and cIcffHUoe imd tbe emblem of refined 
tuMte II Imn Ixvn a farorite wood amonic 
iiiukcrH of tiiuKlcttl lofitrunwntfi and fftney 
niblnet work for about 800 yean, aa may 
bo ntieitted by tho amount of antlqae rose* 
wiHHl furniture that baa been banded 
d<»wn from Rcneratlan to general i<m 
Ttie word roaewood. aa used in this 
article, has refrreiiqe only to tbe genuine 
kind whtch emanntfia fnan Bruxll under 
the local or PortninieMe name of jnearandn 
rabluna. or stuiply caMtma This wortl 
waa Introdnced Into tbe Kuropean marketa 
prior to 1060, and It li believed that conHlgnmenta 
bud rnacbed France and Ragland during tlie lOtb 
centaiT Tliere are evtdenree that rosettv^ood furni- 
ture existed In tbe numslona of tbe nobility and gentry 
during tbe reign of Queen RllsabeiU, for at this time 
the homes of the rich had acquired a sidendor of fitting 
and finishing which the> had not bef4»re dlfqolayed, and 
of which abundant evldenoe Is e\cn j’td to be seen In 
some of the welbprenerved old manor Imuses in Rng 
bind and among the exquisite decorative featurea In 
the caatlea of continental Kurope 
Oefure the year 1600 full curgocs of dye woods were 
shipped out of Redfe (Pernambuco) to Europe, and at 
a aomewhnt later date almilur shiitments emnnuted 
from San Salvador (Uahla), and among these were logs 
of rosewood which received the name of pnllsandre (a 
word corrupted fitira pah* aanto, meaning hoi) wood) 
In ¥ ronoe, and rosenhols In Oermuny. because the odor 
of the wood resembles that of roses. 

The earliest records rofpr to this wood as Pernam- 
buco, which Is the name of the province where the logs 
orighiated later shipments emanated from tlie State of 
Dalila, and for many years It was known In England 
as Bahia wood, and a Mtill later name was VIctorlH 
wood, so called because the logs were shipped from 
Victoria, a seaport town in tbe State of Esplrito Santo. 
The two chief trade names which pvndst to the pcemnt 
time are paltmndre and rosew«»d, the local binomial, 
Jaoarnnda cabluna. Is rarel) used In tbe trade The 
edentlfic name is T>alhergla nigra 
Hie present supply of rosewood logs comes chlefiy 
from reglonH south of Bahia, Victoria being the chief 
shipping iiort fur this commodity, and approximately 
a thousand tons of it In the form of rough logs with 
the bark and Mapw<KHl hewn off are sliipped Into the 
United States annually An equal quantity finds Its 
way Into tbe European markets. This quantity repre- 
sents less tlmn imo-third of tbe stocks that were ex- 
ported from Urasll during the days when rosewood was 
used more extensively than it Is now 
Hie use of true rosew<Nic] in the United States has 
been on tbe decline for o\or two dnwdes, and one of 
the chief reasons for this Is that imbstltuios are now 
being Introduced. Another reaHun fur this ts that a 
largo perfcotage of tim logs show serious heart defects 
and that only a small proportion of the 
logs produce clear lumber, whtch Is so es- 
smtlal in the manufacture of Interior trim 
and rablnet work As a result of the In- 
creaslng number of poor quality logs In 
the shipments received here, constgninents 
have frequently been rejected by con- 
rignees, and on account of the eventual 
sale of the logs at great sacrifice, the Ohlp- 
pers at sources of origitt refused to for- 
ward further stocks except upon the 
receipt of firm orders with tetten of 
credit established in their local banks. 

Dealers and commission bouses here have 
always be«n reluctant to oomifiy with surii 
terma, and tlie result was that shlpnisnts 
of subsdtutes ftm other parts of the 
tropics were vncouniged. Oocoholo snd 
otbar MMAlled rosewoods have Ulm the 
place of tnw rosewood and are now to 
gmenU use hers. Upward of 2006 tons of 
these subetltntss are being consained to 
the United States annnslly Tbe sunusl 
ooasniBptlai of rosewood of all Unde to 



Tho total ntunbsr ol fiMt gltm hgf# 
rsprOeents approximat)et)r 8000 tons of 
in ths rotodh whlrii oOnfirM theetofittftUh 
alrndr htode that there nre shemt 1008 
tone of true rosevtood end aboSt SOpO tone 
at subetltntss entered li|te aantudlp tor 


Reseweed logi^ cel in half by the pitHMw to the fOrogMuid 


this country for ull purpiwes le lihowa In the tollowtag 
table compiled by the United Ststoe Forest Servloe*^ 
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Rosewood Is 

eotoowbat agatari its npre exttu(vs wm 
hm, leas so to VlThne the price 

of troe rosewood was about flOO par tonr 
too dnrtog the wan It can be MA down 
now to New Torfc for isee then hnlf that 
dgOTCw But even this Is an unnsonl pries 
for wood when it is calcnlsled to terms 
per lOOO board frot. It foqhlfee approgi- 
toately five tuns of loga to tbe ro^ to 
yield 1000 board feet m e as u r ed by a stand- 
ard log mlai, but thia does not take Into 
cunslderatlun the great nmoont of waste due to (wtoets* 
At $50 per long ton figured on tbe basis of board feet 
it is $200^ but lees than 200 board tost of thto repre- 
sents clfar storic. 

Quoting the JETordicood Record tor Octobmf 2fitb, 
lOlS "The average price paid dorlng a whole year tor 
rosewood by manufacturers to Fennaylvaala was 
A4B2M per 1000 board toet The wood Is Mariy ahrays 
bought to the log, and If it Is pnrebased by wright* the 
price Is figured on tbe foot basUt The average price 
during a year In lUtools was $288, to New Turk, 
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471,714 
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$2UMto^ and to Cksueettent, $22lt40.'* 

Petrahmi WantM amd Sfivings 

A n Investigation of losses of crude oU tlm>n$h evap- 
oratlott la storage and In transportation, oonducted 
during the year by the Bureau of Mines, dlscloeed Ineses 
of etartllng magtotnde. It waa found that to the t^w 
days In which cmde oil Is stored on the lease befiewe 
bring taken by the plpeUne the aggregate lose per year 
from evsporaikn auiountl to about 132,000,000 gnllons 
of gasplliio to the llld-OootInent field alone. This has 
a value, et 22 cents per gallon, of |26iAJO/)00^ gnd rep- 
rosenu about 3 per cent of the total gasollns produced 
to the United States from all fleldi and all sources. 
Tbe bureau found that a large per cent of this loss 
could be prevented by the use of eflldsnt equipment 
The Bureau of Mlnee has pointed out the conalderabto 
which have resulted from the tatlure of tnany 
fsi meii e s to recover gasoliae from uncondenesd etlU 
vapors. The ■toniflcance of this tovcettgatlon Is riiown 
by the fact that one refinery to the Mld-Oonttoent fieM 
to now recovering from stm vapors approximately 400 
bamto of gasoline dally tliat beftoe the tosteUaHon of 
this equipment was either lost or buned as fuel under 
the bollera and stills. The value of fraetionattog 
towers at petroleniu refineries, by tneens of which some 
oompaniee have Increaeed the yield iff gaeoUse from 
crude oil by as much as 5 per cent or 163/8 per cent of 
tbe total gasoline yield, has been de mo ns tr ated. 

tguge qnaatluto of gas are now bring wasted to the 
Osage Nation In Oklahoma because of low-pro«ure con 
dltlons, and tbe Bureau of Mines to tometlgattiw the 
fbaribUlty of utUiring this waste gas Iqr the use of tow- 
pressiue buners for oU-lleld boUem The dsnuad of 
the export market tor **swarir' gMoUae 
led to the deretopment of n prooriw Ihr 
treattac gasoltot to remove the objoetfrii* 
aide suitor compounds, by wUdh tnat- 
tMnt some grades v€ Atnsrtcan gsssBwe* 
heretofore ttfbjectlonabto wm ntod# riMt« 
able tor expoK 

Ytodec ttto ImngnttMnt by wtMi super- 
vtokfii of the drilifaMi and prodariton oe 
oil and gas on tbe publlo leads Is uMsd 
to the Baxenu of Mtobn the bwtoaU Mm 
supervision of sbopt liQh ^ 

gnspertlto whirii are 

of about iROOCMiOO bmle^ett pv toP , 
mm A «wUI 4i>rUM jM 

ft), fnucMn* ‘ 
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\ "J faitt Gte 
A jROtnmrr u mptrimM la mmort 
A of th« pr^peottlott that (nonoa tdiiit 
tM iritoMM froAi eaaaef AmmIi of twj 
VatMy* lArttt nemtlr tbm luu ben 
eattiJIir AttXe amiMDt bow to eltbot tbie 
Mfott. boaMw|i» loiows that 

r nrnf faptktnfhi oaa be ao pot op il to 
«iicM« tfw oxf m la the first idaoe. At 
prsalirt tba orAinarj conunerdat metbod 
of a^fievtef 'thlM lias beea to pack the 
oaaii Jarsb stc^ bi tlie prsasnce of Tacaum. 
mis pro was rsaairea bwrr macblaenr* 
aad it la subject to tbtLfnrther Inborent 
drawbfidc of ptactng oo Jba market a ooa< 
talaer mailt with empawtiveir Ugbt 
warns aad aader a contfanal preerare of 
10 pmmda par situare taclL 
A atw proceat has Uks deteloped of 
meat moaths bar Mewts. T M. Bector 
oad Dwlfbt IVraey, which Instead of pecking In 
Taeaom la baaed npon packing In an Inert gas. Theo* 
itHealiF nitrogen and nttrotrona other gases would be 
avkllabtSi pmctlcanj cartwn dioxtde la as good as 
anything eiw. and far cheaper It stands to reaaon 
that food pacM In carbon dioxide will be ns free from 
eponing es fbod pedted In eacuum MoreoTer» taking 
wfftual atincH^>herlc pressore as 80 Indies, a 28-lnch 
vecnoin would oontetn oxygen to about 1.8 per cent of 
ibe normal air cepadty of the Involved , wberees. 
If tbe ale be exhausted and replaced with Inert gas. 
and this process be repeated o second time (double 
eghanet). tbe oxygon present is but 0.2 or 0 Jl pw cent 
of tbe noyiiml cepedty of Uie spoce At Cbo same time 
Instde and outside prewures ere in approximate 
equilibrium 

This eqnlUbrium has itself numerous collatomi ad- 
'vantages. It penults the sterlUxathm of tlie iHtntcnts, 
vrhsn necessary, under steum pressure It alsi> makes 
it possible to peek e crmtahier of any slae whatever, 
which Is far from the case where every face of tho 
container must be a bridge capable of sustaining 15 
pounds toed per square Inch. Moreover, aside from 
the better elimination of oxygen, the presence of the 
oarbonlc add gas plays Itself a beneficial rfile Tills 
gas doea not destroy inlcnwirganlsiiia , but It drum to a 
very large degree Inhibit the growth which can easily 
be supported. In Its absence, on the residual oxygen left 
by any comiiierclally practicable method of exhaust 
Tbe exhaustion of the air and Ita replacement by 
carbuo dloxld^ however, Is on the face of the retuma 
a proesM calling for machhiery of a nttiier Ingenious 
order Our idiotngraph shows fbat this demand has 
been well met The cans come from tba sealing ma- 
ehlna with a smalt bole rematnlng opn In thetr tops. 
-They are carried by conveyor belt, without human 
handHttf, and placed one after another under the work- 
bur beads of tbe gas machine— one can under each bead. 

TTbeee beads appear in our photograph arranged about 
the efrefimference of a circle at tbe right of the opera- 
tive. It will be observed that each bead carries a 
aprttig. TbU eoablea tba head to come down hard on 
tbe top of Its can, and grip it In an alr-tlgbt grip. 
Tbe IhnUI then tmv^ about the circle until It has coiu- 
plstad about three-quarters of a revolntloo. It tben 
releasea the can^ which Is swept out of Its 
path by an ingenious cam action and 
passsa so a dlscbarglng ounveyor 
It ia wfaUa the can Is In tba grip of the 
wofktng head that the air Is exhapsted 
and the eartxm dioxide filled in in its 
pMma. Two ptpea lead to each working 
head, ode combut out bortaontally from 
tlM fWMral upright around which the In- 
,akr«imaat ttwdvta, and ona swtngtng doim 
hft a stnwddi lino from a|w^. as swn in 
thf.ttov. tma of tbaso tubes to each 
wuririnr hmA carriee racuani, tha other 
qprinfi dloxlda The mamn 
r the iffst psft of the can'a 
I f30 it U then auto- 
Mt gff and fto bariM dhvdda 
ri ipto fiowlng 

fe kSTli tM tM o< 1t« In. 

Mr 



Pacfchif paridmble faaddaft in oudbon diaxide 

to bumra that no stgnlflcant amount of It will eecape 
from tbe can during the momwtt between its release 
from the Intake tube and Ite sealing. This hole Is 
of such diameter the can may usually stand In air for 
one minute, or more, before sealing. And that Is alL 
The nmchlne Is prodndng ^lly, under actual factory 
coAdltlooa, over 25,000 cans, milng them so that the air 
space contains lees than 1% per cent of oxygen, with 
the balance OOw nitrogen, etc. Tho coot, including all 
labor and materlalH, is lesa than 01 dbnt per can It 
might aeetii that In the case of foodsulTs in whUli the 
particles may be smaller than the vent In tlie can. the 
exhaust tube would dog after a while and the nun htne 
have to be shut down for cleaning, but no serious 
trouble of tbis sort has been met. 

Tills proorss bus been tried out alth a large variety 
of fiMdstuffx Pry milk, chocolate, ciK:oa flour contain- 
ing shortening, nuts, cufTee. seini-drlcd fruits cratkerM, 
bonbons, and the whole list of vegetables, eU whUh 
are onUnaiily met canned, have been put up in this way 
with universal and. In many Instances, surprising suc- 
cess. Wherever tliere are fats present, or fresh, deli- 
cate flavors or iHlors, these remain unchanged to a 
remarkable degree The writer sampled various kinds 
of nuts and fruits which had been In the cons fOr six 
uamthfi, or even longer, and In some Instances would nut 
have been able to testify that they were not fretdi 

WfifihiBf Lmdra Fog Oat ef the Atmoephere 
of a Motion Pfetnre Stadio 
By Malar Chariaa H. Ball 

I T Is a wrlsa old adage that defines necesatty as the 
mother of Invention. And tbongli Uiey also say you 
can make a vlrtoe out of necessity. It ia more profitable 
to turn It to some useful account 
It was In tbe memorable October of last year, wlien 
]>ottd<jo was visited by a period of fog wrhicb eouM have 
been of pleasurable Interest imly to the foreign sight- 
seers, that production at a London cinema studio was 
held up tQr no less than a werit because climatic con 
dItUms made photography a matter of sheer Impoosi- 
blUty, Work was going on nn a big productt<m, and 
tbe firm could not afford this enforced cessation of 
activities. It Is true they bad aeen the possibility of 
surii handicaps and had thought to cope with them with 







a certain degree of sneoeaa by a eystem of 
coadenser plpen To on extent they man- 
aged by means of this systsm to clear the 
fog out of tbe studio last winter by prac- 
tlcaUy seollng up tbe building 24 hours 
before starting wn»rk. But even then this 
necessary suspension of work entailed a 
considerable financial loss, as It meant 
days of enfi»n*ed Idleness for tbe entire 
priHlurthA Staff 

This and like experiences brought (be 
reallKtitlon right h«mie that the British 
motlcm picture Industry could hope to 
curr> on Its work during the entire year 
only b> gniiqillng to sotiw effect with this 
seriouH Llliimtlc pnH'CffS. Mr W O. Riley, 
who for JO jenrs has been chief architect 
to the liondon Coimiy Council and who 
Is responsible for the instullatlon of the 
largest vcntllHtbin H^atem In Great 
Britain, that in use cm tlie I^mdon Under- 
ground Rallwiiy, was tlicrefore culled to 
their assistance After u Herieq^of i.'onHultHilims and 
prellnilnary ux]wrluionts with certatn dvvhvs. It was 
found that a practical Installation could Iw built to 
effectually deal with tbe fog exlgent^y — a plant that 
would rcfiiove all fog from thq studio, maintain therein 
a Rlv«m teiuiwrature nod a certain percentage of humtd- 
Ity, and cool tbe studio to within 18 degrees of outside 
wet bulb temperature 

The entire upparutus Is automatlcalty controlled and 
is so sensItUe In respemse that the lighting of the arc 
lamps In no way Influences the temperature of the 
studio, which without tlie apparatus would In this way 
be raised from 10 to JO degrees. The iriiint Is designed 
to clrculMte three and a half pillllim cubic feet of 
woslied pure atmosiihere iier Imur This air U drawn 
from outside or re<lrcttlated from Inside as required. 

The air is admitted to Itie humidifier through a sertea 
of baffle plates, le* urrunged uh coin|>letet> to break up 
the Im'miiing air and do away wlili piK.kcts which cun 
otherwise be formed The air then meets the first bank 
of sprays, coUHlstlng of 220 iqira^s fi>d by n Iwo-tnch 
water aupply direct off tlie main During tlie winter 
lUottthH the temiierHlure of this water Is Sn degrees 
Fahrenheit A fugged ntmoiqihere coming Immediately 
In ismtact uith ihiM i hilled water condenses and forms 
u 8atunite<l utiuosphcrc 

A further series of 180 sprays Is fliieil three feet be- 
hind the first bunk These are maintained with a wry 
high pressure of water HUiqiUcd by a centrifugal pump 
drlvra Vy electric ismcr, which water Is Hrculated from 
a main wuslier tank at a temperature to maintain the 
cormd dew point The air, after passing the second 
bank of sprays, cornea against Hie eliminator plates, 
whicti are so designed ns nfit to allow any particle of 
air to puss without meeting with n series of definite 
obstructJiins, The plates are washeil with a separate 
supply of water at high pressure so that every tuirtlclo 
of foreign substance Is eliminated 

After this pn^eCdura the air U brought Into (*iintari 
with a aeries of lieatlng bonks, heated l>> sTcuiii from 
low-pressure bt>UerM In the basement of the buildings. 
This steam Is controlled In the same any as the at 
mosphere so that <»nly the iswrect percentage of steam 
la admitted b» the Imnku, In onier to give the tempera- 
ture required and called fiir on the thermostuUc boards 
on the studio stage 

A main centrifugal fun dlntrlbutca tbe 
air to the studio Itself through a scries 
of ducts with doHUcoiners fixed at ocr 
tain inter\ut8 along (he wiiIIh of HUtOclent 
proiKirthm to admit the requisite quantity 
of air with little or no pnssurc 
Tlie chief object of the distributing a>s- 
tem Is to malnraln at all tImeH a preosure 
slightly grciitcr than the normal ontslde 
pressure and hy this iiienns to create a 
tenrtmo In Ihe atinospliere to leak out 
ward from the aliidlo, as against Its nor- 
mnl tendency to |»eneirate loilklii. By 
this meims It will he aeen that on foggy 
days there will be no necessity In future 
for tlie studio to be sealed up against tbe 
Incurslona of that arch-enemy of good 
photography From the tests already 
made, the plant has entirely Justified ex- 
pectatlottfl. Without such a perfected aye- 
tern of atr-washfng it would be without a 
doubt Irapnesthle to produce pictures In 
Rngland on an American scale and main- 
tain a large studio organlsatloa during 
the winter months. 

With tha use of tbe alr-waaher It has 
berome a mattar of course to operate la 
this way. 
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Tons of Sijvor 

An Interesting By^Pkoditct of the PresMdti|D%IMoa^^ IftdNAcf 

By Charhs Blf»r$ 


I T Ih ft fact of unlvenuil knowledget of cooraft, that 
tlie motlua itteture IndUHtry la respuiUfll>la for ■ prod- 
lut which Of lid to the public for inlUtoiui of tfoUan tu 
inlntfil Hllver nK«itlil> It If u fact known tp com- 
IHirutlvely few, however, that It aUu yields each utonth 
11 b> prcMlmt of lur or uuinlnted silver worth tboiMUids 
of (lollurM. The IndUHtry. In other wttrds. nut only In 
u “Hlher mine Avuratlvely speaking, bat also la re- 
MiHjDHlhle fur silver nilnlng, of a kind. In the literal 

dfUM* 

Tills ht pruduct braoili of the motion picture Indus* 
try. be It known, owes Its exlfttence to U»p uw of stiver 
In the manufacture of flliii ftir n)i>tlon 
lecture imrpuseH. The ^'coutfnK " or emul 
sUm, of tlie Alin, both m*KHUve nnd tshtl 
live, contains, for Instunois a onnid(h>rHble 
Iierceniage of silver nnd In “developing" 
this Aim, which Is done In a solution called 
Ityjio, much of tills Kih'er Is nntunilly re- 
moved and tbUR made to ooinprlse a. do- 
IHvstt In the hypo bath After a time this 
soltttlan reaches the iiolAt where It Is so 
lieavlly Inipregnated with the stiver and 
other emulsion Ingredients that It must he 
discarded, when It becennes so-enlled lab* 
oratory waste. The reclaiming of the sil- 
ver from this waate la accomplished hy 
varlons tdniple proopsats, and tHoudltuteM 
a huaincsa of quite ezr^tlonal Interest 
and of not a little Importance 
Predpltntlng Mllver from waste hypo, 
however, If not n new discovery or new 
practice It has been done by photngra 
phers b>r smnethlng like Afty yeara, but 
naturally never befttre has It been dtme 
cm anything Uko so large a stale as the great growth 
of the motion picture Industry now makes pneslble And 
In and abont Urn Angeles, CaUfomla, where la largely 
centered the prcHloctUm <md of the (deture bmilneas, thla 
•Ide-llne industry, tlmt of recUitmhig sliver from Aim 
developer, has, as n matter of cunne, been brought to 
quite exceptional development Home three or four 
Anns, hw inatance, are exclusively engaged In the 
work, In that edty atone and their product, it cloubt- 
Um will be quite surprising tu learn, amounts to on 
un averuge of aoniethlng like a half ton of pure silver 
each month 

Uy way of bringing the poMlbllltles of 
thU hy iut)duct industry clearer to mind. 

It Is estimated that the luotlnn-picture 
atndtos In and around Log Angeles, when 
cqiemring to noniml rnpudly. use about 
12,000.000 feet of film per month, and that 
In the developing of this Aim the ust^of 
approximately ,10,lKIO gnlhms of hypo dilu- 
tion Is required The recoverable silver 
represented In the fo^egol|^^^Ai^r•a Is estl 
mated In two dinTerent wa^ On the foot 
age basis, It averages a little more than 
flOO oimoes to each million feet of Alin 
which meuns a total per month of about 
0000 ounces, or. b) troy weight, 800 
IMiunds, The quantity of recovcmhle sll 
ver to the gallon of waste hypo naturally 
varies vary extensively for some hibors 
torles iwnnlt their solathm to become 
niiioh liiher In emulsion deposit than 
others. The range, In fact, Is all the way 
fnuit 30 ounce to over on ounce to the 
gallon but the average Is put ul about n 
third of an ounce By thla method of Ag 
nrlng It Is seen that the nonual uvemge 
of recoveraMe stiver from the waste Is 
approximately 10,000 ounces per maatli. 

In addition to this, however, there la, as 
will Kubsequetitly bo sliown, a small quantity of stiver 
that Is recovered from the Aim In « gumewhat dlAefent 
way 

Peiiiaps, befme proceedliif to an explanation of how 
this sliver It reclaimed from the waste hypo, a brief 
description of bow motton-plctare Aim U #iede will 
prove generally Interesting 8bom of tecdmlcal par» 
lonce, the Aim, It iiin> he sUiad* Is mauntactured by 
making a pnip of colttm by a chemical pr o eeas, Into 
whldi pulp camphor is then rolled by powerfal prea- 
■ure, Baw or’^nneoated Aim is the pr^nct A tUn 
coating of glue is now applied to one side of the Atm, 
the result bHag called earalslao Sliver dlasedved m 


add, thus becoming known ag diver salt, la nett a|K 
piled to thif coated side of the 4^ with the reintt 
that a sort of cbeuilcal mfrmr, tdr sensltixed sorAikMi 
Is created. Bxpoonre throi^ IbV oAiqerg lens now 
will cause the Image or the pletota he prjtftefed and 
retained thereon, thvongh the mere actton of tight 
The stiver salt toifcbed by the bight or Higit-mye, bo 
IHit the matter more plainly, la dsMitcally changed and 
titereby rendered Insoluble In hypo^ whfa^ tedmlealty, 
Is sodium hyposulphite After the hnaga is ‘^xed** or 
developed by organic dtemloila, hypo la used to da- 
■olve and remorve the excess or tmalfected diver, >gttfa 




allewed Air It tp oodplet* the pcsHpItatlon^ 
aodm attended W ndi he mettwd of bent^ the lAtxhite;^ 
m ate ghtee oocnMnly employed aa a pa ad pf hi ti t; and,^ 
whan nesd erlth baat, wttl ahoot the tn* 

ralk m nhnnt one day. Iters am. nf eawein attE nthmr 
tm atd d rtt eommon to handttag hydntod dlw, that 
ore Mu e rt yed ooeaalonalbr* hot wliftoh i 


Nattenhem. 
Whtt^e 
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once the sUver, togetliw with the ofther tev 
dgn matter, baa been preoli4to|gd in thla mannar*. iha 
water la drawn off, and la the mtuni ef the leak vflt 
then be toond a heavy, eoal-WeCk nrad. dmaanaty and 
quite appnprlately rtA w wd to at *dtvur 
mod ** Thla la aobeaqMBttf wmeen d 
and uanelly ptaeed to late Aat tcaye w 
pans over a alow Are, to dry. Whea*thM> 
ooghly dry, It la brolieit up and, pwlmpi, 
atted to aacka nattl It la mettad dunk 
onua diver mad, when diy, ontlliarDy 
cnatalna ebonc Am onncaa of sUw to 
the pound nuun. It la auhoaquently anh- 
Jacted to fUAtuiw heat, of about 9000* 
Fahrenheit, which reaulta to tlie mdttag 
of the diver and the ettmlnatte there- 
from of the waete matter. The direr to 
then molded toto tagotd of the uaugl 
forty pounda egefa, and later dtop o aed of 
to the United Atatea at 8u Fran-^ 


Tanka to which the waate hype to dared and treatod with a diver pveelpltaat 

the rstiuU that the parts of the Aim on which the UiAtt- 
rays of the Image have registered are mdered to vary- 
ing or relative degrees of opoqueUMB. Approxliiiately a 
Imlf of the original diver to, In Che proceea, diieolved 
and hence Wft In the hypo hath 
To reclaim this wasto sliver to natnralljr no very dlf- 
Hcult task After being removed from the laboratory 
hypo tanks and transferred to other large tanks In the 
various so-called photo-metal reAnery plants, the Amt 
art is to precipitate or otherwise maes the silver, which 
means that the solutlno must be so treated as to cause 
the foreign matter In (he water, or Its percentage of 



^ 1 I " >■ 

The diver mud, aa tha sflver^adaa ■ieclpilii)| to fi l l ed, when 
pans over a Ard iostyi Avo ennenriwver to Ihi 


diver only, to dtfaer settle to thn hetton or bo cqto 
geoled toto a maan Tbto la eentnpTtobud to oofotol 
dlAforent ways. One way to to dtoiSt tbroukh the oote 
tta a enntoit of otodrSdto. ^ mm of - - - 


Another sonret of iweoveiwblo divar 
from motioQ-pleturo Afan baa been ro- 
ferrod to abuvow The Aim, or at tonot 
modi of It. reoriwe the pcododtig otudlo 
tha manufacturer without the 
sprodeet punch-holee along the two edges 
ahk^ must be provide to both negative and poeftlvo 
Atm, to equip It tor reel manipulation, Theet holea are, 
of eonim punched hy machlnecy, and the ttoy par- 
tides of Aim removed from the miniana of tootoge to^ 
this operation sccumoltto most aurprlsliifly* One 
the IM Angeleo compantoo engaged to tte wasto prod- 
uct buatoefw, tor Instance^ reports that it beg reodved 
as much aa two tons of theae ptmefaed-ont partlcte to 
cine month. The diver from this waste Is ree o vered by 
the simple prooeM of burning the partldea, and thm 
potting the asbee through the meltliig pot. Bneh aihes 
prodnee from Are to dx oonoea of tree dim to each 
pound, and a ton of the partlcte before 
bumtof to Mid to bo worth from a hun- 
dred to one hundred and Afty dollars. 
More than this, even tha wood of the 
tonka to which the hypo to used or stored 
becomes so ImpregnaM to tlms wldi di- 
ver as to make the old tanld worth mam 
tbsii the cost of constmeftog new ones, 
And to recovering the aUver Atom thU 
wood the bomtog method to again re- 
Kwted to, 

It may be added la conctoslon that a 
dialf ton of pure sUver— approximately the 
amount recovered earii month aa a hr 
product of the motkm-ptotora hkhtstry to 
log An gete I s Sttfletet to eptn abont 
xmo United State dim dpllgra. ^ 
hypo *‘nAner,'* howem doeo sot reodve 
a price Aor hlg prodnef on chto baek te 
be must aeO hto dim it the adutet priee 
MH«kd ‘*torcl«r stiver m d 
qqlto teurkablo stoteiitef tbit may 
iuuto to, this oonnaette la that, nhtOT 
tlm or fanr years affh aU , 

Men tram hypo prodiiite tor toelBSki ^ 
ptomre itodte e# k A g S m^Atefe toto 
the city seterg hr WiSL oriteiirte "did* 

■v nardtd. aa hefeur of net mAMlaft vdte* w 

ua wsren mo ttevois eg nuantotod 


_ whte fte 

•Bm iBr«dtaM ym to iuito^tr tom ItMtf itot r I *f* 

OMtte, OB « BHtel M pk I'ltotM 

owr, wimDai mXtoB, to ito *^. i,~to twto tto iato»» ' 

etomloiUr. ^ick mat to toa# BiW’tolm Wto 

to>N or km MAMA pmamutoato " ' *<' 

.SoawB oalMo lo pttto^tfioi^toMnllrlMIto 
toe p(wl|iltt(l«B pteetoB It nfll to toto to toe ^ 


IwtleB of OM pom to otottt «mtp iMoMoi 
kppo ootaitoi. u4 oppraxtoMtol^ tea toire 










:)4r iMTlMr tip Tr — P wt ttrt 
rpilOTiwtiiNf ^ 

4«VM#f ^ tti Mqptw 

mttn tmr t« 4wi eH p q w 
4^ «Mi nm tn^Mot dam wIhd Uta 
jnMwit dMTgM 4ww k» nrttflv wmml 

tMi tvMMi 1b«&l 4rtm Im pvt «t Ut 
nmiMBt ttap t n ^do rtw p wm man 


tfn tbv 4«ntbt t& kls procadwib ^***4 
iQtair «ad «xp*rl«KV tbv tboroiMilh 
, iMtt im vriiicb fte woitii^ «seA' 

VBtift IV pnpcptttoft for 1d« ffling y Ib 
ofW to ba litwotvt^ «wt|Ua that ha 
atMit W pot fattar la oat top of any 
pttfrtd mattnv ISia twe do ct o r baa bad 
t6 da Ma baat ta buttato thla can with 
rbtbat datotor toal<r-*oblaai aay> ate Bnt 
wow tlMTo la ptoHM foiralia a madiliw 
that la fa onrr napact tha eauatarpart of tba ekctrle 
tell of the doatte aad that attack! rattaa wood la 
Jait te wdjr that tba dcatal drfQ atta^ docayad tooth- 
ttawe Ihdaad, coo caa hardly nM ptctnrtaa the tree 
aa'tha idaftt poaawtanr of a |^t toote oa which ihla 
plaM drra ta at work ; or rlanaHatna the operator aa 
ataadiaa over hla arhnnal rtettni. InatnoMet of torture 
Jba haad and ehearfoi iiiiUa oa hla face the wfalla ha 
admopMca hla patlcDt to ^*Opaa wlda." 

lha tre e drtu Is opar a te d by a S2-volt. faa-cooM 
motor with platol grlpi trlner switch coatrolt aad a 



TUa w iadl dc a tl o a of tba daatal drUU far 
b a U aw traaib la aa la^ that tba baad la a 


la «atUac Mlten wood oat of 
iblad Cram onalar-saw bladaa 


non than IS Inches from tha froond. If It ware any 
hlfhar than this* its projection apon the ground wonUI 
fall outatda tha wbeels at thla anglai and tba bus would 
capalse It Is claimed tor thla eoa*^ the latest model 
put In aervloa on Fifth Amne^ Now York, that Its cen- 
ter of gniTlty Is lower than to any <iiiotor boa bento- 
tore designed Ihe track maker has a good start Id his 
pursuit of steadiness, atoca tha heavy frsina and much 
of the heavy power-plant coma VaturaUy low In the 
asemnbly But a pertortnance Uka that iUustcated de- 
aerves great oredit, tor all that 


flight fron the Atlantic to the PadAe 
Ooast 

Tba **ltoma" was built by the Italian 
government In Borne, Italy, and purchased 
by tba United btates govetnment at tba 
termination of tba war Its dimenstoos 
approximate those of the Keppeltos eni- 
ployed by Ommany In raiding London and 
nut quite so Urge as tbe dirigible 

iletnlled by BngUnd to cross the Atlantic 
Tho site of tbe **Il4iraa'* Is fuhber em- 
phuslxed by citation of the toct that there 
are only live hangars In America caiwble 
of accommodating this alr-gntng structure 
For example, the biinpir ut Wlngfoot lAke 
Air Htatlon Akron, Ohio, Is *100 feet long, 
a caiwolty whhh would teave the nose of 
Uie ttlnUilp pnijoctlng tiulKlde of the door 
The airship Is 82 feet wldis 88.U feet high, and Is ca 
pable of transportlDk a useful burden of nineteen tons. 

*018 maiden journey of Uti* * IbHua,** after being re- 
fashioned and reomembled In the United States, was 
not without mishap, although of trivial conw^uencif 
After being In the ulr tor slightly in excess of one hour 
the propeller blades on the left forward motor were 
sbattered when a tiny nlunilnum door on the englnu 
compartment fell Into tbe pro|»eller Fragments from 
the damaged member ripiied u big hole In the keel cover, 
ond, also, pcrforat«l u series of mimll Ofiatlngs In tlie 



Tww vlawa of lha **Bama,* Unde SaaiU alfship rsewitKy aegairad fram Italy, an her trial flight 


apMd, wftboDt load, of 88 revolutions per minute Ita 
total waUflit with all conneettona la leas than twenty 
potmte The patent Imrr dllCm from that of the dental 
drill to that It la aaoembled, tottoad of being cut from 
a gtiilfla pleoe of metal It la mad# up of eleven tool- 
atoel drcnlardaw blades, ao aet on tha riuft that the 
taetb altornata. Tbcae hiadea are eaalU nmovahU tor 
aharpenlng. This drvteef tnwnted by r A. Bartlett, of 
Stamford, Oonn*. narka tbe gnoceaafDl eolation of a 


AoMrica’i latcat AInMp “Baum” 

T he largest aircraft ever flown to this country— the 
dirigible, *'Boina,** acquired by the United Rtates 
from Italy— was subjected to Ita Initial flight recently 
at Langl^ flying fleld, VtrgtoHu The liuge air-going 
machine has a le^h of 418 feat carriea 1,200,000 cubic 
toet of hydrogen gas, and travels at a rate of 80 miles 
an hour With the r^ocement of Ito motora of Italian 
design with six 12-cyllnder, 4004ioraepower Uberty mo- 
tors, the ernlslBg radius of thla dirigible will be en- 
larged to the extent of making poaslbla a non stop 


lower diaphragm of one of the gas compartmenls, 
Rxerrislng a itresenco of mind commensunite with his 
rcspooBlhlllty. the tet hnldun <« ls»nnl the aircraft sus 
pended the activity ut the engine ns n means of lessen 
tog a Are liasard (his uns valved out of the damaged 
compartment to relievo tbe pressure while repairs were 
being made. Tliree is^raons T^ere rendered tenqiorailly 
unconsdnuM l»^ the h>dn»gen gas Inhaled The dlriglhle, 
however, crmtlniiwl to function in alwirtice of the acilv 
Ity of the fcirwnrd nfctors, and the filght begun at 0 40 
A M , itintlnucd until 1 12 P M vihen the huge uicch 
iintimi y^ttH ag|tolicpught to earth 
Radio telri^bony and radlc»- telegraphy 
ci>n)inuDlrHti<mn Were inulnlatoed with the 
* Roiim** from the Langley flying field 
throughout the three hours of flight de- 
signed primarily for purposes of tospec 
tlon Amateur wireless iiiwrutors fnlloWL*d 
tlie fortunes of the airship, and received 
Information of the mishap h» the pnv 
pel ter « sin after 1 1 s occu rronce The 
operating crew and pawfengen*, all told 
numbered 81 persons. Wlien first taking 
to the nir, the dirigible was free hallonned 
to a height of 400 feel, the gain in altitude 
tielng gradual as its pathwny headed In 
directhm of the (liesapeake Hay The 
flight, for tbe most itarf was made at an 
elevation of 200 meters. Ihe Air Serrire 
of the United States Army contemplates 
a cro«s<countr> tost flight to the near fu- 
ture the plan Iteing for the Mg dirigible 
to erviss the Appalachians Into Ohio . — Bp 
K if Wini€r9 

Bailding-Bfatcrial PrieM 

T he Bureau of Standards has recently 
prepared a table giving prices on tho 
nunre Important building materials as of 
December let. 1021 This shows the prices 
In vartoos dtles of such commodittes as 
brick, Portland ceiMiit, Inraber, lime, sand, 
otoM, glass of all aorta, pipe, paints, var- 
nishes and rooflng materials 


probleiB with which tree exporta have been straggttog 
fbr a doM years o# more, 

Auto-Bw SteUHtir 

A UTCMfOBILK busses of larle eapadty 
ace aBM«g tbe most unwleldr Chtogi 
known to the bmuan race^ m tor aa ap> 
wea ranc es go. It doea not aaem poaribH 
itoktog at one of these huge catrrAl^ to 
iDQftUm, that It can ba aUhla; end Utotoa 
tito tmprearioii that every tun win ba a 
thtorofer. One knewe be tte r, of cowee; 
riWM la Mowbere In ihe world of tootor 
baaato a ipodri that looks more utterly w 
batoftoed then Kew Tock*a Fifth Avenne 
' basMV ^ to fturtew years tbec# have 
btotebnt two overtone ot toeea^ both re- 
^ gatttog mm e driveife eflSort to niakt tbe 
stand ectito pd\ and npto to oc^ to 
aysii fl oemon WiBi 4 eay i ■i.kliialf 
ri d ae to tot. Waverthaleaa, it 



pBfialUiL rainrileas oil what 
ieflato, & ettofliioe tte 


“ir* -piMMIt; IS ftfMP, 

^ i^toaa* twto to , as anme jmewW' wMhws 
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1. The pattern plate and pattern, and the Cope container 1 Tht Mpcb and tho drag nuM. Note centering holra H 

and pattern far acrnralp naMnibllng 


Exactitude in Propeller Manufacture 

'Fhe Substitution of Accurate Mechanical Methods for the Old Sweep and Pattern 


i r lA a AtniniTP nnonmiy Unit, la Aplto of th«^ myvniy 
AOftrfl of de^*el4»tHllrat In HtpntnHhkp inmAtructlon pro- 
liHM* rontlnuLHl to N* cimt by wliiit are bniudly 
tlKf imtiie old foundry imMhiHlrt mIiIiIi wore In uw whim 
the ftrMt Ateniimhlp * roAMHi the wwitem oreiin It Ih 
tAly of Into 3 PiirH tluit the 'iTbaober proccMe, which U 
used In niahInK the iiropetlom for our Vuvy, hiia fur 
nlabed the art with the iiieimM of cuMtlnn propellent 
which are so true to ^lnll and dcstan that no inuthlne- 
work is reiiulred utma them 

Progresa in Propeller Design 

Tho c<iiupl<^«U NiiccpHuful propeller miiat lw» dcalgneil 
to suit the conditions of the \*eHM^l If Is IniendiHl to 
drive, It must Ik* wmstrui I iM alisdilutclv true to the 
designed nsiuln*im*nts, and it iiiUHt Ik* of a strong and 
durable mm^conroslve metal The ad^ent of the Model 
Tank Uiisln has iiiiide It isisstble to obtain definite and 
dependublc tnrormiition ns to ihe ihiwh niiulred to 
drive a viwiel of gl\en slxe and sbuiH at dKTereut 
s|iee<lH. The nuslel UMialh of woml Is constriii tetl 
about t/4M of the full staa siennishlp, at least, that Is 
the proportion rw'enlly adopteit at tim t\aslilngton 
Nuv) Vard model lank hnsUi As the model Is towed, 
the resistance Is nutonmtlnilly mi»rd«l and by the 


on ri\*er stennmrs uig Isiuts, Iwrges, and ormMonully 
on «MN*an going tugs, hHulers, t minim and freight steam 
shiiM 

Miingunese bronse however. Is the usual material for 
till lietter ilnss of freight, passenger and war vessels 
It has a mmh higher tensile strtsigth, has longer life 
b> reason of Its non< 4 i>rr(isl>e quality, and has proved 
to Iw the liest msterUil for tlie lairpose The tenMilo 
strength of good last Iron or semi steel >Hiies fmm 
eSnuOt) iHuinds to 4 A, 0 (K) iMiunda per square luvli with a 
very low ist rent elongation, whereas inaUgnnese 
hronse has a minimum Umslle strength of 05,000 iiuunds 
rwr s((uure Inili with on elongation of not less than JO 
tier cent In two Inchm 

Physical Requirements gf Perfect Propeller 

The physical i harm i« rlstlcs of a |ierfei*t propeller 
an* iic<urac> ns to diameter pltdi, blade area surface 
and iinlformlt> of metal distribution In dhimeter m 
<uiiuw the tips of the hliideH iiiiist be isiuldlstant from 
the pp<»pellpr i-enter Tlu pitch must be us designed, 
hill It Is of fur greater Importance that the pitch of 
eaih blade lie unifoniilv identical with the pitch of each 
corretqMindlng blade This can lie uoconipltshed i«ly 
when every gl>en iioint in each blade lies In the same 


< haructeristlm tiuit propeller munufuctorb under tho 
old iiieihodH has been found fault) 

Old Method of Propoller Casting 

PrevluusI), there were two general inethoda of pm- 
jieller miiDufacture in use, known us sweep and pattern 
uioUUng. Tlu* degree of success in these methoda la Um 
lto <1 to tho skill of the individual moldor, nevnrtbelesH, 
tho most skilled effort cannot produce a propeller tlml 
Is absolutely u<\ urate In tho essential parilcnlars. 

Fig A lllustmtes n mold for easting a 44>lBde, solid 
priqieller, wliltlt Is hero being nmde by the sweep 
method In this method there Is set up on the pouring 
door n cast Iron disk from the (*enter of which projects 
vertlcnlly a rmmd, steal tqilndle. Upon this spindle is 
plucetl a form, rcTresentlng the huh of the propeller, 
and (lO a horlKootal arm, or straight-edge, f^»r mold 
sweeping Four isints equidistant from the spindle, arc 
set up on the outside of a circle that is sHghtly larger 
than the diameter of the propeller, and from these posts 
four Inclines are urrsng^ wlinne slope represents the 
pitch of the propeller On these the spindle arm is 
moved to develop the mold pitch A hrhdc form Is built 
up to represent the pltih or Imllne, and Uits farm Is 
covered with loam and swe|>t to the true pitch with the 


BpfillcatUm of a certain fonaulu to iliesi* data. It Is 
piMslhle to eatIniHte with great awnracy the horseiiower 
required to drive the full slxe ship.'* 
rnq)el]er design fonuerl) was laiseil on rulc-of thumb 
iitetbodM, on cuiniHirfsona bMwH*n various shl]is nr It 
was arrivwl at by reiieated ftlals of dllTenml piM|s»llc»rs 
until a suitable result was 
obtained Roar Admiral | 

Charles W Dyson U 8 N., 
devised a inelho<l consisting 
itt a series of charts, c(irvi*s 
and tables, by whlcli all of 
the facUirs of propellw oper 
aUtai cun be contputod, the 
resulting design If the ppf>- 
pellcr be ainirately cim- 
stniclecl In Hcctirdom*© tliere- 
to, will give the desired ettl 
dent **perHthm However, l>e- 
cansc of faulty metlioOs of 
propeller munqfadHrc,|Hs»rly 
cimstructed propellers have 
often subjected the designer 
to unmetrited crltlotsin. 

Materials in Prapeller 
Coating 

' The materials generally 
used In propeller monufac- 
ture are cast Iron and man 
ganeselmmso altlKHigh steel, 
monel metal and otlier bronse 
composUlons are also used 
Cast Iron propellers are less 
costly, but are more suscep- 
tlhle to corrodoo. They are 
used chiefly In freah water 3 . Pro 


rvlntive ])OMliton to the axis as does the ciJirespandlng 
given jMilnt lii e\ery other blade 
Tlie two most tmisirtant elements In propeller manu 
fuciure arc first the uniformity of pitch of each blade 
with the others, second tho uniform distrtimtion of 
metal In emh Made It Is particularly In these two 



3 . Prupwhm ^ ■kuM far* 4 fclaat yppuBtr the a f w uaj h i y p tu ema 


s^iindle arm TIds constitutes the buttoni half of one 
blade mold. Tlie cope or top half of the mold Is con* 
stmeted on tlie same general prtmdples, and after the 
two Imlvea for each blade have been thus formed, and 
hakod In the oven, they are SHMunhled and the pouring 
of the molten metal Is performed 

In the pattern method, the 
operations aro broadly elm 
llnr, with the dltrerenca that 
when a pattera U used It Is 
constructed for one blade and 
hub set Aiver the central ver- 
tical siiltHlle, and the pitcli 
Incline and sweep arm are 
ttotreqaimO. It wilt be read- 
ily apprecUted that this Is 
not an exact soetbod of moM- 
Ing. sUiiW each blade is eap* 
anitely couatructed uad*r 
dllfereot tndtvidaal aetdqn, 
and tliq errors of eacb hliOe 
are (Kirrespcgpilngly Mlrid* 
uallydltrorwt OeneequenUr* 

^ in Navy praetleu there ti aU 
lowed on the surface of tho 

teiM of Muf for error cor- 
reelion hr macfalntnip ^ 
Id eKGfpUottal caaee a enlv 
Id pattern U dead. UUtaer 
w^ It wnipd bnf o^ dhWd; 
and U of inetal U naetJbo 
machine MikiMi whieV Is 
coM^ s and evda It this ciiie; 
caatagiimr vary McoedMir 
tothp1n«vtdiml4Mctsrtt^ 

mm ^ qnd «b» 


861 


i.-? j)_- , 

if^.f$4^i i. 

4jmm mm 
prdpMur lit ^ nrM^ 

tatfOdmiKth^higli- 
dm pf :iMM iiKd 
taif, md 4tm mdituig 
praMtoriJllAmdr Imtm 
w ««ML* 
ttelr«|[a(rifNlM9^ 
diCid* nimt W nmdto 
lco«di» tbi» mftmiMi dMv 
idMr*,. bmqm o£ th« In 
fagnfau* ftMrtdKttoft of (bi^ 

|irop«Uor»lt iilmod IQV 
pooilhto to produce n te- 
i«Im 4 pvpdm that It to 
pertoet atroeumt with 
tlia dtaifutd nHpttoN 
oamtl^ 

Bp wftp of Ulntlmtlon 
of totte ftictt wa qnott 
tlw fbllowtnt tour 8- 
hltdtd tolld manjiaiitw 
hrmiM wbeclt ware ctit, 
the llrhteat wdffbliig 4* Cope and dm* after bak 
t4^ puanda and the rately hy BucUned turf 
liMivlfiet 15^ prmndAr 

the avarase belna 14 747 ponad*. The difference to 

weight Wat 14in pounda, or nearly 10 per cent casting 

weight vartathsi After iiiiichining, these four pr(H>ell«ra 

averaged 12, OA! pounds, the lightest being 

ItJOO pounds and the heaviest 12,22ft i..— ^ ■ 

jamnda, a differecuv of 44S pounds. In this 

Instance the welglit vnrlutlon was reduced 

from nearly 10 per iwnt in the rough cast UMerh; 

tog to atanit SH ia*r oi>nt after maddnlng. Hludei 

Yet the heaviest rough casting became the 

lightest ItatHhed casting and the lightest 

ivaigh casting lieounie the heaviest finished 

misting. 
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4* Cepe and drag* after bakingi dated and seeared acev* 5, Three drag melds for three-blsde propeller, assem- 
rately hy sMcUned surfaces and kwatlnc ^ns H Ued in thdr proper positions on the surface plate 


accurately with relaUttt 
to a machined aorface 
plate and locating boles, 
baa been transtorred roe- 
ohanlcally to a mold 
^>rm accurately estiito 
Ushed with relatlaQ to a 
mnchtoe-ltaUslied aurfiice 
piste and IdenHcat locst- 
teg holea; and as the 
htoile at on entirety has 
been accnrately trans- 
ferred, every point to 
that tonn Is positively 
establlstied In correct |k»- 
sltlnn. The operattoQ for 
each hhute Is Identlcol, 
iMi It follow's that the uc- 
cnriic} of eiuHi blade Is 
Identinil Tlie work of 
pn-iHirlng the surface 
phitt^ iluMks, et cetera, 
N it)l attliin (he range 
of Hi and II rd mndilne 
•thop (iractloe, and Is 
eiiHll\ iHrforiaed to an 
oxiut fiLcuruty which 
will tt^alt to the foun 
dr> proilucJng a priK 
indh r of oquiil uccorscy 


that rttnialns u crmiition center liole and a series of 
locating imleri riidhilly gnmpcd annmd the center hole 
and mirn^mdlng iilenilciilly with the locating holes In 


Tkkt No 1 


Tha Kaw Mstlied of Propdlar Casting p«mHi 

Now the metlKsl of easting ktiow*n iim Hhwlei 

tlm Thachor process which la herewith litade 

Uinitrated Is cme to which the causes of Hlade: 

cfnsttog Irregularity and error have beoi lilaih^ 

mechsnieally eltmtoated, and by the tol- j,. 

lowtog means In a timiieUer mold the 
hub and blade form is accurately located 
with relation t<i u perfectly iimchlne- 
finlsbed sarfuce plate containing acuu- ll« 

mtely esubllshed drilled locattog boles. 

Tlwn tlie Impression of these forms Is Tlmth 

mechanically transferred to sand molds i^r 

contained within cast Inm fla^s having I 

also accurutel> nuiclilned surfaces ond 
IdenUcally similar locutliv holes. After \ >-p.- 

tbe patterns are drawn the molds ant Ta 

wwayed with lead watdi by air sprays to 
give a sUKM»tli finlsli to the surface of the moM 
Ihe flasks molds are baked to present a hard surface 
tliat will not strain under easting pressure, and are then 
nsHembled on a large ninchtM-flntsbed surface plate, 


U— erhrttftn 

No. 

IfstftrUl 

t'UMt Iron 

Sli# 

17' tr 

Wsiidit 

Lt« 

Av«rma» 

Lbft 

liludes 

1 

4K7’» 


llhiHes 

2 

f'Hst liHtn 

17 ir 

IS7’» 


llludi'K 

H 

l‘asl Iron 

IT' tr 

4HT‘i 

4K7B 

IlludeH 

4 

(*aHt Imtt 

17 ir 

4KHI> 


PtMoriptlun 

Mo 

Itsierbil 

IVtsT No 1 

81 m 

18' tr 

Uretitesl 

Wriirhi 

U)W 

\ nrlalliHi 

Av«r«ff« 

lb». 

llbwleH 

1 

llronxe 

434% 


lltudcH 

* 

llronxc 

18' <r 

4H4H 

1347 

niades 

ft 

llrottM 

IS B" 

4345 


Itlailes 

4 

Hronice 

IK' «" 

4«inu 



tlreutest Xurlailmi— % iMiiindM 
The toslaJliHhais of this Uis* of proiielier have shown nMiitirktihh 


pt11(ienc> In o|M*ruthKi 


MMhad 

Old 

Tlmther 
AMuiil Having 
Her iVni Having 


RuUffhWi 

Un. 

•771X1 

nftdS 

45Jt 


Kinl«h«] Wt 
lAm. 
Q.V'iH 
4H4J 
171« 
‘04 


MAMtnir Thne P«r Cant of Acttul tn 
DMUKnod riteh 

Mui hlmal 

JiA UUP IIH (ilMt 


Description of Equlpinent 

A cast Iron iiNseiiibh plnte, turn hlne-fliklsbed over Its 
HiirfuiH^ Is pmv Idl'd wllh locating holes transferred 
fnan tlie Jig or template, and on this plate 
' ^ the flnlMhi'd mold Is aNsetnbled for pour- 
ing A template of cast inm, carefully 
imichined, Is used to pultlng tlie locating 
Varuitufl lades In the drug iMtitcm plate, tlie ctuie 

J (ontulner, drags, copes nml assembly plate 

J The diug imttem plate on which is estab- 

^ IIhIhiI n portion of tla huh and the drh 

» isarndK priqieller Is un accnrately 

' mtirhinetl plate with Its hok*s drilled from 

the template The eo|H' container Is a box 
Sltipw Ptnutiire of metal with holes drilled 

J from tla. same template Tl»e drugs and 

i coja^s are nlsu of cast Iron and of box like 

jj nmstrurilon heavily ribbed to prevent 

^ wiiriitng Ttie top and iNdbHii surfaces are 

ruloi !»bmed uciumtely and tsirullcl and If Is 

* * drilled for locating holes to correspond 

with those In the asHenihl) plate, drag 
l'*“l^* »ud <N»|ie cimtulner Tl»e drag {lat 
iMteh tom and cot^e piitteni urc made of hard 

wiMsl or of metal If pnferred 


Ini hides metul allowance for planing lilades 


Table showing saving to time and material by the new process 

M the flasks ^d pattern surfaces. Tliese groutw of Uical «>r 
ice tog holes are iiosl tinned at un angle of exactly UU de- cm 
ten green for a 4-hladed proiiellcr and 120 degrees for a rui 
te, ft-ldaded propeller Thus a tuittem form establlshHl 


The Molding Operations 
In the engraving In hlg 1 In Hhuwn thi 
i*a«t lr«m drug rwtfiem phtfe (<» whlct* Is 
i » U attiK hed u imtlcro of wimhI wlilih Is set 
•M to the exact |d(ch of tlie driving face of 

the iirupctlcr Over tills Is placed the drag 
or metal nuddlng Im>x (see Fig 2), the two lietog fast- 
ened together through liolt holes II Sand U then 
rumniefl up over the pattofep wblcli Is now inside tlie 
(Contittur4 on pope t9if 
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WnA vimw of tiM mcfCor WMbm oad Mfar tm vtow Mi yh^W of mAat 

TktM MCtUu tlMiirlBg laipwtMit fMt«r«i wi Um mw OmIs Mm car 


A Steam Car That Is Different 

Gas-Car Control and Gas-Car Finidi with Steam-Car Smoothness 


M ORD than one iiteom car has bein hulled ai the 
new departure thnt wt ntd round the knell of gnio- 
line eanct but mNnehow <t i tlier nitus\ < f the ne tnarYels 
ha\e failed to materialtie and nearly all < f them hare 
dlmppeared entirelv frcni the markets the> were anp- 
poeed to capture The i Hnt Ipal reaw no f ir this were 
that the ftialta of thme earlv niodela were fundamental 
and their complexit\ waa mich thnt drtvera gave them 
little cure and ntoch abuae The result waa of course 
lack of confidmee on the iiart of the driving public 
But despite the absence of steam automobiles there 
has been greet Imiirovefnent In steam deolgn and con 
ntructlQO and the ntlllimtlnn < f olla for fuel In the last 
tlfteen years Is the time ripe for a car embodvlmg 
these Irapravements? The destgners of the Ooate car 
Illustrated herewith feel Dint It la. This steamer pre* 
Mints an atpeamme m nearly the same m an up-to-date 
gHSnllne mnchlae that It U pracUcallv Impossible to tril 
the dlfTTrence Even uptn close examination one might 
be unable to detect the fuct that a gasotliie engine was 
m part of Ita eqalpment A fimt brake and a tinfdi 
pediil occupy the usual pcaltLoas and n gear lever ez 
uctly similar In appennuKe to those In use no gaeollna 
lara Is also pluuid as It might he on a gas car The 
dash bus a awlUh there are electric headlights the 
rear axle (s praitUalh the same as those In ordinary 
use the radiate r which hufipena to be a condiciser 
Is nevertheless to all Intents nod purposes a radiator^ 
and only unikr the h md Is iliere a change 
But here the thnn^ la manifest A be Her occupies a 
position Jiwt behind the radiator and Immediately 
behind that under the driver s feet ts the engine and 
gear box Onh in these units la the car different 
To atart the lar the drl\er dots as be does In a gaao- 
Itne machine Ho turns u switch— starting a small 
electrk motor which drives a fan and a pump The 
ran forces air Din ugli tho firebox and when the pnnqi 
Ima placed the fuel under 4't pounds prewure the anto- 
iiiHtle atomlxlng jet at the top of the firebox opens 
uttd qmjs fcenwne (ebMi here gives better reenlts 
Ilian gaHoIttte and Is far cheeper) Into this firebox In 
quantities ejckctlr suited t the mn unt of air that en 
tern The k eroee ne Is spra>ed 
past a spark plug which au 
totnaUcally Ignites It mak 
Ing the old and objsctiooabfe 
pikt Ugbt* a thing of the 
isist The fire once started 
inoiigh steam to run on is 
generated ahmist at once 
A throttle lever placed Just 
lieh w tiM wheel controls the 
entire forward movement of 
the car There are speeds — 
two of them forward and one 
reverse— hut there Is no 
<lutch and the car starts 
Just u mdlly on high ns 
iM low >en little use will 
« ver be ftmnd fi r low except 
In emergmey where excessi\n^ 
power is retired 

T re\eiiie It Is neeewtsiy mn 


M with the usuol car tt idilft genm fbr this steamer Is 
n t equipped with a reversing engine Tbs reason fur 
this Is that most people are ftunUlar with tlm nsnol 
gear shift reterse while few understand the jwlBdpto 
whereby a simple shift of cams r ev e r s es the steam en 
Rlne Being without a clutch however makes It neoeo- 
Mar> for the driver to clone the Dirottle before becking up 
There ts a clntdi pedal however but that Is uM 
f nly when more power or speed Is needed Then this 
pedal Is depressed allowing steam to entMr the eylln 
ders for the full length of the stroke When the englDe 
does not require this extra power the Inlet cuts off the 
Incoming steam when the stroke ts flvMig^tlis com 
fileled and the expanding steam eumpletie the stroke 
The engine ts V shaped and hoe three cylhadire vrith 
two on one side end one on the other Had they been 
placed radially one cylinder at the bottom would have 
caused trouble by rediHing clearence and would have 
ben a catch all for water that might collect from 
condensatloa endangering the cylinder Iterif which 
might haws been subjected to fracture because of the 
water belag comprssaed by the piston As the cylinders 
are plaoed there la no posslbiuty of this and the 
crankshaft Is so swung thnt an impulse Is gtvmi U 
every 120 degrees while the ImpulsM themselvee are 
felt through verv nearly 180 degrees thus overUppIng 
for uearlv 00 degrees and adding to the usual smooth 
ness of the steam engine the overlapping power of the 
raulH-cyllndcred gasoline engine 
The eoflnt Itself is light small and powe rf ul 
Tested as a gasoline eUKtne would he tested It prodmes 
over OO horsepower and jet it swings no flywheel and 
carries but twenty odd moving parts. There are no 
spark plugs In the cylinder^ no carbon to ftml tbe oil 
and hunrv the wear of the cylindsr walls and pistons 
Tbe pistons themselves are fitted with three rings each* 
whkh offers on exceptlonat Ihctor of safety 
The Inlet and exhaust valves ore shnllar to Cboee In 
uw In most gasoltne ears. Tbe taeomlBg steam uaters 
when a poppet valve Is actuated by « camshaft, and 
this inlet valve cl oses when the piste bos moved five* 
eighths of the way down the eyllnder except when the 



foot pedal Is dspreemd, wbsn it allows steam to enter 
tor the entire stroke At tbe bottom of the etroke a 
port shoUer to timet In use hi some t wxKiyeie snglaes 
la unoovmd, end tho steam eecapes until that which 
remains In tbe cffhBder Is under ordinary a tmo s ph e r ic 
preasuro, But tosteod of the ptote s vranrlclhg 
this promore on Its reCnni stroks^ a relief valve opens 
and the retumhig piete entirely exhanota the steam 
At tbe top of the stroke tbe rrtlet valve ckM timA 
tbe Inlet opens, repeating the cycle 
The eacaidnf Mem poaaes into the radlateHke con 
denser and when oondeneed returns to the water tank 
aa water retaining some of Ita beat and ooneequently 
subject to auiat usa again Tbe cor canfee 25 gsUons 
of water and neede to he filled only after several him 
died miles 

It Is only natural that the boiler of a steam car 
should attract attention The Coats boUer la unique 
In several of Its toatures. It is built of 20 drawn steel 
water tubes each 1714 Mt long These tubes ore very 
eerily teterthangeable and eon be remove d and leptaead 
msnOy by retaoring two bolts at soch end The heodem 
are built of p r sosefl steel and are otefburth of on lodi 
thick The hot goeee pass down the firebox and aye 
directed upward through the torwerd half of the briler 
to the suparfaeater above, and aftor peering the super 
beater and the ateom Cheat, which ore located on top of 
the holler tboy pees down on tbe otiier ride of a bailie^ 
plate that runs verdeaRy and laterally between eunreu 
In the water pipes The used gases pose through a long 
pipe tbe length of the car and are flnaUy tnet In muck 
the seme way as Is tbe mdiaust of a saseUBs oar mtbe 
whole car thme Unot a ringle appliance that le subjset 
toadhutment There to nothing tet to not iwruMnMntly 
set and cansrqoently there la no temptation on the port 
of the amstour drtver to *monkqr* with hto cos SVr 
instones the vote that gpngrs the IM son hr Bo posri 
biuty be changed. Them to no adjuriment to it The 
safety vote on the boUar to eat and sealsd. ttoognot 
be taupmd wftb Tito tte of # syrtteh storti the ear 
and when the steam pr se sne e egsMe W peunde the 
fnri to ftutMgttoalto tufitod «ffi and wh«i the prastoire 
has lierii Mneed to wf 
pounds tiia fuel totwtoMti 
eallg tmud Oh and to Ig 

ititod, noi& pllic fMlMr 
to a riMHPte 


ChssM of the new sterna can ■hewind leeatton ef the vawssa ga>ta 


In sold wMNr tito ear 
standi no ;n#e dgoM qf 
ftering thoh a ear 

—toes hi met tbA the hoot 
MonA I* tiw MNir m S* A 
eonridefobls ttoto mhrinda 
the pnmftil|[t|' otC SShSt 

van* «pM 

idH to ttvmdto qmw 

AwtoMKitottitoMiito 
ttwaa ttm « A ito t M ^ 
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I fT iMNkf 01* cNUkitMi f» « Aer 

I Mm^mi tmtl thyw4b (k* iittNi it 
imt i ) < i i ii rti M r ft totiMK aNntai 
. M> ikto MiHiur iv tbt ytpiwt vm4h«im 
Vkft dftttot Ift aMlIgr uftAft lor ftriftc MM 

ftMi tMftJMftrtit t«« ftftwn. vMMMHrtkcd 1tatfl«, 

tmn tti ift i i i tt iw t N lmlt n»>i w <■**»■> laa ftitelacfc 
pc DAfiNl^th todl sSttv tohlBn; Tb# fflutirifito 
1 itm ffnwhtiTitpa mmmfm hyCwaMt md lyCr» 

ffe iMlSS^b MpanHb^ 

kttl 1« m th« boMtPi 1^ hhwtiig thmiili 

ilwi«ICMiriMMa<ft«am«htto«BPlDBlflM fh* 
botttft PCBtjhwng Tbt Civlep may bp outM 

taji^ a kUk wlOKMt daigwr of Am and tba mnoba irttt 
ftiUnr Cir ptmabi w t ttw m t asy t«Bdnqr of its owa 
to tSM « ttkft. 


Blfstwlbg Appurmtw Ttat Olkpaniw with 
VM 

I V ft gnat maiy tftdMriaa, sodi as tbs manamcture 
of salt, sngftr, oaiiatle soda and potash, an aasentUl 
Itetvrt oC tba opuntlon Is f3w araporatloo of tba axoaas 
watsr from tbs sOhitlcam of tha eirstala To evaporate 
10$ ktlognuns of watsr at lOO argre es OenHgrade, U7 
raleriaa of beat most ba famished, which ra^res tha 
baiaing of not lass than S90 to 200 grams of good 
aosltty oaal, Tba haary Has to the cost of coat dar^ 
ing tha last ssren yaars has lad to many attempts at 
the toidtog of a lass oostty method of avaporathsi 
Ona of tha most to lw a stln g of tbaaa la a rarlral of a 
pr oBsa s soggestad by a French toraitor named Pallataii, 
nearly a bvndred yaars ago (1888) Hie prtodfda 
open which this method U baaed Is shown to oar 
^wtng 

lha aolotlbn to ba concantralcd is plscad to a can* 
tatatr. A, to which is immerard a coll of topa B The 
rapoe abora A Is drawn to by a cnmpraswr which ra- 
caovraaaes It wltbln B Hare It Is condensed and fhos 
last or aa Ita latent a%aporatlan beat to tha eolation A. 
It U afldmit that tha same heat reqalrad for tha erap- 
oration Is osad ow and oyer for an todeflnlta number 
pf koma Tba water dtoebargad fhsn B Is pore dla- 
tmad water, ao that the p r oee m can ha made to serve 
a double po rpo a c c cooe n trotkm and distillation 
It to obrloaa that tba Ugnld whldi la condensed to B 
moat hare a higher tampemtnra than that of tha sola 
tlon A, ao that them may ba an aychangw of heat ba- 
twam B and A, but tba dUDmunca batwaan tbam need 
net ba vary great provided tbara la not modi toss of 
heat, tha dapwa of oompraastnn provided by tha com 
prsasor most ba calenlatad with this to view It mast 
alee ba taken Into account that wImb a solution is 
oonoantrated tba \apor tanston of tba aolvent la low- 
«rad— to otbar words when tba aama p reni o re Is main 
tatoad at tba aorfaoa of tba aotntlott tba tanperatara 
of tba latter wlU rise when tha conoentratlan Is In 
creased. Under tbaaa eondltlona tba tapor or ateam 
abofva tha aohitlon Is sopsHieated and tba oompreasion 



- .... 
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Wtoeirt laker Ikat leBa besr ato to HwlaHay to 
drytog apparatae and the tthe 

which it andeegoee tocroases tha degree of the euper- 
heettog, ao that to aeenra oaodensatton cm most to^ 
water Into the compceeeor There are practically no 
calortas lost stooe the loss which oeeure in the com 
preeeor to regained In the steam 

The sole expense to that at the medumlcal nergy 
required to operate the compremor This may be ob 
tafned from an electric motor which may be run bv 
water power The chief dltoealty with thto method 



TV IMIees evaperater 


has hitherto been with the com pres eor since both those 
wblrh have an altamating movement and those known 
os ejectors to which the vapor extracted from the 
aolutton to drawn to and compreaaed by a jet of live 
■team, are onsolted Tha uaa of a rotary compressor 
appeara to ba more promising to feet, Important appll 
cations ware made to Ckgrmany daring the war espe- 
cially for the concentratton of sea aaU 
Aside from the economy of foci tba advocates of the 
Bslletan pmeass claim another advantage— that of the 
facility with which it operatea at a low preasure and 
oonaequenUy at a low temperatore which of course 
makes It vuloaUa tor treating sabatancag which undergo 
alteration at high temperatnres. 

The rotary oomprassor now to nae however, to not 
practlcatly aOldciit at Icsa than 80 to 100 horsepower 
Hence It can ofawato only upon gases at a comparatively 
high pranrara For thto reason the Pelletan evaporating 
proeeas to limited at praasnt on tha on# band to large 
ptanti and cm the other to avmporatlan not raqulrtng n 
Ugh degree of vacunm. Ita appileatton will on 
doobtadly ba widely extnded as soon as a rotaiy com 
prsasor baring a high degree of ^med and cupola of 
extracting gasM at hiw p ro a rorca to constructed Even 
now it rsaolts to great aavlag of foel wbara It can ba 
sulteUy amployad 

Avtomtie TraBe BegaliitiM 

A OVOUATIO tntte ncaUttai la own ud inor, the 
ordsr of tha day Mttwaukea Is tha latest city to 
tha fhM with a device to effect tbla. Hm noteworthy 
to a tu r a of tha tastaltotion wUch wa Ittnatrate to tba 
cjKcallmit pcovltoon which it makaa tor changing tha 
dlractton of tnUBe 

Tba tour opin wtodows whldi o«r pbatograpb showa 
are dipltoatad an the other Vdea of tha poet Tha 
Upper aowimitoisnts show the stgnal **ao in green 
lattera «n dm east and west, and **Stop* to red at 
north and aonth. Tba tower oompartmento reverse this 
arrmigteMot Vtovarual from tha one sat of slgaato to 
dm otbar to ikmo aatooiadoalty, by means of a dodc 
control AetolBtog to tba^uMua Itoportanca of tba 


streate at whoaa tetorasetfton tba ridwal stands, tha 
upper ar tha tower sat of sIgBSto may ba given mora 
tlma than tha oppostog ones, fay proper satdng of tba 
eontfols. 

Tba tppaaltog teatarr of this atgaal, however to tha 
Obaaga globa that snnuoimte the whola This 
Is Ut for a few ascooda only, just before tha shift to 
the stgaals It glvaa wanting of what to coming and 
affords an opportunity for all vehictea on tha street 
that to aboot Co ba blockaded to clear the crossing 
Thto gtoba to 10 lacbca In dUmator and when lit can be 
seen for a mile 

Daring the hours of darknecw the four base lights 
are also Ut so that there can be no excuse fbr any 
drivers crashing the concrete base of the signal 'Die 
whole Installation has mude a decided hit with the 
Mllwankee public pedestrians and motnrtoto alike 
and the use of the device will he extended Since It 
waa installed on August iJth at me of Milwaukee s 
test comers there has not iieen a single accident here 
Tlie signal to the Invention of Hugo A Klelnsteaber of 
Mllwankee s police and flrv alurm n\ stem It goes with 
out saying that at times of pniude Are extra heavy 
one-wav linllK etc the motois can be thrown out of 
gear and the algnal operated b\ hand 

Hebum 

T Hhi experimental helium plant nt Petrolla Texas 
conducted under Ute authority of the Ami> and 
Nax> Helium Board was In opemtlon during the jesr 
at various times and helium was produced for short 
periods A atodv of (lie practh abllltv of storing this 
rare and mm Inflammable gas in mine workings was 
mude at the Bureau of Mines experimental coal mine 
at Bmeeton Pa At the cr>ogenlc or low temperature 
laborutorv In Washington D C liquid air In quantity 
Is now being produced The pritnury t b|ect of thto lab- 
oratory to to investigate gasea and liquids at low tern 
peratures with speilal reference to the separation of 
helium from natural gaa Field ln\isilgaUoiu of pov 
alble snpplics of helium In natural gas were completed 
during tito )ear e\ery known gas fleld in the United 
States huvhig been tested BesuUx were markedly 
successful as they hii%e shown that Ibis country con 
tains tlie largeat supply of helium beating natural gas 
In tlie world 

A CooUiig Fmi That Advertiafts 

A n Artoona shop that wishes to keep its patrons cool 
and at the same tiuie justlfv the expense some- 
what b\ advertising bemflt ran two series of fans from 
the front to tha rear of the store I>a(ii fan surface Is 
a muslin sign on a frame suspended from the celUng 
A jointed n d runs Uu entire length of each sartes with 
a |dvot connection with emh fan rod The long rod to 
pivoted to ona side of a drive wheel In tlie rear so 
that as the wheel revohes It aJhrnatdy poahea the 
fans forward and draws them back The power to 
secured from tba regular power sliafts used bv tbe^ 
concern and being of a very low order It costs llttto 
or nothing to produce 


These advcrttilBg rigns are faii% toai they are recked 
hack and fortk uithair bearfaige by a aUt 
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Sdentifi^^Pioad L^tdatloii . 

How the Federal Highways Act Will Take the Qh> 0 «>|iiaa Charafttetirtic Ontef Atoadfin'W Boftl S^nlMiK 

By C It CkmAjf 


YH£ rmtt^] stttteH lifift new noHl now 


(lp^ot^peci, Krdw up nn<t uverran our two mtlUoo milM 
of iiiKhwHjs, wltti hlghwuj lefclHlatlon lawlnx for t>e- 
hlnU ftH (le\(*lopini*nf HpornUk uttanpu to Arrive at 
II cotiKlHfent MchMiie of u country-wide road eynteiii 
Hort> made chnok In i»olnl belDK the Bomiu of Public 
lioudri with Hh eYficrimental luborabirtm, tind tla* re- 
cent F (floral Aid Road Hllln, encuunudna the noveml 
HtiitcH to IniIIU rftddHi by imylna pert of the coHt from 
Tlic natlunnl trwiHury Dut not until the imsAage, In 
\o\ciiil»er» of tlw Federal Higli«u> Act could we be 
Mild to lm\e formulated a real road polli> ThlK bill 
mnrkft an efioidi In our road cmHtruf (hai lH«ciinNe, Aral, 
U ouillnea the hetdnnlnga of ii nHiloniil hlahwnya Kya* 
idu iind MHvmd, hecanae It eMtabllNhcH new principles 
In tio* leKiil UHpe<*t of itovemmenial itind conHtractlno 

flKtierto Fedeml itid Iuih Iknti rllMrihutod iitmuift the 
MuicH according to ii fonmilu inking Into conHtderattoa 
ixletinit road nilliHiKis iHipiilutton and nniount of mnil 
free delivery routi*M Jtc\ond tliln the Federal Kovom 
tiient did not po Htuten were |H*nnlttefl to Hpcmd their 
PedCTiil aid uimhi iin> nuidK in the Mtiite they dealred 
flitch inlKht tilled with the iipproxnl of the Secretary 
of Aurliuiture 

Now ull KfKhwnl aid inaM he siamt upon not exooed- 
Intf 7 per cent of kihIi stute road mlleuKe» and three- 
He^’Miihs of thiK iidleuKe must be “primary'* or “Inter- 
srate'* hlfthwiiys Moreo\er, the dcslKnatlnn of ttnvie 
InterHiate hlKhwuye In left not entirely to the State 
Road Ctmunlwdou Tlic road plan of thJ« OonttnlHKlfia 
for btKliwa>M to receive Koilemi iild la 
Kuhjuct to review and aptirovHl by flic rpsssss 
HtHrretary of Aarieniture (which niptina. In 
effect, the Ktimtn of Public RtMidal, ko 
that the **lntonitute * hljthwayR of ndioln f 1 

ink may he made to Jobu In other 
uorda* IJiMle Siiia la Rnlna to glw Federal , 

aid to stutea, lut before^ but now la mdng ihoulc 

to la* aiire that thre«MievcntbH of the nmda Outn i 

ao Hided Hhull form a national hlghwayM prufe 

a>atctn The reiimlnlnn four-aev«ithH of f\ 

a atate*R road mUeaire wlUch mai ret<elve ^ 

Federal nld* muat '*ci»nnect or correlale ^ 

ullh the thrw-aex'cntliM, - 

Tbia l» the real Ifeglnnlnir of national ^ 

hltfliwayii. TIih iMmer of Initiation of n jj, * ™ 

Fedeml-atded mud htillding pnurrum Is ^ 

Mtlll with the Hlute hut the iKiwer of veto flclion 

U with the Secpetary of Affriciilturc. atiU ond W 

neither ntnte nor Secretary may penult Act ID 

)i>KH than three-seventhH of the dcalgnatetl a$ thu 

iiiHeQlw to receU-e Fcdentl aid ThE I 

TIte iiawt \ltally ImiMtrtant pn»\lHl<m of 
liMt Federal lllKhway Act la that for 1* 
nutlntenatice (NiPloualy enongh, we, who 
pride ouraeivtat U|)on Iwlng the iikmI practical people 
In tite world, esiie* Inlly In iiiattera of engineering, have 
never fnlly nwognlxed the undoubted fact that roeda 
e-ear out iiwt u« do any other man made product Onr 
roads Imve been built, oftao, aa well aa rrmda can be 
built Our engineers need take a seat back of no corps 
In the wvfrld when It contes to layout, drainage, carrcN, 
grades, umterlnlH. fiamdutlona, anlwitll pm king con- 
Htructlon, and ifnlsh Rut we have too often gone 
uiHMi the hyfKithcHlH that a ngid imee built was like 
a uianument, enduring f<tr ull time lienee an tnioler* 
able waste of public namoy has reaultod In tlie often 
mmplete deatnu*tl<iQ of fine nutda. due to pni-Hliuony 
in malnumim4*e funds or the complete almeticc of any 
N^stemBtle mulnttvance plan 

Nothing like that under the new Federal Highway 
Act States accepting Federal aid tn hutbl rouds roust 
imilntiila the rouda so built and provide In adxonce 
tiu neccMwry funds If they do not, the Secretary 
of \gricnlture will notlfo them If, after notice they 
Ntin do not maintain theSv^deral aid roads, the lotted 
>itap*s will «tim Into rilcli stuteH and do It* for the 
Htaie and thereafter those statea get no more public 
ftmdtf for naid impruvemnif until those wainteoance 
bills are paid In foil 

As the tiiiH* to b^n to maintain a road la the day 
when It In oissied^r frame, no state can accept any 
Federal aid ft>r an^^d buUdtng without sbowias 
funds In hanil for innlnteoanre. 

Here la the second legal ptovlng kpring toward na* 
tlonul highways, aa completely made, owned. Improved 
and nmIntAtned by the nation In course of time, as a 


torgar and larger odlease In each state gats Improved 
and demands nialntniAncc, a larger and larger propo^ 
tlon of state funds will be an UtUlaed. The “satufoCImi 
lH>tDt'* will come somettma* whan alt the stats^a mad 
funds are absorbed tn nialntananoa. At that ttme. when 
u state finds Itself estopped from further parttdpntlion 
In Federal aid because all Its available funds am need 
In maintaining already bulH vydml-ald roads, It Is 
likely to hccoipe an eotlmsiastfe oenvert to the doctrine 
tliai the Federal govermnent sbonld mslntolfi alt IntMs 
Hiute And when the United Rtates undertakes n 

IMillcy of rood maintenance It Is obvlnus tliat It wHl 
also undertake a policy of natkinal nmd-bnlldlDg, 

t |Nm these twf> grmtt pn^risloas of the new act 
“hung all llie law and the prodts^ (to puraidtrase) of 
road building la Its new kwl aspects. 

There Is no loophole left for political graft within 
the statsw fo times gone hy Jute upon the State Road 
OonimUMlon were ntit Infrequently looked upon as 
proper rewords for party work, without any regard to 
the engineering htnc*Hs of tlie appointee to the work to 
be done That la n(»w impusslhle. The act speetdfs 
only such ^dimtble types** of surface and materials as 
will “adequately meri Ndh the existing and probable 
future tralllc neeilM** and also lays down the dictum 
tlutl the word “nmlntcnanoe** meons “the ciinstant mak- 
ing of needed retailrs to preserve a sniotith-aurface 
hlgliway '* 

From time to time there have been examples of well- 
conducted pritpagunda campaigns in this country look 
Ing toward the aibq>tlon by the United States of some 


O NE of Ihs natural cornequences of nalional growlfi ofkl nahona/ 
dei^lopmeni u that $omo lAmfs that avre once regarded ni mol- 
(eri of purely local concern, m which the Federal CovemmerU 
sAouU iWer no arcumtiancei meddk* are note found to be of more 
ihon local coruequence A hundred Jtean ago i( irot not mere heal 
pride and prejudwe that made road^makmg a local affair it Bos the 
Perp nature of the cate that made it so Todap, bp the same lolten^ it 
u not Federed mterferenu or the destre of one tecUon of the country to 
run thmgi for another section that leads the CoPemment at IVashmgton 
lo loitc o i^eep inlereit m roads throughout the nation and to formulate a 
program for their proper construction and maintenance d u the fact 
ihaU in /92/, roads are a matter of national concern that lead to thu 
action fVhat the Federal Government u to do for Amenca's roads, 
and »hp. and mhat should grow from H, under ike federal Highwaps 
Act teh^h nmi poueJ m jVoremher, and u fust coming mto good effect 
as thu ksut reaches our readers — this u Mr Claudp's theme here — 
The Editor 


**Ntundnrd tyis* of ivmd Naturalb the pe<»p1e who 
make hrt(k Mould like to see brick made the standard 
Tlie crmcrete people would find much pp»>flt could Uncle 
Sam la* led to demand cimerpte for all road otmatnic- 
tloo, and the tar-imd-oll product people would like 
nee itainidam rtmds treated with their prmtuctH made 
a standard 

Their h<n^ «re llmilly and forever dashed In this 
hill, which Is as it should he In n coimtry of such 
variety ns this, whore both the mad-need and tla* 
rmid material vary largely, the quH-fflratlon of any 
one type as a standard would be a **iiork Iwrrel* of 
unpriH^edlnted prvqMirtions Hence the ppovlslim of this 
act Is of grsHt Importance that the Hecretary of Agri- 
culture “shail approve the type and width of ergudme- 
tlon and recimHlnutliin and the character of Improve- 
ment, reiiair and mulnienance in each case, CfUisIders- 
thxi being given to the type and ebsmeter which shall 
best lie suited for each locality and to the probaUe 
obarseter and extent of futiine tralBc,*' 

unfortunately, our leglvlAfora Htlier lack vMnn or 
have too much ennadence la the ablliry of any one lama, 
no matter how bnnest, to Oeagt criticism. For wtdto 
the act specifies a wearing rarfsCe of not less than 18 
feet (save In mhoa special coses) the Imisirtant matter 
of “right of way" Is dismissed with the single pmvtin 
that It he of **ampU( wlddiJ' What, O Sot^ ia 
“ample width r 

Rpoedway and Fifth AwAue were both of **auip)e 
width" whoa laid out. Are they now? At what ooat 
couM Broadway be wldenedl Had Broadway berii 
widened a hundred yean ago it wonld have coat, pcf- 


lups, teas than wimM now be needed to wMin «oe bloek 
of fta ^^ gt k, 

Ae o uuntr y puad of today la tfao latendty Iswievard 
of tpmomw. Twenty ycare ago an 18-fodi road be* 
tween ttem Torfc gnd Phtladripbia waa pliaty b4r 
nough. Ia It eo to^T 

“Ample width** mriina aaythtaig, or nothing, Donte- 
llse a man bnHdfog an tS-foot road today thinks 80 or 
40 feet of right of way “ampin** But what of tenof' 
row, a hundred, two hundnd, tbipe hundred ye a rs 
henret Will a hundred, two hundred, ev«n three hun- 
dred feet be then of “ample width?" Doee It take a 
Jtthd Verna to imagine a dOh-toot boulevard between 
great ritles. Its crater devoted to htifowpeed tradlCi 
Its adJolDtng sections to nnnnnhspeed trsAc, Its edges 
to truck tralhc? Why wait until property Is pro- 
hibitive In price to secure a real “ample width?** 
H<»wevrr, no law Is ever perfoct aad this one d(ieHi*t 
pretend to hew It la a great step In advance It turns 
over to road making nn ciu^nuous amount of eorplus 
War UepArtiiwnt machinery — tractors and road ma- 
cMnea, steam shovels and concrete mixers, etc. And 
this Is 4»f vital Importance . for states too poor, or too 
backward, or too Ignorant to appreciate what modem 
luudilnery can do. and whhh therefore will not pur* 
chase, will take as a gift and use the **new-fan|ded“ 
road mqklng metbuda And once the fibject lesson has 
been merit exit the old way of making ruadg, by riiovul- 
in hand and Inexpert labor 
The now law la speclflc on many other ptitnts. One 
of special Interest to travelers Is the proriidon that all 
Federal aid highways shall be toJbfree, 
s:zsss:» and that “bridges'* are evsuddered as In- 
cluded in the term “highway** So there 
ifaona/ ^ ^ ^ bridges If they are 

mau Federal aid highways. But It would be 

I moi- Impossible in an article of this length to 

analyse the MU In its every section. Suf- 
Hee it that this la ermstructlve legtslatlon 
local that It siwclftes on Interstate system and 

os ifte demands matntfimBoe, so that the hundred 

\en, it und fifty millioiui of dollars which may be 

ilry to siNmt by states and nation together In the 

mgion opxt eight months will go for antnethlng 

late a which really connects part with part, and 

iaH roads wtdeh once hullt can not there- 

t ilT ^ neglected, to the detriment of 

^ tralllc and tlw wasting of their cost, 

roods, 

\waps Whj Not StBlnbflg Steel Cotlerr? 

effect A N Aaierlctin lately returned frotn 

yje — ^ abroad, having visited Bouth Amer- 

ica, Austrulla. Bcmtb Africa and Great 
Britain, was Impressed with the atatn- 
i.TT. reelstlng steel which Is now very rapidly 

repilaclBg the usual form of steal cntlery 
knife He made Inqulriea, (ui coming home, whether It 
was poeriUe to purebaae similar knives here , and he 
fmmd that the Imlvas available were Indlffemthr fin 
tshed and It wua dltOtelt to get any of this new steal 
On further ppee rin g for Infonnatlatt he fomid that 
tlie best of thlr stain realsUng steel is the result of an 
ln\'ratlaa on American soli He mkde 4t fals biurinese 
to call on one of the large cutlery raaiiufocturara to (tod 
out ttrat-hand why It waa not ptMrible for him readily 
to buy nevei>statnliig cutlery Btriiiped of much ver- 
biage end extranboiw matter, the exphuiattQn offered 
was that the American consomer had already gnteti- 
luted the fSsiulUar phited knlfo with Ita utter InabtlBy 
to cut anything foughtr than tiot butte, for the old- 
fushtoned stain-BivHtng steel knife , and that the Amer- 
ican hottsewlfo had,aot become educalM to the affran- 
tagea of the ststolesa sfoel and to Its beiutty. 

Under croaawxmnliuitton. however, tbU manufoctorer 
was asked how long the average sUtetess steal fetfo- 
blade ought to last with the amouiH; of sbarpetong It 
Is likely to get la ordinary use. Hrioctantly and lnde^ 
loftety be put the period at ahrat temtr mm* to 
resprase to i;he MtaJiXp question, he ibeo ftoefy aduAh 
ted that trithtai a very short time hfs phut alpne defid 
turn out all the Wvea that fba Afosrfcen public tere ^ 
likely to hny pt^gptg tbmt were ho rephMnshto t« a 
period ef^rity^tetotFlws. ft a^r% tharefoiu, CBM 
the enlF ?rey tint Anertten eonamb^ pQMk 
stalnUis stest toteM in Pff tottA thtow 

As ter thrir driver 

kiiids of kntvea wtti hardly rate touch reted tnV nn hri s 
it be on the graini4 of ceet 
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The Raw Materials for ilitificial Daylight 

Some of tbe liule*Kiio«m ProceMes and Madbines Used in Making hcandesoent Lamps 

By Harry A. Mount 



General elew of tJie equipment for malUnf cleciric-liiclit buiba 


A &BZBF (nvwrtlgatUn m 
tbo pert of ibo wrttsr 
nerved to eetabUeh tbe foot 
that ft Tlett to one of tbe 
mreftt tocendemwit lamp fpe- 
terlee near Vmw York, for 
tbe pnrpbee of d aeeribtag to 
reedcre of thle looitnal 
tbe latrlcftte proceee of 
iiteimfftctnre-*or tor any 
otber pttrpoee— troQld be tm- 
ptmkMA. Aelde from tbe Qei^ 
num dye Industry, there la 
perhaps no other which 
guard* It* aecreta eo cloaely 
OS does tbe Incandeacent 
lamp liidustry> Motwlth 
standm* that tbe electric 
light ta one of the oatstnnd 
Ing devriopmenta of nn age 
of oieehanical and electrical 
roarv^ tow persona know 
nnythln* of the method* of 
inanntocture 

An offlclat of one of the 
great factories of the kind explained tliat wlille the 
largcet plants operaie under llcHiRe from a parent ctm 
dtn, which lualntatns great central research Inhtimto- 
rles, each of the Individual plants muintatns n reseurdi 
staff of Its own, engaged especially In the design of 
automatic machinery for lamp tnnnufacture Thus, the 
nwearch development on lncondeiM*ont lamps Is avail 
able to all of thene associated tiiHnufacturcni. hut the 
machinery Is not common prvqierty, and each factory 
luis secrets which It guards even from Its assraiates. 
And espetdally are these secrets guarded from the ears 
and eyes of mhos dfteen Independent manufacturers 
who openite without license But through the courtesy 
of Mr Charles Blsler, of Newark, N J , one of the tore- 
nuMit designers of lamp*maklng machinery, we are 
at last enabled to iHfescnt herewith what Is bellevei] 
fo lie the first popular exposition of modem electric 
lamp making. 

It Is prohftWy because the public has not been nl- 
h>wed to watch the evolution of lamp making from the 
days of tedious hand work, that Uie inachtnery ahfcli 
makes modem laiinw seeum little short ot marvelous. 
The madilnes seem the more wonderful to tlw e>e of 
the hi> man because many of them bundle glass, and the 
Idea of modeling glass parts with minute precision by 
antumatlc mactdiiery is In Itself something »f a novelty 
The usually welMntomied num would probably say 
that Incandescent lamps were made by skilled liand 
workers, trained to the tedkma processes involved. As 
a matter of fact, tliey are toudheil by human hands 
only In betng transferred from tiuichlne to machine. 
Marveloasly contrived machinery now does tho work 
that once was done l^ skilled flogera. 

Have you ever examined tm electric light bulb ftmn 
tbe viewpoint of a manu- 
facturerT It preeents a pua- 
altng manufacturing prob- 
leat In making an ordlnaiy 
vacuum type lamp— the can- 
lest of all— tbm are no less 
than oeventeen distinct man 
utocturing operations. The 
gas-fUled lamiw require a 
number of additional proc- 

The first step U the draw- 
ing of the fongsten wire tor 
the fthunent, and In all In 
4o«try thm la not a tpore 
delicate manufueturtag prec- 
esft rAm timgsten oome* to 
the plant in tbe torm of u 
and by means of 
tfrM 4>ydrauUc presses ex 
^ eri1»if tretuenOou* pressure, 
th^ p owder is molded IMo 
mik ^ of i» inch efioiir* 
and Id to 10 inchim 

no sibg mwt ho indot 
bondM in remov 
tot Oroto toe MM and 
H to ft Storing 


fumact*” whm* the two ends are connected lo a power- 
ful eldiric circuit Ourrent is passed fhrough the (ung- 
sicn slug until It Is licatHl to Inmndcscence Tills 
nuisps a welding logcihcr of the pirtlclos which coin- 
tNSw the nlug after which It Is not so liable to break 
The metal Is still brittle. lM»wever. to he drawTi Into 
wire In the ordlmiry inunner and swaging Is reti(»rted to 
The swaging luiiihlnc contains n niutflplUltv of imiiill 
hniiimcrs which operate very rapidly and bout the shig 
down to a Htiitiller diameter Bv a number of swugtng 
o|s rut tons the slug Is flnitllv reduced to a wire nUMit 
1/33 of nn loch In diameter Dniwlng Is then Iw^un 
Tlie wire Is drawn through a succession of diamond 
dies, each die redming the diameter of the w!n» aUmt 
10 iier cent The dU»s (*onHlst of steel blocks in which n 
diauKUid Is Met A bole Is drilled thrtmgh the dlaiumid, 
tJirougli wiiloh the wlr« Is drown inei hunlcalb \Vheu 
finally the wire Is drawn to the fineness of a hair Its 
original length of sixtenn Imhea has Increased to thou 
Kimds of feet Tiu hiKt stages €»f tho dniwlng iniist h** 
<loiie In very fine steps f(*r the wire iniisl bi» i>erfcctly 
drawn and of a uniform dlameior to Insure n uniform 
qimllTy of filament If the win* is to Im used lu the 
ordinary >afiiiim it|>e of lump It Is then taken to a 
idg xng machine whkh heats the win* elot trlcally, htmds 
It In the xlg sag shii{ie It must hn\^ lo (he lamp, and 
winds It In this shape tm siss>ls. The cniriul step In 
this operation — the lamUlng— takes place In a nltmgtm 
tilled chamlwr while the wire Is hot 
Tlio next step Is to make (he stem which suppirts 
the HlnmeiU In the lump Tills cunststs of a “flare tube” 
or hose through whU*h lead In wires pass to cttrr> tbe 
< urrent to tlie filament, and a “enne” or n>lld ghiss Htein 
with “tmthoiN** at top and bottom to hold the wire hooks 


that finally support tlie fila- 
ment 

The stuck fur the “flare 
tubes" comes fruui tbe gtass 
mnnufuiturer as straight 
glass tulles about three feet 
long Tliesc ha\e to be cut 
Into sliort Kngths TIh* cut- 
ting is done by a girl opera- 
tor who holds a handful 
against the Inverted V shape 
edge of iH iirlK»rundum wlieel 
nmnints at 1100 re^ohithms 
|N r minute Tlds qultkly 
oft tla ti» the 

right Itmgrh and a skilled 
operator with this simple 
mnihlne Is aide tu cut from 
*1000 to vaki flar* lulies per 
hour The wIkh'I of the am 
t htnc Is ent loHcd nud ihc 
he using Is HO designed that 
II <*entrifugal exhaust iidlitn 
t (kes pliuv, sm kJug llte glass 
dust uwa> frmn the ()i>eriitor 
The cut lengths full Into n homier from which tlie> 
pass to the hopper of the *auiomutl« tlim* iiuic bine 
This miuhtue miikis a funnel HhniNsl Hurt* iit one 
end of the tube The tulN*s are fed from the hopp(*r 
into Indentions In the elrcumfenmct* of ii large wheel 
which uirrles them under the lhini(*s of giin blow 
torc1u*s Wtien ihi glass Is at the right (emiienirurt* ii 
Idiint rciiiiu r is projected in(c» the c*nd c»f the ttilie 
shnping It Tlie pleet thin is dlscluirged Into imcdher 
lioinsr Thcsi machines finish isirts fur siaiulard ^Hc- 
wum Imiips at the rate of iilsiui TiOO |»er hmir iind 
retpilro si» little utfentUm that t»m o|s rotor cun uttt*ncl 
to three* of tin m 

The “cam ' or ghisH sum Is inndi lo ii pnsiss dlf 
firing c»nl> In that at the isdnt when ilu Hare is made 
the automatk miic Idne makes two bulg4*s or huttems 
(»n the stem Next tin idicllng In wires are mud< 
Tliest* although api>ari*nit\ of mlnoi ImisirtauiH* im 
reHl1> one of Hu dec*p proliltuiM of lamp loiiiiurat itm 
^luce thi\ c'oinprise I la emh isdnts at width ulr iidi^lit 
leak lntc» the lailb J1 N exlmm*li ii}i|Ntrtant that (la 
coefilc lent of ( ximnslim of the metal and the glass Ih* 
the same Tids Is not always ttosslhle liowe\ei betiiuM 
of slight variations eiihcr In alhwlng the metal or In 
eom|smndlng tin glass. Tlie old methcKl of pn^entlng 
h akuge was to weld two tlnv glcdaiUs of nielal cat tlu* 
wire ut the jsdnt wlien> it ihihhcmI through tlu glass 
Tills hna U'en tils* mied, howcMr In fa\or of a win- 
that Is slinph crlia|s*d at this {sdnt l4*tidlng lu wln*H 
i*f tids iNtic are prcsliiml by iiti iiutoiiiarlc mac him at 
the rate of ion a minute 

With the flure tube stem and two U*ading la wtn*H 
cottiplete. the next step U to weld Liteae Into i single 
unit Tills ulsie Is done* b\ an auroiunHt. machine iNi 
this mac litne the ojienitiir 
simply places the four ple*ei s 
In position in u KiKt.iuli> con 
HtnKded henid und unhuicN 
tim eompleled plec i Tla 
machine aiitoinathiilh mows 
tlie pleH*es fnao one is>sltlon 
to another first heatlPK the 
glass lend tfmn c lamidng tla 
pieces to seal (him l<lnnll> 
tlie nine lilne re-unnouls the 
glass to reino\e strains 
which might coiisc i nicking 
l^rciin tills isdnt (lie pan 
goes to nn Jintcamitle Insert 
Ing imuhtno whlih ul one 
operation iimkps the llrth* 
wire* liistfcR which are (c» sup 
|Mirt the filiimenl, heats the 
* buttons ' and Inserts the 
straight ends of the lumkH 
The final step In eompletlng' 
tlw stem Is (he onlj opom 
tlun In the making of the 
lamp whicli is still a hand 
procesa — that of mountlmc 
or “draping" the filament In 
position A girl operator 
takeci one end of the rig sair 
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i»)aof9 It on tbv end of ood iMd^ 

In «lrtt and then by lueuiu of a Moalt 
elH trli ul hot<Uuup or npiit wcldw. weldit 
the nto tiw»*tbor tJicn rapidly drape* 
the niuiiiont ovir the luiokH and wolda the 
otlier tnd of the niaiiunt to the other 
louddn wire The "ettni ' la tlun complete. 

Ttie kIohn bulb ItKelf usually come* 
from the ftlutw mnkor already blown to 
Nha|)e, exfeidlnfr that the familiar aharp 
tip la mtiuHlna iinU th«. haae end la largo 
(^iiMigb to udiiiU the llniHhed atein* The 
hrat ate}> In preitarlng the bulb la to punc- 
ture a Hinull hole at the rounded «nd of 
tlie lailb and weld on at tbU point a abort 
Irnath of Klaw) tubing This tuh^ la fOr 
the pnriMiiH** later, of oxtrucUng the air 
from the bulth 

Thu bulb and atem are now ready for 
flnul iiaaLinbly, and tbta la done -on a "aeat- 
Ing In'* nmeblne which aotomatlcftlly welda 
tlie ^flare** to the baae of the globe, at the 
Mime time reducing the diameter of the 
globe buae and finally abaping the globe. 

Tbe filament, before being aealcd In the 
globe, baa been given a chemical cnaUng, 
llm purpuae of wblih will bo explutned 
preaently 

After aeallng, the tnilb la placed In an 
automatic oxhiiuatlng iiiticlilne, being lield in an (n* 
verted poaltlon with the tip tubo Inairted Into a robber 
buahlag A valve la opened whb b upplleu a **roagh 
exhaust" tn tlie latnii. This valve 1 b quickly closed and 
another opened whlcli effects u final exhaust at a 
slower rate The mercury vacuum pump which was 
formo'ly used h>r this pnrpoae has lieen abandoned for 
new tyiws of mechantcHl mkquiu pumps Wlien the 
vacuum la complete tbe final sealing of the bulb Is 
nccoinpltahed by melting the tube off to the form of a 
aharp tip. 

After exhausting, tbe lamp la placed In an automatic 
"llAfdi aging machine^’ where current Is first applied to 
tlie filament, being gradually Increased until about a 
10 per cent overload is applied Tills bum* off the ctiem 
Icut (‘Gating on the flUtment and destroys any oxygen 
which may not have been exhausted 

The final step la to fill the braiw base-plugs with a 
mixture of ahellac and cement, apply this to the bulb, 
and Mdder on tlie lead In wimi. All of this Is done by 
machinery Tlnu comes final fnapectlon, labeling, and 
imrklng In cartons 

\H Intricate as this pitsxm may seem, U Is quite 
simple when compure<l with the manufacture of tbe 
newer goa-ftlled luniiw. Although the same genmral lines 
of procedure are followed, tlicre are conifillcatlona 
from the very beginning 

In the Unit place tbe filauient moat ho made Into the 
fonii of a Mill of exact sitedfleurions. Ordinary odUng 
metluHla were found slow and uncertain fur this work 
and BO a new machine had to be devised for tbe pur- 
pose The latest culling machines are capable of nm- 
nlng contlnoooaly from two to fonr hours without atten* 
tlun, culling a filament from four to six thousand feat 
In length, deiwndlng im the size of tlie wire A coll fig 
fine os a hair, with the Individual wires 
hardly visible to tlm nuked eye, can be 
wound as easily as the largest motion 
picture-lamp filaments In the smaller cdla 
as little as 2/1000 Imh Is allowed fbr tbe 
hole through the center of tlie coll 

Tilts delicate operaiUm Is acmraplUhed 
by first winding the filament wire a 
bobbin, wblcl) la re^olveil rapidly about a 
steel core-wire, the core nuwlng forward 
at the proper rate of speed Tlie roove- 
nmnt of the core wire Is regulated by a 
frit that-driven drum, and In mnUng In- 
termittent cfilla a cam movement cauaes 
the drum to "Jump" at tntervala, produc- 
ing a Jump In the winding The tungsten 
wire Is very brittle and winding at inch 
high Hpeeda would be Impossible without 
beating tbe wire This la done eleetrfcaUy, 
the section between the bobbin and tbe 
core being kept at n red heat 

The continuous filament, with tlM iteel 
core stilt Inside It. Is then taken to an 
automatic iimclilnc which cuts It to the 
right lengtiis. In some cases, then, the 
steel ciire Is pulled out by hand, hot nan- 
ally thousands of them at a time are 
dropped Into an add aolutlon which dia- 
anlves tha core, leaving the filament 
After removal from the arid the cothi are 
boiled In a sodium hydroxide aolutton for 
five or six mtnutee. waabod In dllnta 
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hydrochloric add fur about 90 ulnntei, and finally 
waabed In running water to make anre tha eolla are 
free from arid. After drying on a hot plate, the eolla 
are baked In a hydrogm atmoophere (to prevent oxi- 
dation) at from OSO to lOfiO de g re aa Centigrade for 
right or ten minutes. This la done by placing the oolla 
In an electric circuit and holding them Inalde an tn- 
wrted nirke! cup, containing hydnnen, or fegr tmUDg 
In a small electric furnace. Some types of oolla art 
shaped at the same rime hy hanging welgfata at printer 
Intervals during the baking or 'Hashing" <n)eratloo. 
As a Anal step the eolla are Inspected. A projecting 
lantern with a mlcroacople l«ns Is used The goIIb are 
placed on a glasa plate and their image pro>eted to a 
screen, with n magnification of many tbouoand Uinta. 
The Inspector la able easily and rapidly to pick out 
defective colls h> this metb^ 

Other operations on the gaa-ftlled lamp dUfer only In 
detail from the vacuum lamp until the opcratkin oi 
seating the Ups la reached. Here the lamp Is exhausted 
In tbe nsonl manner and then nitrogen gaa la admitted 
and the aeallng la completed. 

Greater speed and is^rfecUoa In nianofacture are at- 
tained ofttiines by combining In a single operation two 
or iiwre of the processes described heretofore Kor In- 
stance, the sealing In and exhausting is combined In tbe 
latest Inatallatlans. Ttie sealing In operator places the 
sealed lamp In a rotary oven which at once prevents 
tbe glaao from cracking after nppUcHtlon of tbe blow- 
torch, prevenU mulature from gathering inside the 
globe, expels about half the ulr by beating it, and 
finally carries the bulb to the exhausting operator 
Since llie exhausting nmchine works at about tte oome 
speed as tbe sealing In machine the two operators keep 
pace with each other and are able to complete from 





oriHijaiy maehtanry iw standm MW 
making Is used as fay ga jkfir' 

mpna band work M WfiM no ifihi 
0f Uu^p than any othar,^ ^ 

Tbn aocoracy ^ tbe n mmrf sc tk rW 
mntlkfeM JA tested M sfiy M 

oocaakaial lamp from the fegolar fe tomifer 
tico and teatw tt ^ cmiepowbr' adtd 
lor Uw wblteooM ^ Its kttt by MeiW df 
s fiPSetrosDttm- Both team art combtafid 
in a elByiimmsdiln# tba fi|AMrhof 
pbotonwmr," which U ^roftded wtth a 
ay ate m of curved mbtota abd tmaakl s 
•erW and a aertm of tfaka whtrii tW* 
Wft tp the expert operator tbe annOUnf 
of thk Mmp. 

Tbt t^Micy In lamp mannlaocim la 
tpSiord bven greater* appttoadoo of mitm 
maHe mechtneiy ladMfl. U reoelraa no 
great stretch of tmagtMHco to gl** me- 
dflDce to the statement that the day ta not 
far distant when riaetrle hnppe will ha 
mada wltboot tba touch of a human hand* 
While caie centraltaad gtoop of 
•dcntlsto worfca to the end that the lemp Itself shall be 
a more efllcUnt servant other gronpa are keepftag iMbe 
In Dumnfactnring by derignlng macblntry that wlU 
tom out toe lanipa cheaper and of wore unlftona 
quality The very fact, however, that lamiHiiakhig 
machinery Is of such on tntiicato and highly lyarialt^ 
nature forbids frequent ehangee In lamp deatgu ^ 
oompleto change of lamp model would tavotve tfaa 
scrapping of many thonmnda of dollonf worth of 
machinery In n large lamp factory. It therefore hap- 
pens that while small improvemcnta am batag con- 
stantly made to lamp deslgBt radical changea occur 
cmly at rare totervals when laboratocy dtretopment 
has proceeded ao far ahead that a change la imperative; 

As a matter of fact, aclentlata In the great lass^ 
laboratories could probably show ua today. If pai^ttod 
to do ao, electrtc lamps which bom only a fraction of 
the clectrlrity oonimified by the appllancea now ta 
coouiKai use, and which ooUavt pment-gay lampa many 
tiroes In servtec As mma as the balance of ecanomlaa 
permits, and after most rigid teats prove beytaid a 
doubt tbe ultimate value of auefa Invmtlona, tticn we 
abaU have them In our hmuea. 

The Effect of Internal SocrotleMt Why Wo 
Aio What We Afo 

T HB relation of the glands of Intenal •scretiQii, 
comimAly known as sndoertae glando, to htanan 
development and human behavior la becondflg dally 
more obvious. Stature, build, proporttonat detalto of 
developmont of bone, teeth, nalla, heir, aUn; tototU- 
gwoe, emotional control alt these thtoga can be shown 
to be Infloanced by endocrine ascretloM. Indeed, It 
seems naturally to follow that the beveditory dlflbr- 
enoea between people sre due to hereditary di ffi sren c ea 
ta the acUvlty of thooe glanda. Tbosa 
gtunda, as Is well known, asersto oub- 
etanoea called "hmnoasS^ which regulate 
oar, physical, mental and temperamental 
conaototlon The speclnl quality and quan* 
tlty of tbeoe h onwan a is datermtned hy 
the Sdloayncnudaa of the sn ajm ea cC the 
germ ceils, Tbe boruunaa that deto rtnto e 
oor personality consKtuto toe brides toat 
Ufi M weta tola peraottfiltty wtto the spedfle 
ensywes packed array In toe riueaweatosa 
of the fsvm eetta. Ton and 1 driter hy 
riHoe of the d it to tones of eiomle etnw- 
tulw and atomic actlvlty^of toe sheyqMn 
end i^oraHnsi which weke up that pen 
H the stream of Ufaqraagt which has iPt 
and la activating wi ~ 

WtU acrivfite that of toe 
tokc rseqlta from ue und dor 
mm snsh la what fie la hi hto phiriquA 
to hto toonitoto and tolito vuaeoDttli^^ 
M.rittoe of toe peetolar a ieopmi ^ M 
toeha syitaAidhaagr a * riw a » i i[ A » aghgeiiMK 
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4»dfim tM 0<&S. **Wrlfht,' 
iiBtynil qrl^irfttMUT «• B 
fmtetl wB wo W7 flt 
twV amnBJ la trllPitta Iq 

npdvpciflM 

Orr^^tWltott to Hr 
19. a nuH 

ddi|C BBtf fnv^ irtMo gf* 
alBi 41 ^ tfBV«1opai«nt fjt 
teivtd BO nwcb of 
ttB UaDBtttlL 

U OM Of tbB 
Mtl «t ahgJiaMid ior 
WBT BVf^riOR, Xb Mr MW «•- 
puitar Im^ diM uMfuiaoM 

wfit bp i9 bBft41tef balloaM 
■aA M b tmOrr for mb^ 

pUilUP BOBi Bftd ta tflU TC- 

optet pbp will b# ualqBB 
bbmM flCbdag mft, m> for 

«a fli« 0. Ri 2fovr lit toot to CDaeomod To pot tho 
lafo ooadltloQ o aiaoimt of reooniitiiiettoa 
prprM aocoMry which Aid aot foil for ihort of tbo 
Yi^yMBtog of B aew totorior Bacopt for the mglM tad 
hlPtr room, iho whoto tntoiior of the ship 
bBB boo Bltorod And attod out to roeoc the 
MW demiuidA niBde upoa her 
la the After end of the veoel to loine- 
thing gttlte MW on ship board , b balloon 
w^t 100 feet tong. 40 feet wide and 80 
foet dee|)L Farther aft to a etowoge epace 
for anoUwr, anuator ballon, and atoo a 
ptoajt ta Which hrdrogen gaa to Initote the 
IMVinnA wUl be generated. The balloon 
wAlia ore protected trout the weather by 
^eecttonal tetdwii which can be ablfted 
Into poeltton bp B trollegr which nma from 
thedaefclioitae to the ateni At the forward 
fold of the ihlp B large machine vhop hae 
been iaafoltod* Httad with ereirthlng im> 
eeaorp repair of the planee and 

bolkmu. There to a generailng plant , atoo 
taakB for hydrogm, and atowage qiace for 
epere wtoga and porta An nrological lab- 
oratorp hae atoo been pmvided, mm well aa 
a fnUp equipped photographic Utbornlorp 
RtocCrlc motora will operate imiefa of the 
machlaerp and other equipment of the rtilp. 

The oetul fltfitlng equipment of the '‘Wright" will 
cmwtot of «alp four 5 *, U-coUber gimar two forward 
and two oft, atoo two roachiM gnna. It haa been de- 
cided that aoTBl onuanMOt of tap conoeqiunoe on oa 
airplane cacrlM to reoUp 
quite wuMceMorp beoanaa, oe 
Admiral Siam boa abown, 
theaa boats will never be 
called tmcBi to take an active 
part la onp eiMifllct» thelv 
dghUng aehptaiwi ofEurdlag 
Bit the protac tto n thep need. 

WMb na eaamp fleet to at 
toeat Klfl mItoB dlatanA the 
BtrplaBe corrtoa wlU receive 
word of Ita approach, and 
«be need not steam intn rieea 
Ptoudie^ in the iKwiite fleet 
Bbe will fomala oat of mage 
of tti gBM and dtopntdi d 
eqaadaoh of bar ptoafo fo 
mfet foe «Mnip, Otiottn# 

iWqfe fop dUiA foeoi pMMS 
pfOMoA to batcirhp' 
dffi ii w fotfo foBfoe qa fog 
tomaa'aUna. 
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tiM U 08, *Wrtolrt,** liunHaa iha B nW riBC of tfao woB to whleh tibo boDo on U hooicd 
Oar flnt aircraft mether oUp 

nntlt tbcp were only about Aftp foet abote the water, 
and then they let fall their torpedoes. To the landM- 
men it would appear «n «aHp matter tor the ship to 
attack an airplane Aping a few hundred feet above 



Inierier view of hnltoan aterage wmSi ef tke ‘^Wright” 

the water But the gunncra on tbg battleship have no 
means of cakmtotlnf the distance of the airplane, and 
would have to rimot at right, with the planee traveling 
perhapa 100 tnltoa an hour They would be in the pori- 
tlon of a man rimotlng at wild ducks or partridges. 
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The chances of the gunsers 
scoring a dlwbllng hit under 
these condldons are rather 
remote At the greater 
heights of 7000 to 10,000 foet, 
the hits miglit be only om In 
a thousand, this being the ex- 
act proportion of hits scored 
hy sntl alrtraft guns during 
the war 

Statistics conipited offlclal- 
Ip In a recent tabulation of 
the relative merits of war- 
slilps and air crafta showed 
subetnntlally the following 
resulU 

ta) As regards flrst cost, 
a modem armored warship, 
ulfh the aoccssories, costs 
more than |;45/)00,000, one 
bonitmrdment airplane, ca- 
pable of <*arryijig from three 
to five bombs, ooHts $4nj000 , 
wherefore, JOOO bombard- 
incnt airplanes i-an be con- 
structed for the cost of one 
battleship 

(b) llie recent uar has 
demonstrated that pmjertlles 
are efflclent In accordance 
with the amuont of explosive curried. The projectile 
from a benv} gun carries from flfty to sixty pounds 
of explosive, the one-too bomb carries fnmi one thou 
aimd to fourteen himdrvd pounds of explosive An air 
projectile, therefore rarrtos naire than 
twenO (lines tite amount of exploring car- 
ried by u cannon proJe<.rlle. 

(c) An airiihmc travels from 100 to 300 
nities an hour, a warship travelM from 
20 to 50 miles nn hour —the speed being 
four to tliiieH greater for an airplane 
than for a warslilp 

Manj OHVHt olTU^rs liellevc that the most 
effective warship (»f the future will he a 
mother ship or airplane carrier sut^ as 
the "Wright,’ but, of course, larger and 
faster 8ncli a ship ulll have a speed of 
from 30 to V> mites an hour Instead of 
Mng irowdeil with gims site will be de- 
voted to the storage and Inunchlng of aea- 
liliines and Imlloons 

In England, men of the royal air force, 
ever Hlnet they returned from the war, 
have not hesitated to tell men afloat that 
tliey would mM, In tlie next war, give a 
Htruu for hU of tlreut Britain s boasted 
Buperdreadnouglits and cruisers timt she 
may build between now and then The advocates of the 
fleet have Just as uarmlj iDKiHted that tliey could take 
care of themselves m* matter uliat tlie flyers essayed. 
The controversy Anally led m>t long rince, (0 a re- 
quest that the Adinlniltj detail a squadron of refire- 
sentntlve ships for an off- 
shore mimic combat with a 
force of bombing nmehtnes 
This was agreed to, and 
when the time arrived the 
airplanes mounted high Into 
the sky, where they could not 
be seen, snd where the hum 
of their luotors would not be- 
tray them There far be- 
yond the reach of the guns 
of the so-cttlled foe, they 
droppe<l smoke-making mls> 
alien on the sea, and In an 
uatonlshlDgly sliort while 
they created a barrage that 
closed about the Tessels. 
causing luuc-h uncertainty 
AVhlle the ships were still 
guessing and contending 
uith the smoke acreen. the 
Immbers swooped down on 
the hampered craft and 
launched dummy projectiles, 
simulating bomba When the 
whirlwind assault had 
ceased seven of the aquadron 
were declared hors da com 
hat, or stttk by airplanes, 
None of tba machlaaa was 
theorettcally aacrifleed. 

Butt though the experlrawat 
to strungly auggeattve It la 
not obeolutely conclurive 
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Inventions New and Interesting 

A DepartmerU Devoted to Pioneer Work in the Various Arts and to Patera News 



The fllMicklrM-Hqwaldng rHAtlv^ly— 
motorcycle »eat 


A Shock- Alworbing Saddle 

aent Riiaptnisloa la or- 
dlnurtly n nitliir Hlmple buMlnem, 
not inntorlHlly dlfrm*nt from that of iho 
old fuahloned “bike” stiw In lU pnni 
Kbm of atnaiRi r npiinKM to take the 
IteHvlir relMiundM ennaed li> *l»e lil^lior 
HpeeflM. Whiit itjqNnirM to Im? ii rniher 
o»rtfull> thuufflit out effort to liiipro\v 
the tiding quiilltteR of the little brother 
of the aiitoniohlle In llliiNtmted hero 
iNTlth. Tlie iiKiiiil cotnpreftfllns iqirtnvN 
are aoeii tiiiiiiedtHtely beneath the nad 
die between It and the rear frmmvtubo 
In ftchilMtin fo tliMe, ItOMXver, there hi 
Hupplled an elaborate M*rle« of fqirlnffN 
>>InlDg the Huddle to the upiiKhr tube 
of the frame It nlll U* notod that the 
short plllur-tulw that earrloH the mithlle 
liimiedlucely Im nwimg on the frame- 
pillar entirely through these Kprlnga, 
wftli tlie double roeklng lever tfint uc- 
eoinpaDleM tbeiu Tliese MUMtieUKlun 
HpiinRs at the fore of the Raddle ploy 
agalnat one iuhuIht and agalnHl tin* rear 
(frtnprrfwlon sprlngM in aurh a \^uy that 
abrupt reboumlM are dietkeil mure ef 
fe* tunlly than is the enne in the ordinal^ 
design 

Hnge Roller Bearings Carry Big 
Doors 

T HK Uangur dn<»r8 In the dirigible abed 
at lAkeburst. New Jersey, are cur- 
ried by fvniurkahty large rolter-henring 
Jimmnl boxen The iloora are of Ktrue- 
tural steel, and t^o ditoni are located at 
inch end of the building h^ch door 
welfha 8000 tona and 1 m 18Q feet In 
height and lOS feet ulde Mcnaurlng 15 
feet tlimugh at the hiise the <ktors are 
welidtted at this iMilnt with concrete and 
steel to oftaet wind prciwiire Unlike 



Tht astcnailila kay-cbaln 


mcMt alldlng doom HUNpemled from tppa 
of Imlldings, ibeee doors are entirely 
Independent of the hangar hulldliig and 
run four eight wheel trucks operating 
on two standard gage railroad tracks, 
h^ich track la otierated by an electric 
motor and a hand nindlass is supplied 
hir emergency use 

'nilri>-two journal boxes are required 
for each door, and the weight of endi 
iMnirlng with the cuAt steel housing Is 
UK! iKiunds. *nie limd capacity of each 
liearlng Is 150 ions ut one revoluthm iwr 
minute Without the Imuslng the boro 
of the bearing is 7 Inches, out Hide dh 
aiiieter Is 18^ Inches and Its uldtb Is 
Inches, It lx (liilme<l that the doors 
tarried by these Is^rings ore the largest 
unit load c\or ciirrieit ti|sm iinrt friction 
lieiirlngs. Tlie bearings themstliiMt aro 
NUttUiratIv ImiNwlng, as ludiented b> our 
phofogrtiph — np i P Chifd 



The roller bearinfpi for the Lakelwrsit 
N Jf hangar doers 


Air TrIew the PhM of Metal 
Springs 

A new air spring device develnpeil by 
u <*allfnrnla c«mcem eliminates tlie 
use of metal springs nnd shock ahsorliers. 
>Miere\pr fqirlng ncthm or suspension Is 
necessary It is claimed that thU de\tce 
niiiy lie appllefi Tlie air cqiring consists 
of an Inner tube, within » fabricated 
rubber ctislilon and n metul rasing A 
metal d^»^»^lH»^ at the bfdtmn serves to 
fold the rasing walls inwardly without 
( mmplng In suidi a way that the luaxl 
mum of wear is obtained from the cas- 
ing Tlie Inner tube is filled with air 
iiccordtng to the weight placed uima the 
top of the metal casing The de\lcp la 
claimed to give better results, espedalfy 
for light service like that lUnitiraled. 
than the more usual springs 

A K«y Chain Hint Stretdtea 

T HKHK are times when the user of a 
key ring and chain wishes the chain 
were longer With one such as this, 
those wishes will cbme true, for the 
chain Is made of colled idano wire and 
win stretch a cmulderable distance.-* 
/Ig if if /TaaNny. 

A Machine to Break-in Your New 
Pipe 

N ew YOllK boasts a dog who adver- 
tlsM a certain brand of tobacco bp 
promenading about the streets or posing 
on window ledges, pipe in mouth and 
advertising placard ever hla back In the 
form of a blanket We have listened In 
on acute arguments whether tbs anlmsl 
wars really arookfnir the pipe or Jest 
carryinf it IxmdQOi however, has s 
machine which gives no such openlnc for 
cnotrovergy It smokes a pipe, and 
leaves no doubt that It la amoli^ one. 


A tohaccoolst Invented it and set It up 
la his store as a pipe edvertlafsbent 
and datms that it hM aoM hundreds of 
pipes for him by attracting trade and 
by actual service The non-smoker will 
havs to have It pointed out to hbn that 
the proprietor of nn old pipe frequently 
postp(«es to the last possible day the 
buying and the “braaklag In" of a new 
Instrument, the pipe sitooker will need 
no argument to convince him of the 
value of a niachtne that will stpoke hts 
new pipe fi>r him until it begins to taste 
like a pipe. According to oor i^tog^ 
rapber, the proprietor of this Ingicilons 
machine refbrs to It aflOctlonately an 
"Adolphus." 

Modds Tik Pun-Sin Pbuin 

I NVESTIGATION of tbo pMmqra <U» 
tribntlcm over tlie bortsmital tall sur- 
faces of an airplane was undertaken by 
K H Norton nnd L> Ij. DnctA In order 
to determine n hellier tbe results obtained 
itpiA model tall surfaces can be used to 
predict accurately loads upon the full- 
slaed tall , and also to find the dlatrlbu 
lion of lood when large elevator angles 
are used, as the loads from such angles 
cannot lie obtained readily In free ftlght 
The nieflHxl consisted in using a metal 
luirlaonlul tall nurfuce Inside of which 
air imMsagos connecting wUh a aeries of 
holes Jn the NurfRcOi led the pressure oft 
froiii the tall In ruhlier tubes. In tills 
way the pretwuiv nt each of three holes 
wuM measured by n nmnouioter at sev- 
eral angles of attack and several elevah^r 
settings. The results show that the model 
tests give n loading wUlili Is equivalent 
to tile loading under riiiillar conditions 
in the full sited airplane and that the 
manner of distrthutloo Is quite similar In 
the tiro coses a hen there Is no slip 



AiMttdUon device of a nevel character 
to replace metal springa 


stream A copy of Report No. IIP, de- 
tailing these findings In full with many 
drawings, may be obtained upon request 
from the National Advisory Oonnnittee 
tot Aaronautics, Washington, D 0, 

Nuir lee MMhiae of nult Make 

W K Hlottrale on, of tto moat tatuN- 
Paris productions In the way of a 
small and compact tee mochtoe of pat- 
ented design It will freeee a carafe In 
about a minute, simply by thnilim the 
handle, and good-slaed blo^ of leg nfay 
be produced m a very short tlnib. It is 
minded principally for dooMetk iise,.df 
again fbr medical pu r p eese, In hMpltaUi 
at lalMralorleA aod Hkt pdiiMMCn Ott^ 
side of ordinal ttna, it wiR bn Mel 
oanvntent for idntldo epet a th ma , ha 
coahilag quite a coftstdeCabW quantt^ 
of lee to he funlrimd, and especially 



^AMphns* smokes Ua pipe 


without any prevloua care or jnrepi^- 
tltsi, for one excellent point al^t the 
new apparatoR Is that It can be set to 
work at any time and Is always In con- 
dltlm to operate. 

The apparatus comprises a small air 
pump as seen tm the right of our photo-*^ 
graph, which can he operated by hand 
or by electric motor This pump It an 
improved type and Is partially filled wiill 
n light oil It Is ciumeeted irltb a good- 
slued removable receptacle which con- ^ 
tains about two quarts of crmceatnited 
sulfuric acid A small safety chamber 
is disposed «K (dwmed between th# 
pump and the container to keep tbeee 
two parts properly setwrated and to pre- 
^YDt their cimtents from passing from 
tme to the other The middle container 
is connected by a tube with tlie carafe 
or the like wIium oatenta are to be 
rronm. After pumping for about isie 
minute, the water In the rarafe will be 
entirely friwen In this device the frees* 
Ing action Is brouglit about by the raidd 
evaporation of tlie water Itself In the 
vm>nam which Is produced by the pump, 
the water vapor being absorbed by the 
Mulfurlc arid as fast as produced, so that 
on extreumly rai»ld evaporation of the 
water u set up, reenltlng In an Intense 
cold. 

«,To obtain a block of tee, It ts prefer- 
able to make use of n special metal cy^l- 
Inder which li substituted for the carafe 
hot Is at first empty, a lube eoonected 
to the same befng Idtmgsd teto water 
contglMd, for Instance, in a Imefcet 
When the vacuum ts produced the water 
gradiially enters the cylinder or toe-mold 
through the outer oonnecting tabe and 
becttuea frosen WRhtn the cylinder, so 









dtolitoatlon •f tB^ntaMMU imlar^ 
and tca«MI 

ihot After abrnit ten mlnatnt a two- 
iwtmil hiMfc of rerjr solid tee can be 
nblHtncd which !■ turned out of the 
inokl? and «Tf course, this 4>rierAtl<m may 
he repeated indeflnitely As will be ob- 
i^sed. this u|)|inrufttii Is of very compact 
wt Hliuple n>akc-uiK and of an Inexpivi 
eftt natore* It can be operated by any 
perMSi nnd without rcquiilnff the renewal 
of any nuitcHal except the sulfuric odd, 
H^ilcli loses ItH concentrattua ns It lie- 
comes chanced with water, but this prod 
nd Is one which may ha obtained with- 
out Hn\ dldlcult>, and bestdea costs very 
little Kor niakW Ice cream or Ices It Is 
understotid rhut tlie machtns is first ein 
plo\*eil to poHltKe blocks of loe as above 
nwntlonetl, and tliew are broken up as 
Hsuht niM) employed In the ordinary Ice 
cream frwwer 

As u matter of scientific Interest, It 
may he stateil that efvea though the de- 
vice depends for Its opcratl(A upon the 
absorialon of the water vapor \fy sulfuHc 
add It Is found after nmeluslve offldnl 
tests carried out at Parta that it will 
Hurk uulte rm well in n dr> atinoapbere 
ns m otke u'hlth is saturate with mots- 
tore. Ex|ierlnients iimde at a tempera 
lure AS high as fid degrees Centigrade 
sliowed excellent results, which proves 
tliat the mnchlna la adapted for use ta 
an cdtilttrl«a*-«0f Frtnteig r Jfsim. 



SClSMTinG 

n* metric T«^B[d 

A s toodem iav«ntloa toms eet om Id- 
genUMM devise efter enotbee, the 
poeriMlltles of cohibfalag two or more 
familiar laveadoiui Into a piece of ap- 
porstos of multiple utility are always 
iocraasliig. The electric beating element 
Is one lArenUoa. and the tee-boll Is an- 
other » and now ut have the two cutii- 
btned Into a single unit The tea hall 
Is filled and placed In the water, as 
usual, only now It is on the end of a 
cord Tlie anlKh Is turned, and the 
heater, ^hloh Is of the imniersluii type, 
gets busy In short order tlie water Is 
boiling and the tea Infusion Is retiCbr for 
the table * 

Stcnl Joint Ropbteos Rubber 
Dredging Sleere 

S INCK hydniulln sncUoa dredges were 
put in ois>rutlon It bus generall} 
been found neces 8 or 3 to use rubber con 
nectfoos between the long pipes that are 
carried on pontoons. These rubber con- 
Dsctloos are not lerj satisfactory, as 
their life Is very short ond they mini re 
constant attention to ]ire\'cnt leakage 
ahsig the pipe line. The Illustration de- 
picts die flexible steel Joint as attached 
to a pontoon pipe-line This >iint is of 
very rugged coDHtruction and util actu- 
ally outwear the pIpA-tlno itself By 
reosun of « king-llp|ied ruliher ring em 
bodied In tlielr amstroetbah ibrse joints 
will not leak, In fact* the higher the 
presmiru In tlie plim-Uno tlie tighter It 
becniiteH. Another Ingenious feature la 
the locking device, which can be clearty 
seen In tlie Illustration Tills U In the 
fbnn of a kiose ring tmd one man con 
uastly cdonoct and dlHconnect the line 
almost Instantly This is un Important 
fenitire as tliere often arc qs many «s W 
pipes (nnd CO connefiionM) on one line— 
By Wm 

The UniTeraal RiuihUght 

T HIB flashlight may be hiMiked to the 
belt of A watchnnnn. the fender of a 
cur, the vest pocket of anyone, or any 



FUiliUfht that wm be hmig to psist 
In any dlrectloii 


other place that Is convenient or expedl- 
«it The hook nmves on a ratchet, n lilcli 
locks wfiererer set It Is oq exccptlon- 
alb pruWUat t>pe of night lamp for Hh 
ntjs iiuiy bo potaterl nnd maintained at 
any angle 

The P«rtaUe Stationary Drill 

P OUTABI R electric drills enn be u«hI 
con%*enlently at times when nttnohwl 
to a bsneb stand like that shown which 
has a vertical column I T/ld Inches In 
dbiineter supporting the movable drill 
bracket Tbo colled spring foraes the 
drill upward when not being used 
Tbe necesMirj: downward nkoveuwnt Is 
produced by means of a lever, the arata 
of which are in tlie ratln of six to one 
ao that a pull of 100 pounds on tlie lung 
arm will produce a drill presaura of 6U0 
podnds. or a sufliefent amount for ordi 
nary operatlocM. Fast work can be 

turned out with very Httid eifort 

it the work Is too large fi|r the beadi 

the txm breeket can be s w ung around 
the VflMcal cebtfUk end clamped in the 


AHERICAN 

dMired peoltlon for operetlDg upon ob- 
jects fMi tbe floor The ends of axles 
and other high objects can be drilled 
In this 

An adjustable drill table, suitable for 
small work on tbe bench, enn be clumped 
to tbe standard when needed Drills of 
this kind are a big addlUtsi to any shop, 
on ac(*oant of the wide range of useful 
ness and tbe ease of operation which It 
embodies. 

A Better Stamp Mointener 

T HfiS end of tbU metal stamp affixer 
and letter sealer (s heavy ^mough to 
pre%'ent Its liming dOvra and leaking 
water When It Is placed on a table It 
will automatically spring back ulth the 
moistened felt rad c4e\*iit«»tL To fill with 
tbo neceseiiry water the bull rad Is un- 
screwed m the center, filled and securely 
screwed together again. Its Inventor 
claims that It will not get gummy os 
many such devices do. 



Flexible steel Joint used Jji conpling up 
dredging idpe-Une 


GasoUne Gagea for tha Daahboard 

T HK need of u practical, inex)ienslvc 
device for acenrately regiNtering u|»nn 
the diiHh the amount of gaKoUne In the 
tank bus hmg lieen felt b\ every Urlvet 
of tin uutoiuoldlc A nuinlier of thetie 
have been o/r«rod In ttie rmst one re- 
cently marketed oppearM to be sufilclentU 
flistinitlve to merit (hranlcllng It Je 
built for every t\|)e of car excet>t tlmse 
having the kam tank Innide the Cf»u1 It 
Is mu do In tkwi aectlnuH-^thc Indicator In 
tlio tank, find tlie lueter pn>i*er locutetl 
upon the InHiruiiient iNmrd 
Tlie indiratnr oonHlHtH i»f n copper, air 
tiglit float, attached to ii sti<cl sliiift imd 
Its operation Is HlmllHr In principle lo thp 
tiHunl form of giiMfdlne gngc The fiont 
rises or falls In the tank as the gns ralKeM 
or hJwerN. TIjIs oiieriifcs a shaft within 
the main Indicator sliuft thnaihh the im*- 
dlum f»f (ut» bniHH ml Med bevel gears. 
Tlds shaft Is mounted utsm tnn lien rings 
Tile insttle shaft nctiiiitcs an nnn within 
the Indloator tietid. nnd causes 11 to tmicli 
upon electrical segments, seimniu and 
distinct for each dlxlston of the gamiKnt 
Mumdy, ^ 

Tills Indicating npptmitus Is inserted 
In the tank In place of the piwtit ga* 
oHne gage F nun It Is run ti linen Isnintl 
wnten»r*»of cuhJe containing Ihi ulrcs. 
wliUb pitaacs under the car to tlie dash 
tnstniiueut A cftnntH tlon Is l•MlllhllNhe«l 
lietween the ditsli Instnmunl untl the 
iiimperer, and when tlic button In the 
crater of tlm dash InAtnarat Is pn'ssw! 
tlie height of gasoIJiiH in the (imk Is 
sliown by meH&a of an Illumination im 
der the sec*tIon of the dial whhh ct»rre- 
Kpooda to the height of gasullne In tls* 
liink Both eighths nnd quarters register 
«m tbe meter When the tank registers 
Ml, both empty and M bum When %, 
iMtb Vi nnd ^ barn 

The General-Utility Alarm Clock 

A TJtBM clock Attachments for closing 
tha wtadows when tlw clock goes off 
In tba morning, or for taming on tbe 
fkitmee drafts, hre an old story But If 
the tbltig Is feusihhi «xi a small scale like 
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TUfl sUmp-Ucker ta always laoiat 


that reaaoiied Walter Smith of Phila- 
delphia, It con tie e(]uully used to bestow 
all tbe comfortn of a homo niton bndi 
elors and laxy married folk who ciinnor 
afford a cook, hut who like to Imre 
breakfast itiidy for tlietn, steaming IhM. 
ns siH>n as Ihey flnlslt dressing In tla 
morning Tlie Phlludelt»blun has soU'ctl 
part of this pniblcni 1^ an appanituH 
ouiiHtMtlng of an ordinary alarm clock 
a single dry cell battery, and a few 
springs nnd weights. 

>\lth this combination Ire 1ms perfectetl 
a mmhlne that sounds an alarm lights 
a fire under a fior of water and pours 
tlie water into u pot contDlnlng tea or 
cnffiH* whra It neuclies the botlJng point 
Tlu^n the alarm Is sounded for the sec- 
ond time Tlie Inventor Is now working 
on nn nttachiiicnt t<» Isill eggs, which be 
asserts Is n simple matter In Its |>res- 
eiit form tlie npiHirntus hIhi> lights the 
gas, with whlih Mr BiiiltirH house Is 
LHlutiKwd, or can Ik» uwsI to snap <m nn 
electric iwltcli, thus niHklng dimhiy sure 
timt the oHner will get up after the 
first alarm 

As shown In the nt*(*ompnnvtng lUiw- 
irartoD, ttie contrivance hv»ks soinethlng 
like an old fnsliloned clock The alarm 
clock 1 m set til the tiip of iho U»\ When 
the ulunn g(s*s off it tnills a oird that 
releoscfi a weight This dn)pM In such a 
wn> ns to Miike a mutch Just over a 
KJmllow i»un conttifnlng cotfon soaked 
with alc«»hol It also Rtrtkes a spring 
that turns on llte gas which Is IgnMtsl 
h\ the usual olocrrlc sparker Tbe pot 



Ttm dock that Hgtea the ire and 
•tarU the breakfaat 
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Tkt UUil •t/l« of power duift fw wm 
intli ostoM^loo 

ivatototnf the wolflnf water le bol- 
anood dolicntely over the pun of ahxihol 
When the water bollii and rlope In the 
pot, the coater of Kravlty la ohlfted and 
the pot tnu forward, pemittUng the 
water to run Into the pot containing the 
tea or colTee. A tripper device dropa a 
■KUtfer over the burning alcohol aa the 
pot tllta, eactlngulahlng Uie dame. Then, 
aa the pot ta emptied and awlnga bock 
Into place, it strlkee another awltcb trip- 
per that operatea the abirm for a aecond 
time, this time by electricity fumlahed 
fay the dry celL 

The attachment to boll egga will be 
fdmply a duplicate of the heating ap- 
peratue without the balancing feature, 
the flame to be turned off by the owner 
when he tletenulnes the egga are auffi- 
dcntly boiled. 

A N«w Power lUne-Off for 
the Car 

M OHT devlcee for ualng the automo- 
Ule aa a atatlonar) engine require 
either the jacking up of the rear end or 
the removal of one or both rear wheelu. 
Ilie one which we llJuiitrate la free from 
tioth tbeae neoeMHltlea. Tlw car Ik almply 
hacked up the incUtUMl runway until the 
rear wbe^ drop Into the cradle formed 
by the two anmll driven uheela of the 
auxiliary inet^hanlora at each aide 
Tbeee little wlwela are not ao fUnuy 
aa the photograph auggcata. !n>ey are 
formed from heuvy preimed metal, each 
half being made aeparately and the two 
then riveted together In the center The 
reaeott for thte curtoua conetructlon Ja 
of coune the deaire tlmt the wheel ahall 
form a cradle ft*r the rear wheeU of the 
car, without ppawmlng Uself the oxcea- 
alve weight that It would hii\-e If solid. 

Hie total weight of the entire auxll 
inry apparatna— driven ^^heelH, idiafta, 
ronwaya, etc.-^lH but IfS iKiundo. It la 
amply btmvf enough to tranMiilt the full 
power drilvered to it, but Mtlll light 
enouidi to carry around readily The 
<ttly atralna on the car when It te driv- 


ing machtnary threogh this male are tba 
ordinary ones of foad driving OH ac- 
count of the amall dlatiietor of tba driven 
wheels, a **Kmd ^lesd*' of mlleti per 
hour fay the rear end of the car will de- 
liver power to the khaft at very high 
apeed. 

The rear shaft la the power abaft and 
the forward one Is on Idler If more 
work to put on the power aliaft than It 
con properly deliver, the car whenla will 
merely he throan forward off the power 
Hhaft and cat to the Idler instead of out 
of the cradle entirely When It to de- 
sired to move the cor off the cradle, the 
power sitaft Is hx-ked fay means of a 
pawl and tlie thing is done at oncSb The 
driven wlieeto will take any tire up to 
live Inches. 

A TickleM TlBMpteM 

T O tell rime with thia timepiece it to 
necMsary that the sun ahlne It Is a 
sun watch On the Inside cover of tite 
watch various latitudee are given. The 
latitude nearest your locatton is noted. 
The style, or small pointer which to seen 
rasUng the shadow on the dial, is then 
lifted to the angle 3S, dO or 4A degrees, 
the one moet nearly corresponding The 
variation of the compass Is then noted, 
and the sunwatefa hM in a horisontal 
positloa, and the compass needle pointing 
to that nnmher of degteea east or west 
The sun watch will then be In correct 
poalttott and the style or polater pointing 
to the true north The riiadow thrown 
by the style will be sun ttine. Mean time 
can be determined by adding to or ante 
tracthig from sun time the number of 
minutes Hhoun on the equation tabto for 
the most nearly corresponding day of tbe 
year This table Is kbown on tbe inside 
cover of the watch. 



A pocket Mtt-dtol--dlto ticUees watefc 
Serrlng Tiay Flos Stove Stoadard 

T his metal tray may be opened out 
like a^exteoslan table. In that pool* 
tion It saves In effective combination 
with on alcohol stove, whlcb to damped 
to it The stove may be quickly removed, 
the tray dosed, and the tray to ready to 
|)erf4M*in Its more cunventlqiuU funcUon. 




ne boflijMrUuU nmm tote n le«r«te siflfliyUrdflMt ^ 
OmbfMtkm BMW«r ud Taw (MmI 

B T meaiu of this device the bumpMr J t lt j uf knt 

con he cenmtod into a toyrtng de- TT khifjl and e» 
vfee In toea than a minute, and vice vermu rgtkidi which moce «r IfaM aallid^^ 
Tbe famtiper to provided with two arms malie thi eerfiM* ef Aes re|4Mglr 
which are adapted to fit Into sockets to wntek, Of eomMlwi Jbeitee ie/Utm to 
attached to the firant of the springe by oiiginehiy to the conrti^ttoii tM 
a swivel This arm 0ts Into the socket so that tbe wlp«e, snsptetod Dteto 


top of tbe wtodsidM to the 
style, has fbr fte bearing e«*toeto i. 
cfasaodeaQy treated Mb llm oemmatieit 
has tbe advantsge over the u nt ee a tod 
rubber ecsupsr that It dose not gnH tor 
the do frequent drinetouent of one hand 
from the tmstoHs of driving the enr^ 
the Store tfekUsb to direct efSip with tke 
frequeiiey of tba dwimnd. It to mt p w ipr 
to tbe mere chemical wash that to dgK 
plied mice to tbe gtowt beftow eteritoi* 
In that whea rmewat Is mada necttoaiT 
the means of instun tea eeiuJy n ncinBi p ll to 
tog It to a tried and faminar toebtok ate 
at hand. 

TItot <kla«i with n 

PacoUar MoUom 

A GBIHSdlfO whM designed tor grind- 
tog extrsnely thin ptoose of steel to 
aOonneetlcut toctory has a pacnilaf woto 
bItag motion to oparmiloa. A statidtoN| 
grlMtng wheel was moimtod to the uetoi 
manner In mektog this grlndtof w hesl 
and dressed down so as to leave a rWr 
narrow toca. A pate of coUmrs wae keyed 
to a sleeve after the collars bad bM 
tuaebtoed eo as to make It pomi bl e toir 
one toce of each to tonn an angla of 
ISdetpweewlthltiaxtoL Betogks^to 
the stoeve, ellmtoated tbe poerfblllto of 
their ctaangtog tbrir relattve poeltloa, A 
ring nut with holee provided tor using a 
spanner bolds tbe emnbtoatkm togriher 
to IMS end when the lead bashiqr to 
scraped out of the grinding wberi it tltts 
to an ani^ correspo h ding to that of tbe 
GonarsL The not that would hold any 
othar wheel on the aptedle taken care of 
tidsonn 

The action of tbe wheel pceewta ocm- 
tacts which progreee beck and forth over 
the warfc to rtgbt angiae to the advaae- 



Apparently aa ordinary tray, H opens Hfce an s jrten riw 
pot beUer wHb aa akob el etev# 


table end to need as 


TIm #abb«ng grinder 

Jnst Uke the ends of tbe old fashioned 
Iron beds. The arms are adjustable, 
adapting the hamper to all sisee mid 
typea of cara. 

At one end of the bumper tbore Is on 
arm, attached by means of a universal 
joint When tbe device Is to be used ae 
a towtog bar this arm Is Inserted Into 
erne of tbe sockets. At the other end of 
tbe towing bar there Is a strap, about 14 
toebes hHig, made of woven w|re belting* 
Thia is tor attaebtog tbe tow her to the 
rmr of tba car that Is to do the towtog. 

There Is also a rubber bumper to pro* 
teet the ear that ts to do the towtog; 
This rbbbar trampev Is provldad with two 
siote throegh whlcb tbe towtog strgp 
Pttseee. After tbe belt has been pained 
acotmd the rear spring of tbe towtim car 
the free end of the belt Is securely loAed 
to tbe end of tbe towtog bar by meane 
of a cam lorir Tbla is so arrant that 
the harder tbe puU on tbe strap the mom 
firmly is tbe belt bekU 

The belt, the locktag device and tbe 
arm at the other end of tbe bumper are 
all arranged to told up into the bumper 
to such a manner that they cannot be eto 
served when the device la used as a 
bumper Ehrery driver knows he ought 
to carry a tow-ltoe with him, taut the to- 
eonvenlenre of doing ao leads to its fre- 
qomt absenoe. When they come whendy 
as this fsie. however, there Is not mudi 
excuse tor betog without one. 

SwMtly Scants tke P«Mi 

A KATHEtt Bowl for tlw,lioaw 
is this perfumer, which Is used In 
connection with electrie hght bu^ The 
btuee cap on the top of the gfaibe ie hoi* 
low. It U filled with water and a fiw 
tteops of perfume plaeod uikft it Wbtei 
the light Is bnnitog; heat pvodomd fay ^ 
hietted globe win evaporate tbw^psrCame 
and send ft througbeut a room, Am 
rick room it win be totmd a cenvenliBoA 
as weU aa wfara eodktog Mtera haft per* ^ 
meated an npartmeut pg toay wiHiritoisa 
> TwoderigRsara»ad|ieMJte#flM 
sMatecood to dt an ^ ^ 
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IS| mitii whf «C tiM |MM of vwk on 
tIMt, thlftm- tor the <Mt ttat aoUA 
^ ill# mttmM dtaUMBtr. ttM W Ol ' I r 

Ufth^li IfMF <tf tft# Oi^MUttr 
It A <t<iwfl ttit; to Miv * ^Mfgtr, 
mM ^rteav fttr irtiMAtaMr (MMr Mch 
jp iw i of itwi wbfaliiwpt wqgind 
to t# #IM IMi i9dwt Kttd 1/tt Old IM 

ta rlitwmtw, Umiv yvovUIA tbs dimnr 
#£ bmfaJoi ttaa off dht draek or thot 
It fiMtr wovo Md wimfimtly teg the# 
iwcgrtd IM OMrbMted. JM It wmld toto 
te teg te A iN«y nsnow vboel to woriK 
ov#r tfat width ot tba glooM. So Otto 
gHMIaf whMl whicb prww rt g a lartte 
ooa t a et at a tocatloo at omy 

la ioi oU aa wwm itergotd 

BofaStnffffli 

T BOBMOLOOIO Papon of Hbm Buma 
ot fftaaditv4% No lOft *B«nata of 
aona Tnta ot Ifa&IA Bope gino a 
aammary of tlw malt# ot tanalto toata 
of SOS apadmaaa of Kaalto ropa Hoat 
ot tbam npr ea»A d material aotanlttod 
^ potchaae ordan tor govanuoaDt da* 
j faUft aa t a. Tber won all thnawtrand 
Manila toga % to ladi diaoiatara. 

A aanmar# of tba vaaalta la gina la 
tapte gad ate graphtcallg A forurala 
A gitaa ot tba tmablag load ftnr anj 
dlaoNtar ot ropa 

Xbia pobllicatta to aow loadr tor dia- 
trttmttoa obd aajoaa tatecoatMl mag ob- 
talB a oofv tv a dd r aai tng a reqoaat to 
tbto boroaa nattt tba ttea atoek to ox 
haoateCL 
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wa agaa oonnwptol jramm 

A NOV lia oUi e foor^lag peacll wfll 
dad nmr ate la bnteeaa aad tbo 
nteaa tradgA It to ol tba aiglotetile 
deatga aad aa a teek protec to r it U ww- 
fol obd aatO Gold and allirrr tottan can 
be treaatomd <Sracttf oa tnaay aortoeea 
IV tbe naa of thla electricallg tieated pen 
Hat band lettara eaa bo rapidbr wrtttoa 
oa the laalda of gear hat and goor cor 
net addnaa can be added it gott wleh 
Tba polat ew^allg teped for the woric 
carrlaa haat bat no comat Btetrtcttg 
eaaaot oon* In eootact with the oaer 
Phgalclimaaad aorgeoaa nee the pea with 
a dUforaat point for caoterlainf 

For Oo Motorlafi Aokeo 

C IGAR aahea, In windg weather the 
bane and peeteratlan of tonneao 
rldera who do not Indulge In the weed 
but get Ita aBhM In their egea, are now 
depoaitod la thla aovel and deddedlg 
onuunental aah receptacle Ohowa in the 
Tiew btew — 4lg P O Jopp 



TO kaep the ditrer^a aahea ont ot the 
paaaangera^ agea 

Snwort for Swlof Bridge 

A n ingMiloaa application ot reinforced 
I concrete at the works of the SodM 
dHlectrlcltd dtt Brabant Belgium con 
alata of a canaienr rapport for the end 
ot a awlag brldga. The rapport had to 
he oonatmeted at the angle of a bonding 
in front of which la a roadwag owd for 
oonttiraooa motor^rte tralBc The prob* 
lem waa complicated br tbe condlthma 
that the roadwag coqld not he encroached 
upiai and that It wu Inadvlaable to die- 
torb tbe fouadatlona the bolIdlDg 
Tbe aolutlon waa found la the coaetruc 
tlon tfotslde the wall of a pllaeter 
founded upon an axtraded baae and pro- 
▼Idad at tbe tcv with a cantlleyer cap 
profoette two 1 leiara from Ita rapport 
at a height of &ur metm ahon ground 
levol Above the haae the pllaater and 
cantlteer projection conaiat of two mem 
bera aide hg alda connected at tbe top hg 
a alab SO cm thldt aad braced at Inter- 
madlata potnta between tbe haae and tbe 
cap bg tnuunreree membara. 

TMtlRt tk« U atej plBiiif of Osr 

A gBB-TWnLVK brofftn ihoe ewa 
eoWlg plant Itarif In aoggg will to 
no avail but an artificial foot ten laches 
aaaare deUverlag hlowa from a ten foot 
drop on tha aorfaee of a hlghwag to a 
aerWoeabtoiaatniinant Befmnce to made 
to a tripod Uhe mhfcrade teater recentlg 
dnIgBed bj tha Uhltad ^tea Bureau of 
nibUe Boeda Tbe device welgha ap- 
prontmatelg dfi pounda and ita abliitg to 
pneetrata tbe tel, maarared In inebee, 
ton detarmlalag foctor in appralatiig the 
value ef tbe auhgrade of the roadwag 
being taated 

An etegated rod baa a foot tin inebea 
agnarA <n tba fortner befog a weight 
which mag be moved up aad down Hie 
whole QQBtmpUwi to aupported looeelg In 
a tripod, with a vernier meaaarfog enle 
at tba topL In aervM the ^iparatua to 
aet up over the tel to be tealeA and tbe 
aUdfog weight to ratoed and dropped from 
a height ef tan foet nttg toowa are 
tetoetete rate eneoaa rtfW to tba auto 

gradeMd te Ptefcratte of tbe foot Ite 

tbev^aott to xwvealad hi tndte an the 
vateac ] 


A Itedutecfil Fndt LttMar 

A LADDSR which ap eada up and Ugbt 
ma the labor of harveatliig all man 
nar of tree eropa la tbe patented Inveo- 
tte of Mr B A BlzJer of Alhambra 
OaNfonla Ifr Blxler who to an orange 
g ro w er hlmaelt eouglit to priduce anme 
eoct ot machine which would rimnlta 
neoualg enable a fruit iilcker to get at 
hto fruit and also lower u to the ground 
in the proccaa of pUfidng without bruto- 
Ing or otlierwlK damaging tbe trop 
Tbe mechanical fruit idekera ladder 
comhfoce tbe wheelbarrow Idea for movw 
fog the device about tbe trees and 
throujdi the orchards with the step 
ladder and endleea oonvagor belt for low 
ering the fruit to tbe ground 
The device to placed near the tren aad 
aooandfog the Udder the operator pldca 
aU the fruit wtthfo hla raich The 
plefced fruit to merelg placed in tbe metal 
buckets of tbe converor belt-- and grav 
Itg does the rest. As the buckets turn 
over nt the bottom ot the belt the 
orangeai, or whatever tbe fruit may be 
drop ont Into a canvas aprun Prom 
thera they are transforrad to a lug box 
placed on a platform beneath the ai ron 
The devlre speeds up the fruit harvest 
bg reduring tbe labor Slmnltanef nslv 
the fruit to handled with leas damage 
than attends most hand ptridng methods 
It to adaptable to any kind of fruit that 
grows on trees such aa oranges lemons, 
npplea, peaches, cberriea, etc 

Pondi with Driadiable CSage 

I N order to overcome the dllBcultg of 
punching holes from the edge of metal 
VQr>fog depths apart the Inventor of 
tills punch bos trr\lded a detachable 
gage It has punches and dies in six 
stoea Ifom 8/S2 to ^ Inch by 1/SSnds 
It has been especially design^ tcNr the 
llghtor Sheet metal work < f tinners with 
a caparitg >4 inch hole through 18-gage 
iron It will punch a hole to the center 
of a 8\( inch circle It Is but 8% Inches 
teg with a Wright of but 2^ pounds 



Tlw pnndi with a detachable gage 


8<ap aad Briioh in One 

S OAP and brush go together In use 
why not In manufacture and sale? 
Tbe manufacturer of the little novelty 
llluatratcd herewith ariWed himself this 
question and agreed with I titiself tliat 
there was no ansver bo we have the 
combfoatJon on (be market todn> and 
nuo enjoy the prl\Uej,e of washing our 
grimy bands without vparatol> picking 
up and applyfok soap and brush 

Lamb«r Conpany Has Eflldent 
Ddlrery 

A PBOMINENT lumber company of 
Davenport lowra dHlvers ready 
cut bnlldfoaa and lumber all over North 
America, Cuba and the ruilpi Ine 
laUudai Hie toner circle of this trans 
portatton aytem aerved with nu tor 
trucks to a model of perfection It bas 
been built up around the nucleus of a 
2 ten Crnric purchased gears ago when 
motor track deliverg was in Its Infancy 
The old truck U still giving excellent 
asfvlee delivering its quota of building 
suppUet every dag Tbe omnpang has 
^•tUdtril motor truck transportatloii very 
^eaesfOUg Another 2 ton machine has 



Speeding an the frmt harveoi with a 
ladd er 


been added The two now take cars of 
all tbe heavy work and together with 
•even other lighter irurks making a fleet 
of nlm duplicate tbe actlvitlcsi vt about 
fifteen vehicles w rking nndtr ordinary 
conditions To state thla more clearlg 
If the nine trucks were not so carefully 
routed and despatched loaded and un 
loaded cared f r and driven It would 
take fifteen trucks to deliver the same 
material In the same time and keep the 
costomers satisfied The motor truck 
fleet Is operated snlelg tor the purpose 
<f delivering luUdlng materials In the 
trnitorg eomprlsltig l>a\enport Iowa 
Rock Island Moline Bast MoUne SU 
\la and Watertown IJlln to The terri 
torv to on both sides of tiw Ulaslsilppl 
River In twi atotis ami to populated 
bv about 290 OUO peroons A brief dc 
scriptl n of the mecbanlom by which 
these tnirks d) the work of a larger 
number cannit fall to be of interest 
li^ch truck Instead of having the reg 
ular platform to equipped with emsa 
rollers 1hi rest of the loading equip 
meat to arr uige 1 n stlv on tbe loading 
pintfr rni It n nstots of crib btslle** and 
rib racks The irlb bodies are I aded 
while resting on the crib racks an I arc 
then rollel on to the tracks Tbe ma 
terial to loaded into the crib bodies in 
station order so tbe load for tbe last 
stop Is the first one put on Ibe cntlfL 
dcllvcnr district to divided tnt> eight 
snmllet dlh(rict% nun bered fr in one t » 
etoht They are so arranged that a 
route foil wing through tic districts 
frem ne t eight ccnsecutUely wcnll 
be a continuous route with no cross- 
over on the back trail All orders are 
stamped with numUra one to eight ac 
cording to tbe districts to which they are 
to be delivered Ibe loading plnUorm 
to also dludid into eight parts Tbe 
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A nMU bnrfirr of now dtoljrib lM«iiM 
for better conoorroUoo of tM Jsicoo 

4ira<»M are frimpljr ptit tn tbo dtrleton that 
been tbe Mme annbor and oo the ■>«- 
tom works thircmahoiit 
The flrat tm^k In mips offf Its empty 
orlb bod/ and swlnga over In front of 
tbr htaded one The plntform mon roll 
tile bod/ on the track* frlve tbo drlror 
hts dollvMy ilckctR and he U off on bla 
next trip In Hre mlnntos I/mdlna b/ 
hand naitallsr re«]iilros one and oiie-half 
to two honrs of imrd work for drlrer 
and helper Keeder wajpons, equipped 
with rollers lo facilitate tbo transfer 
of Inniber from tlw wamma to the trucks, 
are used in the yard The load Is as- 
sembled by pnltina the wagon from ono 
lumber pile to another with a amall 
tfiiHoltiifl tractor It taken flro minutes 
tt> roll the lumber from the feeder wagon 
lo the truck The load* aecured by a 
chain hinder to prevent scattering and 
breaking, is rolM off the truck at Its 
destination In ten minutes. The driver 
<na unload the truck without a heliier 
rnhmdlng b> band, piece by pteee. In the 
usual fttshlan, requires about ns much 
time MS Inudlsg 

All overhead derrick is also uaed to 
toad the amallor trucks out tn the yard 
The load Is afMemblcd on a lumlier dolly 
and pnllcMl undiT the derrick Tlten 
with chain atUigs. it Is picked up and 
swung free The dolly Is removed iind 
the truck run under the suspended load 
The lumlicr Is lowbred to tlie truck and 
th< outfll Is on Its way in ten mlnules 
Tile 2 ton trucks frequently i arry all the 
material ti> start a house or hsru 15 or 
150 mllett «iut Into the cuuntrv, having It 
on the around 1ii a day or so after the 
order fa sent In 

Extension Crank Blakes Starting 
Easier 

A n e^ttrOMlnn i rank rccenlly bnnight 
out gives alx Imlies tiddlthuitil Il\ 
eriigo which Is n decidetl ndvantiige In 
crnnkliig certnln iiuioiiuiblleH nnd tnic- 
turn Tlie extenshm handle or crunk Is 
lUH penuiuicntty nttoilMMl, but Hllps on 
recidlly over lltc criink iitlnched und hsks 
by n curved ifp u hlcli extimds backward 



Loager craal^ easier atart 


MikiM f Off pioMkliff Stewodui 

T HOSB who look after oor pbysleal 
welbbebig tell ua that bralled meata 
are ktttdfr to our stoiuacba than those 
that are frietL The Jnlce Is kept intact 
so that it Is more beneficial A new de- 
vice for bruiltBg meat hns been invented 
that is said to be smokeless, and catches 
all jolce, brtdllng directly over a low gas 
ttatue The new broiler Is made tn two 
sect Ions, of a series of gnsives, which 
cnuii the Juice fts It cotites froiM tbe meat 
und direct It into the deeper groove 
which surrounds the nilsed seitUaui. The 
upfier secthm In removable for deonlng 
liie iimtertul Is alunilniini 

Device Cleans Ontsldes ef Cans 

T Hh iiccomiMUi> lag viutUt almws n de> 
used In cnmieries for quickly 
(lennlng the untstde of ennned fruit, 
after the cans are ukeii fftau tbe cook- 



For deaaing the outrides of catti 


era. where nmiv or less umteiinl gathers 
on the outside of dte cans. It cttnslsts 
of tt pulley with four brushes uttuehiMl 
to t1»e Inner clnumfervnce of tlie pulley 
This pulley revolves at the rate of one 
thousand and two hundred revuliirtims ii 
minute Tlie o|s*nu<tr holds the cujin In 
the device for five mnvrnds. Tills rapidly 
revolving pullc) Is almost entirely cov 
ered by o safe devlee which guards tbe 
workers from Mng Injured llie device 
htiH u fnnnel-shap^ oftsmlng Into vvtilch 
the cans are Inserted. The pulleys curry- 
ing ili6 brushes are iqierated hA Indi- 
vidual cleiirlo UkotonL The equipment Is 
installed oo a table which enn be etislty 
moved fnmi ptneo to pla(«e and Is use<l to 
wilvuge rusty cans. — ^Jly 0 W Oriper 

A Naw Oepartora far the Mirad 
Car 

ITtVKTl Store the drat self i>ro|>eIled 
Vj vehtcTe got Its driving wheels nilnsl 
In u mudliuh^ of snOlclent piiipoUtons to 
cause them t«) spin to the InefTectuiil at- 
tempt to get traction, tradition has lind 
It that the w«> to extrtciilo the nuto- 
mohtle from such a predicament withont 
I he uld of iHirses la to pass u rope from 
ilie nmr tiMc to a tns* nr stake und make 
the c«r draw Itself out of the soft njpot 
h} winding this rope up on tlie axle 
But In tlie words of Alliert H Geddes 
of llnstklyn, '*niuny objections and dls- 
udviinbigca to stub a method have been 
notiHt principally Uie necessity of carry 
tog a multiplicity of ttwls for the imr 
iswo** So Mr Geil(Vs« has tovunted n 
scheme wlilrh is otlierwlse 
Tlie fundamental |>risrlt>le of using the 
rtmr axle hh a dniiii about whlih to wind 
a <nWe Mr Geddes retains, But his de- 
parture <xmHlKtM to fixing the ottier end 
of the cable not lo n tree or a stake, but 
to tlw front wheels! When ibe stalled 
car Is iietired fur action tlie cable Is 
wound about a drum fixed tn one of the 
front hulM. Tlie other end Is hooked on 
to a simitar drum at tbe rear, the engine 
started, and tbe eluttb enguged The 
rear wheels spin, wtoUtog the CAhle 
about the rear drup— and tmwhidtng it 
from the front dnhn The only thing 
the front wheela can do, under the ct]> 
emmstances, Is to revolve and act aa 
temporary drlvtag wbeela. According to 
drcumstoncea, tbe rope can be wound 


ilb$ 

or fa oppori to m mt im* 

first spe^ fenr a r d- the greuifistfiMrik' 
oper of power yfafrii thg avegfii^ car 
pnwimls,U^ mqy to evfiy casabeuiwdto 
run the dar out of Its dUOcultlen 
Ob 0 other detail to neceasavy to make 
the device (qimtive. If the front wfaMto 
were fhoe to tnni on tbe sterrfiig-toinclde 
iqdpdlcs, the setiott of the differential 
would probably be to pull upon tiM two 
front wheels with a suflkdently dlffmit 
pull to twist them a^t This Is isNh 
vented by a simple means for bolting tbe 
steering knuckle arms to the front axle 
adjacent to them. Tbe ear then line ne 
discretion save to move etralgtit forward 
or atrolght bock, aa the case may iw 
And If one length of the rope to not sqffl- 
dent to extricate it, winding It about the 
front drams and repeatiug the uperuUan 
to simpler than relocating a stal^ 

Even PrtMU||^ Dnwiag 

I N tbe drawing of metal ihcala for dies, 
one of tlie most vital fucbirs U to 
obtain an even, unvarytog praesnra dni^ 
tag the enttoe stroke of the prent The 
spring cnshlnn tllustrated herawttli wai 
desigiwd to meet thla requirement The 
use of ordinary coll qirtogs or rubber 
hmnpers is found to lend to baek-lash 
of Hie prasa, hcnccf theea were aboadoned. 
The evon pressure apring cushions are 
attached to the prem I 9 means of a sto- 
gie bolt which ecrewB toto the bolster 
piste or into the die Itself, In the annie 
itinnnerus rubber bumpers or col I iquibgs 
are fastened, 

Buring fme entire revoUitiun of the 
crankshaft the iiunch Is descending on 
tlie blank, prevloualy centered on the 



Tlia spring ensMaa whkh givea uai- 
forn pressure In the drawing preen 


drawing ring forming ttie shell over the 
center-lihick The dh'-pins resting on the 
pin plate twhlrh to turn rests on tlw 
spring himslngi force the spring toiustog 
down, coinikTcwrfng the spring ngnlnst tlw 
spring wnslier The spring wnAier Is car- 
ried by the lower (iids of the cqtw Using 
levers. When the spring housing de- 
scends, It curries with it the udJustlng 
screws, and Ihese allow the «quoltxtog 
ram lo deacend by ylddtog to the pres- 
sure of the rollers at their upper ends. 
Tbe angle of tbe equhHxtog oiuu tegatber 
with the change In leverage Of tlw 
Ixlng levers couipeniates for the toemse 
to spring iiressure created by oompran* 
ston, hence we get the even prassora 
•pugfat ^ 

The Kbidliiif -Wood liicMne 

O ITR Ooraum corfrospctidsp^ pvto 111 
our hands tbe acc um p an ytog pbou^ 
graphv accon^onfed by a noto to the 
fset that it to a Nauarttoa Breanhotoit- 



kletoeningsmajiditoeik Iki litoto 
this to nothing more tortuld^hto:, UtoMIy 
tninsluted, than a new-sorty ftre-wood- 
mimlUng machine; Only to Oerman when 
they rrente eltocta of thU sort It IS not 
customary to softai the shock fay the vie 
of hyphens. Tlie enriona muehlbe which 
is portrayed Is intended fur the produc- 
tion of kindling wood of n d^dedlj 
smnlf caliber and Its tme Is preceded by 
that of n circular saw of the famillilr 
sort, Imt smnUer than one would cydl- 
nartty find at work cn n eomm er ctol 
scale Tlie Wood to fed Into this akw In 
mirii H way that It to mit Into stripfi 
quartered across the grain ffmatl buii- 
dles of these strips are then held* by 
band on each of tlio cutting tables of the 
mnriitne which we fitoictrate, and Which 
requires for this purpose two operatora. 
The huge head, enrrytog Its two hatchet 
hliMles, swings up and down on alternate 
sides like tbe walking beiiiii nf the old 
fashioned feiry-bnnt, and It cots small 
bits off tJie ends of the strips which are 
fed to It Obviously It will awk much* 
faster tbnn n liund-hatchet , but we 
should lintigtoe that there might be aome 
doubt mbetber it would work auflldcntly 
faster than two hand hatchets to pay for 
Us Inltbil mist and operathm. Howaver, 
that Is another story, tlie machine Uaelt 
to certnlnl) a curions and Intereattag 
vediuen 

An Ellldmt Sprint Oitar 

A RIUrtjB und eoovenlmt meang of 
keeping the springs of the motor 
ctr lubricated to to fasten to the end of 
each spring this device. The attadmient 
consists of a woolly auhetaace (thor- 
oughly anturated with oft) set upon a 
htage-llke hose The wojiclug of the 
leaves releusea tbe oil, and there U prac- 
tically a constant flow as a resolt trom 
this etSetont llttta worker. 
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The MotoivDriven Commercial Vehicle 

OPOdMtod br MAJOR VICTOR W PAOR, M S. A. & 

Th$ dejmrPnefU u dwft^d $o*Uie interests of present ond prospective owners of motor trucks and delivery wagons The editor will endeavor to answer any 
question relating to medtanical features^ operation and management of commercial motor vehicles 



Til* 014 «ii 4 tbo nowi roproMototlre ho r— drown ond nolor^driroR Ire-ifhltnR appmtuo 


Motor Track Horooo In Fire 
Fighting 

W HKN flremm led Dobbin and Dollle 
from tlietr stalls to make room (or 
motorised flre-flffbtlnff ednlpmmt city life 
lost one of Its itreatest tbrllls. Since 
that eventful day, many o small boy and 
not a tew of bis elders have mlss^ the 
sisht of the plimicliiir horses and sway> 
Inp drivers. No doubt, too, they have 
^vondered as they wtUehed the idaRt 
imeuntatle-Ured fire trucks speeding 
iilong whether It was neoesnary to forfeit 
forever the sentiment and human Inter 
fst with which the horsfMimwn engines, 
ladder trucks and hose carts were al 
vinys surrounded TIuit tlw change has 
lieen a sensible one, howe^'er, has horn 
iwoved over and o\or again In the 6re 
doiMirtinetits of our lending cities. The 
40 per cant Increase In efficiency, due to 
I he adoption of motorlxed equipment as 
n ported by the Oilcugo Deparhoent 
iim> be taken as a repn»sentatlve figure 
W hetber it Is a questloii of property loss 
or the loss of human life, motoiisutlon 
has quickly proved Its case 
, Detroit has experienced the same n*. 
suits as those which have been reported 
hv Chicago, New York and other etties. 


t becked In the IndWent stage further 
than tills, motortiatlob enables the Are- 
men, once they have arrived at the scene 
of tlie blaae, to get into action very 
quickly Especially la this true in the 
case of the motor*drlven pumping units 
uhleh have replaced the horse-drawn 
engines. With the niotur-drlvni units It 
Is possible to get up sufficient water 
presMire Instantaneously 
The pnicttcal value of this increased 
efficlMicy, of which the motor-driven 


without the aid of u higtib mobile and 
eflkleiit motor squad Wlien It U lN>mo 
in mind that In 1021 Detmlt aufTenMl 
from G06 less Hres than It did In 
and reduced Its fire loss more tliim 
91,000,000, the value of such a service 
wilt be rondll) apiuvoluted. And not 
iSily does the nse of motor ei|ulinnitU 
cqierate to the advnntage of the l^ln^ 
l^venttcm nnreoa, bnt It assists Itn 
memmrahb In tim work of other Uglles 
I* mm the taxpayeris standpoint, mo 



Ploti of tba tmek destined for bus service showing seating amngemenU 


pumping unit Is but one example, Is Itlua- 
trated by Agures which show the per- 
centage pf loss, compared to tbs value of 
_ . , ^ ^property affected, In Detroit from 1915 

In tket, it WM la DrtnUt that the tlwt-fc^to 19a0 A Ndoetkm of one-lhirt waa 


piece of motorised apparatus was placed 
In service. As the first exponent of 
modem firs flfdittng, this equipment was 
Installed In Etagtne Company No 90 In 
lOOS. This origfoal equlpmoit la attll in 
service, but, of course has been supple- 
mented hr many additional units. To- 
day's figures show that In Detroit there 
art only amn engine utUta operating on 
a ho rs e dr awn basts, 
filAoe the purchase of the first vnft 
then looked upon as a dgubtful axperi- 
raont at best, motorlaed fliwAidttlag 
eqsljpmeat has jnstifled Itself many ttmee 
( 1 ^ In time, property and huqMR Ufs 
that It has saved. It operates eo qutokl 
rimt tbg aB-iinpottaal time 
whidi U (be asamoe of dre flghtiBgi Js 
eahseyred to the utmost. Detroit 
partBSSklal reser ds dte one cage udiere 
d nia ifi dty UodH was pude la a 
mtipte and twentywaven eedonds ftoni 
the mmdlM o^ the alarm. Soeh per- 
fimMSiee was untheoght of to (ha day 
at beiMhnivm eqslmiisnt, and makes 
ptmttdawsibM saktoga to ttto add 

lhe( that mm fine are 


made In this period, the percentago hav- 
ing been 0 In 1915 and 0 In 1920 
Another phase of fire fighting In whl<ffi 
motfiritttlon plays an Important part Is 
fire preventifA work. The 35,000 Inigiec- 
tlons which were made In Detroit during 
1921, to discover and correct fire hasards, 
would have been absolntely ImpOMttble 


torlKHtlim biiR prov«l n genuine nimoitn 
Although the iwnmoul cnniforl and wel 
fare of the firemen ht(\e been great I \ 
Improved, the operating eTiwnnes an 
much less timn they were in the horae- 
(Irawn rdgliiw The latrae uuk an Item 
of expense 24 hours a da) Feed lanl- 
ding and vetcriour} attention and lllan^ 
other necesslttefl figured lurgcU In I he 
annual AiH>ruprIatIf)n Throiigti the 
adoption of luotnrixed methmls all of 
these exfieDHes have l)een reduced mend) 
to a matter nf gmsillne, oil and ilren 


K 



New Model Designed Soleljr for 
Bos Service 

A SPFt’IAI. lvi>e of motor bus having 
new ftmtures of design which sre 
liiilMwt ant In isiHaenger transportnth A 
hut not a\tillnble In the conventloDal 
lyiies of motor truck chassis, has been 
brought out l>\ a wtdl knosn motor truck 
iiiunufutturer of Cleveland Tlie new 
design Ik one of the first In which both 
(luiHslK and bod\ hu\e Is^ developotl 
esiiectnll) for bim uork It gives rall- 
wii\ liaiqianles and bus compimlea the 
ndvantagi of iiHing 4H|ul|iiiient that ex- 
m th tllM the m-t-ds of buH oiierntlun. 

Tlie new iiitHlel whlili 1 h illusl rated 
lun-wlth has a wheetlmHe of 198 Incheu, 
making (t iHiKSlble to mount without 
evessht o\crlinng ii IshI> which haa 
coinfortahle sea Ik for 25 iHiHsengem. 
r.ong amt thxlhle KfirlngK, a low cimter 
of ^ru\lt\ and the long whoellmKe com- 
hlm to make riding eany Itetnuse of 
llM low loading height (Oil) one Hfeti la 
ms-diKl at tin. i-ntniiH-e PnsHcngers cun 
rater or leH\o rapidly so that Htops are 
Nhort and fast Kcheitules cun be main 
talned Two tjpes of IhmIP-k ha\e been 
dettign^-il for tlie Iiuh clinssla — one know-n 
ns u city t)iie and the other nn Intcrur 
ban l\iK* Ot>eruting couipnnles, Imw- 
p\tr mnv use other tjpes of bodies 
wlien deslPOfL The ritj lj|S' penults of 
great freed<»m of mo\ement about the 
Interior and ellmlnateH “ihoking’ at the 
entrance Tlie InreruHnio H(>c Is de- 
slgnetl for the iitimist ramfort of pas- 
sengers on long trips with ample space 
for luggage Bcrfh (M»es hove wl<to 
double diKirs at the front and nn emer- 
gent \ dtHir In the rtxir 
Htandurd eqiilimient Imludes generator 
and electric lights, side braces on the 
fnuiie steel wheels and solid tires, sin 
glc In fnrnt and dual In rear The tire 
et|ulpuient is etqH-clally adapted to opera 
tion <A dty streets. Pneuraallc tires and 
disk steel wiieels can he famislfed. If de- 
sired for Interurhon operaUon. This tire 
etiulpment di»ea ntd raise the low center 
of gravity ntu- Increase the frame height 
The nse of various opthmal standard 
gear ratios makes iKAslble n wide range 
of speed and ncceleratloa In the monu 
factnre of the bus chassis the welKestab- 
llihed and experUnced company has eo 
denvored to give It the hlftot possible 
earning capacity 
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Sir Ernest ShsckkUm 

W nn.R h\n ifhlp the “Quent/* was lytn* at aocbar 
off Boutli OeonrtH Island, looelr outpost of tho 
ralkliinil Island mUsilHl odiiiinlstrattoo Sir Rmart 
ShHckleton, the Aniarrtk explorer died of heart dlfiease 
on Jnnuiirv 51 h The netis of his death reaebod tb® 
fUlUieO voild only on the -!Oth of the mrmth, with the 
HiTirMl lit Montevideo, I’rnjniay. of the Norwriflan 
tniiiip, *Profe»«>r rruxel" bearing the body Sir 
Krnest died 4 »f heart dlseaso which, so far we know, 
had never been olieervod to be constitutional with him 
He had been sIlKhtly under the weather «m retiring the 
previous ovenlng, hut nothing was tbongfat of this. At 
g Ml A. M , however, he underwent a sudden collapse, 
and died within three minutes. 

Stmckleton was bom on Fetmary 15lh, 1674, at 
Kllkee, In the wiuth of Ireland. lie was the Hdest smi 
of the hHrol physldan Ho was educated «l Dulwich 
College and then entered the merchnnl murine In 
1001 ho wae third lieutenant of the NiitlcMaal Antarctic 
Kspedltlon, under the late fhitiiuln Scott The Interest 
In such work which was nroused nt this time remained 
with him ftir the rest of Ida life iind supplied the driv- 
ing Influence for most of his later aHhltleo. He flrst 
heeaioe pfomlnent In the field of AniaretJe exploration 
when he commanded the British Expedi- 
tion of 1907-00 On thiK trip Bhackleton 
attained the farthest south record of 
S8* ay, only 07 iiilleu fnini the 
mark which was sunstssed only when 
Scott and Amundsen later reached the 
pole Itself Tlie oxpcdlthm of 1007-00 
was perhaps the flrst (if the south rs>le 
ex|flonitloiu which brought back scientific 
results of large value In addltUm to the 
relocation of the south magnetic pole, tlie 
party collected metetirologlcul, biological 
and soologtcal data of real conaequencG, 
and made as well notable additions tu tlie 
techn1<iae of polar exploration Usolf 
8backletrm*s most dramatic voyage was 
the nne of 1014-16. The program here 
waa to crooi the south polar continimt 
from sea to sea. Although this Idea was 
mit put Into successful execution, and 
altbongb the expedition brought imek sd 
entlflc results of relatively small value, 
the enterprise turned out to be hy all 
means the most adventurous onslauglit 
ever made by man upon tlie isilar regions 
at either end of tlie eortli Hie slilp* the 
**BDdunince,*' fntered the Ice nenr Hciuth 
Georgia In December, 1014, and a year 
later was trushecl ot n point to the east 
of Graham Land From Uils date, Novem- 
ber 2^. lOlfl, until April Oth, 1010, tlie 
partyTOfted with the Ice floeo. On Aiuil 
Oth, 1010. they enconntenHl for the flrst 
time snmeient clear water to Justify the 
Uunchliig of their boats. 8lx days later 
they landed on Kleiihant Island. 900 miles 
from Sooth Oconda Shackletfsi and five 
ot bis men presently net out In a 20-foot 
open boat through snow, high winds and 
heavy seas. This sortie was succesafnl, 
an Inlet on the wrong side of South 
Georgia being made In safety on May 10th 
With the two men who renmlned In best 
coadltlen fur the trying trip, the com 
mander then set out through the Interior 
of this dseolate Island, naiuntainous and 


It might have been thought that GiU ekiHtoMflaav 
coupled with that fuilowlnF his 1607410 egpedtithn; 
would have been enough. In I0](^ It will he r ecall ed; 
after the British Guvemincwt had rqmdlatfd tbm. ooata 
of the 100S410 Jonmey* Hhaekletoo met as modi of thmn 
as he could from his own reeourcea, and then undertook 
a lecture tunr of this country to raise the belaace so 
that he might reimburse his frimids who had advanced 
the funds to make the expedition potsUhteu But noltber 
this nor Ida ad\enturoua time of 1014-10 damped hit 
ardor, and In fleiiterober, 1021t he left Ikigland on what 
was destined to bo his la^-fSRfiilor&tloo. He was to be 
gcAc two >eHrs, and cover 80,000 linear miles of 
uncharted waters In the Anburede rcid(A. After da m age 
ImMirred from rongh water off t*ortugal, the **Qiisst** 
laid up In lUo da Janeiro for repairs, and U was frdm 
tills port on December 18th that ffhadrieton mads his 
final dsiArture from dvUlxatloii In tbs llttlS 20(hCim 
craft 

It was hla human ride that made fllr femest SUiatM^ 
ton such an Interesting peraonallty He waa a man af 
fine Impulaea, of groat fearieasDsSk sod of unki^led sfl* 
tbnriasm fur hts work He waa nmdSet In tha Mlmate 
of his own acoompllshnumta, always fhlr la nvrgrdhi^ 
foil instloe to bis suburdtnategf and mors than geOp 
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tSttM Witt tfctttti* 

dinriillttro^iltt diw ii w tfi tti Nww wttwtittiwiV 

Witt (Mu^trt iwtlMa^M .MttMk' Ite awiiM- 
tbla worik f- 

For some tlma U has bs« tlw imibrhmate rius riM 
trlgoaoMtric sad lofarlthmle tables of pmre ^aat ftar 
or five plsceS havs>wa either aHiIg t st hsr orit of pAttt. 
or obUhiiibls enh^ at exonMtanf pHM If la thsnflMw 
a plesmm to chronicle a reprinGOm mwarsottf from 
the old idatasir of Betere excrilsnt aempHrifria t a M e Ui 
and llkewtae of the rigbtgdM MM m two ebhfowa 
that bear tha namea of BatunhhhBir and rotsm the 
former glvea trlgbpooMfric fiinot|goa <1n the f Sip nA fli" 
ntte form) cniy, tha latter ^vea sa wiffl tha lo fs rifh s im 
of nanbafa vp to 900.000, ta both vOtsw se thg trffo- 
DometrfS talM are preamed far seefjr sSUndOf aie 
thm appears to he Just one drayrltadt In leMd ^ 
these voliimes end others like them. WbSn tk^ ware 
prepared^ a htUe printed card wag got np to se rw n pan y 
them abroad. exMbitng that owing to the sasbange 
rituatkm a premtam of flO par seat over tto Meted 
prioea wmrid ba raqalrsd of all ovaraeaa pawii iae mk^ 
Before they were asnt out It waa foond n i rjf pa t y to 
attar thigflgiueby luhM atnaip to 106 psf em; nod 
In the cage of theee moat leoentlr rboaHed. 

the **yoinU Anfaridhi^ has gene ep te 900 
percent* We have had several exptdMoae 
of brie which dnumstrate tttat M aar- 
charge whtob the canny Osman fHeg to 
make for the donbefol privilege oC dohig 
bnrinees In bin ntteriy wprthleca eemney 
enstemartiy tnelUpttw Itsilf hy two or 
thiee dnrlng^be Interval bstwami hU oho- 
tatkA of a price and hla coatouiev^s ncoapt- 
anee. We den’t know joaC how one can do 
bustnese on this basla, aave hy keaptog 
constantly In mind that tha quoted i^ee 
In marks Is so low (not more than IM> 
marks for any of the above votumee. fUrhr 
well hound) that If one really wants them 
one can afford to pay pretty nearly any 
fine whldi the poldlsM may seek to tn^ 
pose upon him for the privilege of 
purebaring them. 

GttttCB* BttUwbl SiUmi 

T HB last echo of a ooass orielrd wne 
Jfcord when the dally proas of January 
17tb chronicled the death in Roefaestwr, 
N, Y., of the Behkn patentee. Hr. Balden 
will be remembered os the Inventor who 
collected royalty for many years from the 
btggw half of the American antomoblle 
Industry on a patent which rialmed tha 
aggrsgatlott of engliie. ^utch, fuel tank, 
canrlagi, etc.. Into an antomolille; hat 
which really did not cover the mod em 
gasoline automobtle at alb Ha had flled 
his appUcatton In 1870 l and by efxhsustiBg 
every ortlflce permitted under Patmt OflM 
procedure, had kefd It “pending" until he 
was obUged In 1806 to accept Its lasoe. 
Only when the patent was within a ihw 
months of expiration was his proseeatlott 
of unUemsed makers flnaHy tlimm out bf 
oonyt. 

ujk Hr Bddsn bad brifovH In tbs fnhm 
^bt the antomubUSi and had ptamaad to 
capitatlaa that fu tur e hy means of Ua 
patent But be had regarded the eonstafo 


glader-coversd, and reached the whaling station In 
BtronuMMs Bay. on the north ride of the island, from 
which the “Kndurance^ had tailed In 1014 Bhackleton 
must have presented a good deal of an apportUan to 
those la charge of the statloo, and the- extraordinary 
character of the whole Incident was In no wise abated 
by his flrst question— a demand to know wlwn the war 
had endedi 

After aalltng around and plcJclng up the other mem 
hero of the emergency expedition, it was next In order 
to undertake tha reacne of the 22 men left behind on 
Blephnnt Iriund After three foUaresy he Unally got to 
them and brought them off In a Ghllm tug. It then 
developed that there was more rescuing to be per- 
formed The “Aurora." which had been sent around to 
the New Zealand side o( the antarctic eontliMnt to 
await Shackleton's arrival and to pick him up. had 
been driven off to sea while ten of her men were on 
flu* Ice, and had iwcn so hadb crippled that It was with 
dltflculty her navigator waa able to make a New Zealand 
port (^sractertstlcaUy enough, nobody seams to have 
worried much about the ten rnsroisied rooi until 
Bhackleton himself got Wtud of tbrir plight Three 
of tliem. It tunuxl^^t, had died, but the survlvlag 
seven Shacklston brought off to New Zealand. 


crons in his recognlUoo of tha acfalavmcnts of other 
exphnwrs. 

Gcntttttt SdwtiSe Bttttktt 

D RBPITH the sevm ccndltkms which we muat 
llevc tbs depreciation of the mark to have bteui^t 
about In German Industry, especially of the leas sasen* 
rial sofria, the German publlhhefg are beginning to get 
Into their stride again after the bng hiatus of actual 
war tlmea. Within the past fsw weeks we have received 
from a single publisher, W TfogrtBusn of Lstpatg. copisg 
of a number of volumei that fodSeate thin None of 
them Is a new prodnettoo trsitt the point of vlfw of 
autlKirabip. bat all art new eAlfona. and In eonie eaasa 
It Is clear that the entire votume Is from nsvr type. 

PeriMps the most interestlBg of these Items is a rixtb 
editton of Newcomb's Popalsf Astrsnomy. wbldi cap 
rtea the name of Dr IgriMkffE tm the ttUs pegs qa 
KHNMlble for the German, foan of this edttUtt. Tlw 
tsKt, tabular mattm* and Qhiairatkna are well up to 
the high mechanical character of German prewar adoP 
tlAc hooka 

Another M friend whoao tenure of Ufo haa betn re* 
stored by a new printing Is Eowelsshi, JNs JdassMbsW 
PrsblcMe der Amilyris dss GfiendMekea. Ip the new 


pressure, riow-burnlng Braytca englM, Mft lea^r an 
explosksi engine at all. as the kltftamts tjrpa. and had 
speclfled It moie or Ms axpbdHy la Ha daliu. One la 
led to wonder adiithsr he waa not ta tgaorancs of the 
existence of the Otto «ifau; M 1^ ssMoaOmt H wowld: 
have be« ennr to broaden hla d a M s to Hefoda any 
gaa angina using ttquld fust ha any exsnttt the MM 
moblts vras flsisflopad Uiind tM OHo nx> 

ttloitai Mgltt.; W'tiMt til. Oottit VII. «W* 

taM. tiMt «b. ftMitt itfeO. MM Itt IMt 

via m MMifM Iqr wi, of M (I «<ttitH ttW ' 
vtMtt mU IwA Mtt Ittwi g h t WM tt> wv nilr WMr 
that tha Oant wa ;ha < Mia MritlM Vlth a a^Hatti 
-Aipwa atf Ma Jtuutt BatttM'Itt thtt aOttlw 

«ata«: -Mo UttoatlM wawiilillaf tUa aaav low hmm 
■havtt to tha OmMiM tta t ^ta ttii.la IttitW tt Ifrk 
M Itt Matt baitti Mac ill Ma WM OS*. hMh 
WM ctnaM «tt «.«■< ittaaad k «• |tt IhM MlttM 
Itt tt.pttlMI vMM Mr twtttaMMh* ' ^ 

ittiL ttia lattttiiM Aaniiitut wA .HlttiMMtt vn. 
vleWndlnL andhnd Inna onu nHDiD InTIn sMnMiilHL 

thafttlatt iMMMM - 

thiattithtt. ' ^ ^ 
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The Service of the Chemist 

A DtpartmerU Devoted to Progress and Achievement in the Field of Applied Chemistry 

OttiMhifUd tv IIMAR atNasna, OtmM SudMcr 


time ter Ltttk-Kiiowii 
tfimmi, Btetonlte 

A jQODRDUCO ^ R report mftde by R. 

A. ieta of tbo BivMn of Minm, 
tbs BttMsuiwft minmU benbnltot po«> 
MMiMi oirttUi unvewil chemicRl tod 
pIlfOkRi pfOpertiM whteta lotkM it om- 
ful in R iRTtR mtnbRT of wrjtr tn tatdiuh 
trff Tbs RRiDO ttaoM It not dMcrlptivR 
of R tlRflR mtoenUt trat of r groop of 
fllU'-UlM iBRtnrlRlR R^hidi cpatnit on r1« 
bsStbm oaetdo U)td rb RlkRUno oRrth eon- 
tont Off 6 to li) ptr cent Tba rtrIh ilae 
l» Am, the miRerRle poMiPi high Rboorp* 
tt«e p o were end ere ctriloldRl in netafOi 
Tbm plunfcRl and chemkRl properttao 
very dolte widalp Ro there la no fixed 
eonopotftion the mtneraL 
Op to very reoently the rbm of benton- 
tte enm tery Umitod and of oompara- 
tleeijr fUgbt Importance. It waa uaad 
larv^ In the tnRnnfhotare of the medi- 
eal dreartna known ai aattphlogiatlne. In 
Om manufacCnre of a pacUng and dreaa- 
Ing for hnraea* hoofh, aa retarder In the 
mannfietnre of gypnm wall idaster, aa 
a filler la the maanfacture of paper and 
■oapi and aa an adulterant tn the prep- 
aratton of druga and oandlea. However, 
the peeaUar properdea of the material 
have aftlaralRted inveadgatioaa to develop 
new appUcatlona for It, and lately care* 
fol atndy haa been made of thta material, 
with tba remit that a wbtde aeriee of 
new naM lor the mme baa bean evolved. 

in the mannfaetiire of aoap It haa been 
found that certain of the bcntcxiitni can 
replace aa moeii aa Sfi to OQ per cent of 
the eoap aubetanoe and atlll give a prod- 
uct that la an good aa ordinary aoap In 
evgiiy reifpact^ Otber membera of thie 
claaa of mlnerala have been known to 
make veiy offectlve adhealvea, especially 
a paate with which paper can be made 
to adhere to inetaL The cUlm la that 
labelB paated on metal with a bentmlte 
ghw wUI not curt up and drop olt. The 
Ihct that tMOtonlte haa aoeh a groat ab- 
•orpdve power tar water haa auaeaUd 
a poaalbla nae tn the <Miydratlon of crude 
petroleum and otber olla. Other naea 
that may be mmtlcxMd are: aa a baaa 
for «i*^gr> cfoaaa, a baae for the raanu- 
foetara of lake colors, for printer^' Ink, 
•a a heavy tnbrtcant or graaae whm 
niaed with oil, and aa a filler or drem 
lag for leather, 
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T RS MUfDqrautc are neovmd la 
tiw HHttatlMtflM of pm. Hm C/Uth 
iM co nipwmfl i ta the tM an TeawaM 
ttm m nm fer r*f**»y tba lattar tterngh 
imtUiflaf taaflU, waaally tna (niaa, aad 
tba aaUfecvaattaa naalt (naa a eenblaa* 
ttaa af tba aattar wHh tba eyaaaiM aad 
Iba INB a( tba paritrlbc auuB. Mbat 
at Iba atiMtttaa paM bv gas ptaata ta 
tftU pMdaet la nernt Tsars baa beta 
afaag Haas at fattlag iM at it ig caai* 
TCbrtba bita tetaqrhaMas aatbar tbaa la 
tba way at aaaalracttaa aaaalog au b t at 


, WimaaMla Iba/aamst at lbs 

basliOay ^ ableai / a ttitn b im.aagia 
«n •» gMt aaua atw b u aai «a ihB.gaet 
bbtt bnlliitibiiiHa taa ba aaad to gwd 
bta gglim Ibtta awwalagaiaat paaj^ 
J i mat ptP t SaVMBfaad 1a* ttm e» 
— aatMbi aad la 



•tmog parchment paper la obtnlnca ^ 
this way 7%e vulcunlaed liber !« mil^ 
from the parchmentlaed paper \d fo- 
treating the seme In a second both of 
calclnm sulfocyanate The paper la tben 
pressed between rollers. A product Is 
obtained In this manner that reemublea 
vegetaUe Ivory very cloCw** It can be 
sawed, turned on a lathe, perforated and 
machined In any way It will also take 
a high polish 

Pt^MT from Oat Halls 

A CCOBDINO to B D Wella In tha 
Pap&r Trsde Journal^ oat hulls can 
be used to gOf>d advantage In tha futmti- 
faeture of paper pulp and stmwboard. 
The oat bulls are digested with lime. 
The cost of the product should nut be 
higher than that In the manufacture of 
pasteboard from etraw The strength of 
the oat hull product Is not as great aa 
that of the straw product, but by ad* 
mixture of the two raw materials a 
very tough paper may be obtained. In 
making pulp from the oat huUa, the 
latter are mixed with cotton itntm or 
cotton hull fiber and treated according 
to the sulfate process. The high yields 
that are pbfolhed and the good quality 
of the product Indicate a promlalng 
source of pulp for the manufscture of 
paper Used for prtnttng books, maga 
lines, for writing pnrposea, etc 

CfiHirggrifift fikf Zinc ud Zinc 
ASkffB 

E XPIQIIMBINTS have ben made rc^ 
oently tn Oermany with the view of 
Increaemg the atra^ of tine and 
brasaea by aabfocrttng foe matala to com- 
pression, m one eaes alnc containing 
about 1 per ent lead With traces of 
iron and cadmium wha so improved by 
the crnttprenslinB preceaa that foe product 
appeared to be aUooaC a new metal. Be- 
cflufw of the Bon-ualformity of foe re- 
sults obtained thua tar, foe proceat haa 
not received any conalderable appIleaUem 

Nitrated Coal, a Now B^w Ha. 
terial f«r Mata aad Vamlakoa 

W HEN finely ground, alr-dricd lignite 
coal, containing about 20 per cent 
of water, la gradually Introdocrd into a 
nUxtnrs of nitric and sulfuric adds, 
five rimes foe weight of the coal, and 
conalgring of T,fi parts of concentrated 
H|80« and five parts of HNOi {spedfle 
gravity 1 42), there la obtained a p^uct 
which la a nitrated derivative of the 
original coat The nltratica Is conducted 
at tlM ordinary temperature, and the 
coal la permittad to remain In contact 
with the add tor about an hour At tha 
«kd of thla tlme^ foe mixture Is poured 
Into water, the precipitate la sucked off 
aad washed with water The nitrated 
product is reddish brown In color, some- 
what Ughter thin the original coal, and 
contains 8.8 per tmt of nitrogen It Is 
sotoblt almost ecanpletoV fo acetone, py- 
ridine, dldilorhydrini ae wen as tn a 
mixture of bcneol and aleoliol. The yield 
le alnioet 100 per cant 
The pyridine aolntlea of hknited coal 
can be dnuted with water, without the 
sohitlea becoming turbid. Tba solution 
foams just like a abinriott of aaap. al- 
tbou^ not go atronalr . U ta pcedpltated 
by vitfkMMi mineral adds, barium efakw 
Ida, ailver nitrate and otfaH* aalta. The 
wM, ePfoined wlMxtlmfoterionlapr# 
elpitnbad with caklum aaltfi, eon tel aa fifi 


per cent CaO. The nitrated coal Is col 
ored a brownish block alth alcoholic 
potaah solatkin , If the caustic solution Is 
poured off and the reddue Is taken up 
with water, then thmw Is obtained a deep 
black solution, which behaves towards 
acids and salts Juat like the pyridine 
water solution. The solutions of nltro- 
coal In acetone or beniol alcohol leave 
behind on evaporation a lacquer like film. 
This makes It possible to nae the product 
In foe paint and varnish industries. 

Na^r Nitrate Lands in Chile 

A OOORDINO to the Ctniinierce Be- 
ports, it is claimed that a new de- 
posit of nitrate of isMla over a district 
of 2000 square kilometers has been dis- 
covered in Chile No soda was known 
to exist in this region heretofore. The 
dapodts lie 1 1 feet under the surface and 
tbs beds contain 20 to 40 per cent of 
nitratn. 

A Cheaikidly Controlled 
AatoBMUle 

T HB pfodoetkm of powvr la an auto- 
mobile engine Is not a simple affair, 
as may bo supposed, bat depends on a 
complex cbemicnl reaction To get the 
most miles out of a gallon of gasoline 
Is equally the aim of the owner of the 
high priced car as well as of tlie lowly 
Ford Bealislng the nature of the proc 
SOS which converts the liquid gasoline 
into mechanical power, there remains 
but one way in which the maximum ef 
fldeocy can bs obtained from the fuel 
and that la by chemical control Q O 
Brown In the /ounwl of Muntriol and 
Sm 0 inoorbt 0 ChemiMirp, 1822, 8, gives the 
remits of his very Interesting and sn- 
Htfotenlng experiments on the operation 
of the automobile englae under chemical 
control, 

'nie Important thing la to secure the 
proper mixture under all coadlUcms of 
opsvariott. Very careful tests revealed 
the Ihct that the maximum efilciency Is 
obtained with a hoi dilute mixture The 
coMlar foe engine, the more concentrated 
foe mixture nast be In onler to maintain 
the velocity of reactlim ab«>ve the crit- 
ical point ncceasary fi»r expUwUo A spe- 
cial form of carburetor In ilesciibed, 
whidi is controlled automatically and 
according to chemical princlplea-^hat Is, 
to give the proper mixture of air and 
gaspUne under all conditions In the en 
glne, so as to obtain the maximum mile- 
age from a galkm of gasoline 
The exerdse of chemical control to ob- 
tain complete combustion of the ga«s>llne 
and hence maxlmam power resulted In 
Increases from 25 to 100 per cent In the 
mileage per gallon The Ford car, which 
wUl average about 10 tulles to foe gal- 
lon ordinarily, will give 80 miles to the 
gallon with cbemlca] ctmtrol A heavy 
car of eight or more cylinders, giving 8 
milea to the gallon under ordinary clr^ 
cumstances, will run 18 miles to the gal- 
lon with cbonleal control 

N«.f LMtli«r Gnue 

A OOOta>ma to th, Ck^mUcke vm. 

tikn, 1(81, 844, a nwr toather 
greoae, which may also be applied to 
chrome tanned leather under certain con- 
dltkauii and which la considerably cheaper 
thim tha animal fats used up to the pres- 
ent time, Is made fVoro mineral oils. The 
ell la mixed with a caldnni soap which 
ovsroomes the disadvantage of the same, 


causing the leatlier to become hard and 
brittle Neutral focs or fhtty adds are 
hIso added In order to make the mixture 
emulHltiiiblc with water and hence ap- 
plicable tu wet leutliers, Tite process con 
slsts In heating the mixture of fatty 
acids and inlnernt oils to 110 degrees C 
and tbrti stirring In the calculated quan 
tlty of caldtim hydroxide gradually ^le 
mixture is ulhmed to stand, when trans- 
ferred to a mixing pan, wann water Is 
added and the wholo is stirred until cold. 
A sample aimlyids of such u product Is 
8 per cent of calcium sonp 8 per cent of 
neutral fat, 64 per cent of iidnenil oil 
and 20 per cent of water 

Nitric Add Made with Ozone 

A TATKNT has Just been Issued <aee 
United ritates Patent NaX4004U24 
on a no\el process of making nitric add 
by the oxidation of amniunla with the 
aid of tuconlied air The ammonia Itself 
Is produced by the treatment of cyan 
uniido witli stenni and It Is claimed that 
tlie iimitHmla In tills nascent state can be 
oxidised \cr> readily to nitric add with 
a comiHiratlvely mitiill production of nl 
trous oxides. The apixtratus used in the 
process ctAslsts of a Bjdieriettl receptacle 
provided with a c(»\er wlilcb can be ss- 
nired to It \ery tightly by means of bolts. 
The whole apparatus resembles an auto- 
clave very much In alsiut tlie center of 
the HptiarntuM Uiere is a circular perfo^ 
ated dln[ihrftgtn <01 which the cyanamlde 
is placed After the co\er has been Imlted 
into phu'e, steam Is added through an 
opening In the c<iver ond the cyanamids 
Is decoiniiosed with the fomiatluo of am- 
nionlu, which iioases through the dla- 
plirugiii Into the lower half ot the appa- 
ratus. thcone Is then admitted through 
the Uittoiii and mixes with the ammonia, 
oxidising It to nitric add uhicli U dls- 
Lharged through a iMittum outlet The 
pnKtwH Is very interesting, for It gives 
practically all nitric add and avoids the 
use <if towers and other oxidising appa- 
ratus to convert the nltrouH oxides, onll- 
niirlly obtained In the ammonia oxldatlcn 
prtM'ess Into nitric add 

New Oil-Hardening Proceaa 

A h Is known, the hardening of oils, 
which In other words Is also called 
the hydn»genatlon of oils, consists In 
treating the oil with hydrogen gas, 
uliereupon the oil altsorba the gas and 
tlie former Is converted Into a solid fat 
To assist In the procem, catalysts are 
used, substances which ciinse the action 
to take place more quickly and with bet 
ter ellb4enoy than wh«m they are absent 
and which In tliemselves sufTer no changs 
during the treatment According to tbs 
Italian >iunkHl. Olomale 4i Ckimiea, 
(ktober, IfKSI a new catalyst has been 
found, which Is the double silicate of 
iriagneriuiu and nickel, and which It Is 
claimed gives very remarkable resulta 
One of the great Improvements worked 
by riie new catalyst Is the production of 
HliKohitely wlilte solid fats from dark 
colored oils, wlilrh In the f<»nner metb 
odM of hydnigenaHnn have to be purified 
first before conversion Into a fat 

Inercuiiif the Fluh Point of 
Cyliador Oils 

A <yx>RT>INO to th, gcIfenteUer XM- 
fun#, a very effective method of 
raising the flash point of cylinder oils la 
to add to them from 8 to 15 per cent of 
the aluminum salt of fatty adds. 
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The Heavens in April, 1922 

The Observations on Venus’ Atmoephere, and Some FLnuible Dednedoiia That Maj Be Braiim Therefironi 

By Prof Henry Nome RuaeeU. PhJ}^ 


I T hnn Ihnu known for n t.'Hitury nnd more tlmt Vonon 
huH nn uliiifmphHn* Indubitablti evldHitv of tbiH In 
iiffonk^il by i>bwr\jitJunM made uben site* \h neurb but 
not In Uno Iwtwmi um and the sun Hhe th«i 

ii|i|>eurN, ot I'ourfto iim n very narrow creficenf, but In 
NO hrijdit ttmt tiho iH (NfniqdcnouB In even a mnall tete- 
Hooifo \Vliefi tim Hky In clear U may titen be noticed 
tliHi the thin homN of the creacent extend crjnNtdemhiy 
1le^ond the biilf-ilnlo tlmt martcN the limit tAlilcb they 
I tin iittiiln (»n huoU a biH]> aa the mocm Under favor- 
jihle condlthffiH* wlwn \onuN la verj ch»ae to the aim 
In the Nky, the creaceot may extend o\er threeniunrterH 
of the circle, or maj e\«i tloee up, «o that the planet 
ii|»|N*arH a« a luniluouH Hiirli n phenomenon can 

iH pnaluced only by an Htm<mt>liere Hiirnnindlna the 
planet tAH»klna pant th* phmei n edtee >*e nee the 
Illuminated uttmutlihere — wsmetliiUN all around the dark 
cdKc of the dlMk 

Though It In thu'* innde certain that lenu« Iirn n 
guaeoua envelope, IIiIh muNi Ik much Ickm extenHtve than 
tlm earth'w^for the part of It which, alien IH up by 
the nm. Is bright enough to (>e Ncen through tim llliinil 
noted forogr<»und of our own daylight Nk> extends for 
only about 00 inlleH ovi r the night aide of 
tlie planet, and hiia n depth of Ichm than 
«>ne mile The earth seen thrtmgh a Mini 
Ilur Sky In a tike poaitlon would show far 
more ^conspicuous etfectH of twilight, and 
H much greater pro1«igatlon of the homN 
iif Its crescent , so we nta> «m< lude that 
there la much less atmosphere above the 
t-iidbls ssf/oos of VenuN than over the 
cairth The provlsi» la necessary, fior It In 
posHible that Venua’ surface, which Im 
very white, Is compOHed of ctoads, and 
tlj^re may then be anj oiuoont more of 
ulmospbere below these 
If we seek Infomiattoo regarding tlie 
compOHttlon of this atinoai>here, we ina«t 
employ the »pectro#<*ope As everyisie 
knows, some of the gHses of our own at 
tnoHphere— oxygen and water vapor— al»- 
sorb light of (K^rtaln wave lengths and 
give rise to dark lines In the siwclrum 
These atnamplieric lines con be obaerviHl 
In the Npwtnmi of a lerreHtrlal llglit- 
Nuiirco a mile or two awii> , and they «rt 
4HrtiNp4cuonN In Ihui of the sun growing 
stroager-sos tlie mud sinks toward netting 
and lU rays tnivi^rae a longer imih In Ihe 
air The water vaiwr IlneK, moreover 
change grcNilly with the weather, lielng 
faint <m cold, dry du>^ and Nlrong *m hot, 
dump ones, whim Uu air U Rteamy 

Now If we could live nnd ob«er\e Ihe 
iiKKrti, whliU hiiH no atiiawphere, we would 
not And these limn In Ihe HrN*ctrum of Ihe 
Hun , but the light reAoi ttnl fnau th(> earth, 
having pUNNcd twlot through our iitmon- 
Irfiere, w-imld show them sinsigly We 
citiild thus be mire (hat these conHtLtuentK 
were prcNent In the earth m utmofuihere — 
and, of course, we could apply the same 
lest to all the otlier planets from which 
we ivuld get gudlclent light to work As we are w-e 
must obserxe fnnn the eurtirH mirfiice through our 
own atmosphere, bo the aht4on*thm lines whhh are 
tliere produced we And In the spcitni of all celestial 
olijects. If a planet has an atmosphere, ton, conlulnlng 
ox>gen, we will get the combined efTectH of its ntnion- 
jihere and onr own If the planet's atmoqdiere c<mtiilnH 
uwre oxygen than oum, the resulting lines will lie heav> 
nnd we eun detwt tills oxygen hy compartBon with the 
spectrum of the iiKum, where only our own atmospliere 
In effective Hut If tlie planet's atmosphere In ]MN>r In 
oxygen, the terrestrial effect will drown oat the feebler 
planetary one. 

Tb sefMirate the two, John has now used on In- 
genlooN nietlHHl. prerlonsly emplojad hy Campbell 
^Mth a powerful spectroncopa of very high dispersion 
he has photographed the sfiectrum of Venus when near 
ehmgotltia and ruiAdly Aigiroacblng or rectNUng from 
the earth At such n time the lines In the planet h 
N pectniia«^^whether produced In Its own atmostdim or 
previous^ present In the sunlight liNelf) will be shlftod 
to tho violet or the nsl In accordance writh the woll- 
known principle of l)oi*pler The lines absorbed la the 
earth s atmosiihere will, of course undergo no shlft^ 


Dy choosing our time, and using a powerful (Electro- 
scope, we may get the two sets of UnwH-vlanetary and 
terrestrial— fairly well separated, so that If there w«re 
aheorptlon In both atnKisph|iifcJenph Une of oxygm 
(for example) would appear %|^-cloee double. 

When the exiwrlment was mih Dr 8t John found 
no trace of doubling. Tlie terrestrial lines wrere there 
UN usual, but not even a mwplrlatt of those which 
Hliould be produced b> oxygen In thn^isteiospbere of 
\cnuN, Hltbougti It wiiH known exartlV vljihft onid^t 
to uiHNNir The water vtiiNir lines >leTilil^|lfbclsely the 
Nfiiiio rcHult, and repotite<1 ikhotogmphs, on different 
du>N cun Armed tho oemduNions. 

Tliere can Is* no doubt, therefore, that Ihe atnineidiere 
of \enuN In devoid tif water vapor, and of oxygen, too 
U\ oniiipurlsun with IntK)mtor> ex|ierlmeniN on the ah- 
Hurpthoi In our atnumphere, John ccmrliideH that the 
niiuiunt of oxjicen above VenuM' surface taumot exceed 
(lie thouNandtIi parr of Umt In the earth's atmONphere 
Fur water vuiMir the lest In lesM delicate, but the maxi- 
mum amount upon \ enus can be but a fow per cent of 
that which Is ordinarily ]»resent here. 

This result — w hlcli In couArmed by observations mads 


by Mlliilier hi another way at the Lowell Observatory — 
appears ut Arst sight very extraordinary Venus and 
tlie earth are twin planets— very stmllar Indeed In slse, 
mmtM and denHtty The only grent difference between 
them In that the whole surface of Venus Is covered with 
Home white substance, while roly half that of the 
earth, on the average la slmDarly clad (with climds) 
IVith pluneis are mnsslve emiugh to retain water-vapor 
permanent ly In their atmospheres. Why, then, should 
^enlls be waterleNsY 

The dIAlculty tiia) be escaped If we adopt ^ assnmp- 
tloQ. which seems reaNunubie in other wayX that the 
visible surface of Aenus Is composed of a iiermonent 
layer of t louds. >Ve know that, on earth, the teoEiera- 
ture of the atmospliere fulls steadily up to a height of 
some 10 miles, and beyemd this retna^ nearly the same 
In the lower part of our atmosphere, vertical conrants, 
ascending and descending, are Mttainally at Work The 
water vapor evaporated from the oceons these curmts 
carry to higher levels, where it candonees to fbnn 
clouds. 

But In the upper, or *nsotbermar layer, there le little 
or no vertical streaming— the unlfbnnity of (emperatute 
pcevents It Ho practically no waUT-Vapor g^ Into 


this region the air there Is dry end alwaye ctbudkMiL 
The upper boundary of the regicsi of ekmds is marked 
hf the famtliur wi^ cirrus cloods, which lie to high 
that no man in balloon or airplane bos ever looked upon 
their upper surfaces. 

If the circulation in the atmoepbere of Venus is 
similar, and If, os seems probable, evaporation from 
Its oceans is more rapid than from ours, if may well 
he that Its atmosphere contains a permanent layer of 
high cirrus clouds, at the very top of the region of 
vertical circulatloa The atmosphere above this wDoUi 
lielong to the Isothermal layer, and would ocntaln prae- 
ttcally no water-vapor. Whether or not this is the true 
Mituation cm Venua^ It seems clear that an obs er v er on 
some other planet, working spectroscopically on the 
light redocted from the earth In a regian covered with 
high drruN clouds, would get much the same results, 
with regard to the water-vapor lines, as Dr Rt John 
got on Venus. 

But such an observer would still get oxygen lines In 
tlie earth's spectrum — for the proportion of oxygen In 
tho Iscdhermal layer is about the same as in the lower 
air Moreover, this layer contains at least 10 per cent of 
all the oxygen In onr atmosphm, and 
hence at least a hundred tlineg as much ha 
there can be upon Venus. 

Here thm seems no empe from the 
conduston that the atnio^ihere of the 
planet actually oantalns no oxygen This 
softies one qtfesflun huniedlately and drta- 
tlcally Without oxygen In Vcnui^ atmoe- 
phere there cun be no animal life, as we 
know It, nn her surfsce, for all anlmalN, 
on land or sea, lireathe oxygoi, free or din* 
solved Uoreover, there can be no vege- 
table life of the sort which covers the 
earth , f(>r if such vegetation flourished on 
Venus It wroold graduitlly All her atnms- 
pherw with oxygen Hence we conclude 
that Aenns is a lifeless world — unless, in- 
deed, life exlfds there in forum essentially 
different, in Uielr ftindamental metabolism, 
frc»m those w lildi occupy onr planet 
('(moemlng such a possibility we have no 
Imsls for Npcculation except that afforded 
b> pure tiiiagtnatlcn 
Tliuugh we accept the conclusion that 
there Ik no life <ai Venus because there is 
no free oxjgen, tho latter fact sflU seettiR 
Itself strange We Instinctively assume 
- that all atmospheres would contain ox> 
gen. But Is tills reasonable? Free oxygen 
In a wry active chemical agent, and In 
continually being used up by alt sorts of 
Dutuml processes. Including many that are 
entirely inorgunle The earth, as a whole, 
appears to be far from saturated with oxy- 
gen , the freely oxtdlstiig materials exist- 
ing beneath Its surface are of sudi aort 
and Jn such quantities that If the whole 
kM>e wore reduced once more to a molten 
mass, and well churned, we might expect 
the existing free oxygm to be consumed 
ohenilcHlly. 

This suggests ths hy^hests— posribly bold but not 
unreasonable— that the tree oxygen of our atmosphere 
In a product of terrestrial life tbs slow secumulation 
of the activity of vegetaHon through mllUoas on mil 
ItunM of years. The oxygen may originally have been 
there In chemical comblnatton. Bi setting it tret a 
vast quantity of cariMoaosoas material moat have beat 
formed, and we must tnftr that this Use buried in the 
sedimentary rocke— as coni beds, as oil, httumlnoiw 
shales, scattered portions of ormi^ matter, and other 
prodnoU of chemical redoetkou The total quantity 
necessary to account on thia basis for the sntlve ox y g en 
content of the atDKwphere is equivalent to a layer of 
coal covering the earthVT surfh^ and a UtUe over a 
foot thick. * ^ 

It Is tberefoPS possible that eur terrestrial oxygen 
Is itself the great cridmee tlut life exists on odr ptsM 
The faminar oxygtn baada m the epeet riim ttat take 
on a new and deeper hUaMcaacn D esc ri ed from ater 
with the aid of the a^nttroaci^ they are th# sign and 
rignaL legllde to the fevH>ir ptmMW rimvM aauN of 
be able to read it, and teHtng **Hcre It liHa,** 

The usual ecbedalS of the ptaMk wBl be ftivMI «n 
n later page 



The hourif irlvso art In XMtem StoiMinrd Tlnw. Whan loenl mn i ntr tlim U in aifnet, th«r 
nnut b* ibimW on* hour ktiwi IS o’ekwk on Asrll 7 ou. 

NIGHT HKYt APRIL AND MAY 
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Our Readers’ Point of View 

Th€ eiUtors not responsible for siatrmenls mode in the correspondence column Anonymous communutUwn^ cannot be considered^ but the name% «/ 

correspondents will be withheld when so desired 


How to Koc|i a Car fai Rmuiiiif Order 

Uu Editor of th« Scuuinnc Amiqucan 
W o luivo rood with (treat Intmet the article on pase IQ 
of tbe November lamte of SonuiTUnc Amrucan entlUod. 
* fihMiw Simple Poluten on How to Keep a Car ’* 

\Te wtoh to call your attention to the fifth pamcroph in 
which the atatemant ia mado that "oil aboold bo drained 
from dm eraiikeaaa <mee iu threo montha and new oil ap- 
pUad.** Wa foal that yoa aboaUt cbech up atatementa of 
tUa kiiKl» M tbey ere apt to ba a little mwlentllnK It ia 
tha opinlodi of oar automotive eoiinceia* and it la alao the 
pedky of oar company to reoommand the draining of auto- 
moUlaHmgine cranhc a aea at rognlar Intervale. 

Parlodie draiiilng of the eranhnaae U noccMuiry for mv 
eral raaaona. In the fimt plaoa^ It la only by draining tbut 
wo can free the hibricaUng ayatem of the uccumnlntlon of 
gritf metallic aadimant and carbon which tenda to build up 
aa the oil ia naad over and over again 
Tba circfllation of thla non lubrioatingf and aometlmce 
abraatTa, material la harmful and abuald be tniardeil 
agalnat 

Idkawlae, there ie olwaya a tendmiy for the oil iu tlio 
reaervolr to become diluted with fuid Thia fault ia cape 
dally prevalaut during winter otiordtion whero the car 
buretor choke la need exoeaaively or where. In order to 
obtain oaay atartlngr the carbumtor ia udjnated for on 
over-rich i^xturo. 


A frequent cauaa of axcewlTa dilution and one which, 
nnhappllyf la often overlooked even by the moat oompotent 
repairmant la choking of the exhauat gna paaaogeH through 
the manifold hot aput Such Hioking atfnta the Hii|»p1y of 
beat to tha manlfoM, heat which la caaentlal to inaura 
thorough vaporlaatlon of onr preaent-day fa<da. 

The praaenea of fuel in the oil naturally redneca {la body 
and conaaquantly Impalra tta lubricating vidue. 

It haa^ however, another and an even more aerlona effect 
It greatly reducea the clinging and atlcking propertica of 
tbo Inhri^t 

on which ti hadiy dlltiteil, then fore, inatmid of clinging 
to and protecting the bright metalUe aurfncaa within the 
crank ehambar agalnat mat and corroaion, drains off 
quickly and teavea tlieaa aurfaoos expotwd to the predplta 
don of tnoiaturo and the rapid aoenmulatlon of mat which 
H, of enurae, u mighty acrlona factor In promoting wear 

Cbieiy afloeged by this oorroahm ora the came, cam fol- 
lowers, and the silent chains which arc naed for cemiihafC 
and accessory shaft drives on abont 45 per cent of our 
preaent^ay canL 

A further thought on the neeewiity for draining la the 
fact that however free from arid n fresh motor oil may bo, 
all miiieral otla in ncrvloe soqiilre a certain amount of 
acidity, sometimes to a harmfal degree. 

The source cur aourcM of the adds which are formed ia 
not well underatood, nor ia the nature of the arida fully 
defined. Soma acidity la probably attributable to the fuel 
However, mineral olhi employed in service where liquid 
fuel ia toot present, exhibit thla aaroa tendency to become 
aUgbtly aeldulated after bonra of service. 

Ihe pr ese a cs of this add la not partieulariy bamifii], 
lirovldeA the oU has not lost it« dinging properties, and 
win cost and protect the bright snrfaoea. When the oU la 
ba^ dilated and drains from these aurfaoos, any arid 
present qulckena the process of ruariag. 

Onr automotive engineera recommend the foUowing with 
respe c t to erankeaae draining On new cars, drain the oU 
from the erankeaae and refill with irtdb oil alter the first 
SM) ndlM of aarvlee. 


After thia initial draining, drain and refill the crank 
case with fresh oD after every 1000 miles of operatlun 
flaring aammer weather rhiring winter operatfon, the 
crankcase should be dndoed regularly every 500 mOea. 

1%e new car, ftesk from the sbois Is tlkaly to be aome- 
what dogged with metal chips and even s^ from the 
0 Hthig«i while it ia almost certain that the rapid wear 
eLgeudered by the first 500 tnilss of aenrloe will contam- 
inate tbs oil arltk a large amount of metallic sediment 
After the iMreHmiDary ron-in iwriod the rate of wear ie 
coneMorabljr retarded. 

Eor summer operation, therefore, with the car In aervice, 
it ii anfleient to drain at 1000-mile periods. During win 
ter operadont however, the cooler crankcase and lern effec- 
tive eathuretieii bring about more rapid dilution of the oil 
Wtj^iaeL Thla moat be goardad agathat. Also winter »per- 
atM entails greater preotpitatiem qf moistnre in the cmwI 
crankcass wkm ladq^ mat wbait fhe oil is so thin that 
it win ifo knfsr '*gtay pot" and pret^ the bright mirfaeee. 
I^r tiiete jeaMms, It la deatrabU to -drain twin as fro- 
qUMtiy during winter as ^rtng eummer 
rths erankeaea abotild be drainad while the engine la 
warm, aagi isunedlttdy after a rap, so that the oil will be 
aglUttad and wRl also be thinned mmdderaUy 
br mkrat of oporatloo In tide condition, It ia beat 
wdttriud tobanvoff (ba aaeamulatibh of eedlmeot, 

It tk bj^dee&rahlei and tu seme caaea it ia baaardona, to 


fitwh tho crankcase a llb*^nMeDO , thlf^ fi>r the rmson Umt 
there are troughe und TtjBlf in most engines which cannot 
be drained simply by IW removal of tho drain plug Kero 
none trapped In those pockets remains to Ullnte any fresh 
oil oddofl. reducing Its body nnd more partieulariy rearing 
iu Hbillty tu ding and pn»coct the surfaces. 

We are n e ff gqipng yonr attention to this matter simply 
beeauHo He are- advertisers in the ftoiximnu Aunuev'M, 
but bocausa tbkeu a point of very great importanei‘ iu the 
correct operation of au antomubile \ou can readily see 
that three months la a rather indefinite und irregular time 
to Hct for drniiilng < rankrase, becansn mtmo enrs might run 
(KXNI miles In three moncbs, while anotlier car might not 
run IkX) ntlkw iti three months. The only dnponduhlc way 
hi wliieh to umuro tlic regularity of crniikcAJie draining is 
to put It on a mileage basis. 

Our rcootnmeiitIuUuii for draining and n. filling tranamis- 
slnn jiiiil diffoTfiJitinl housings Is every JOOO miles. This 
nlMi is imt on u milengn btutis for the sake of regiilnrity 
in Hiipplylug tho correet lubricant 
It la not necessary for >ou to take our word In this 
matter Many of tlm pronilnent automobile manufacturers 
make a similnr nKvimmeitdHtloii, tliat crankcases Im draincti 
iviry ItMN) miles and transmiisdoii und dJfferentiul liniisings 
every JthXi miles. 

W e feel tliat in tHliUtig Articles of thia nature you wlU 
be doing a real icrvlcu to motorists if you keep these iwlnts 
in mind 

llAROLu \ Hall. 

Naw Tork, 

The Edison Qaentionaire 

To tlm Editor of the ScirNTUio AvmucAN 

hour iiecoupt in tho Xoviunb r issue of the FtctrNTiric 
ViimnCAN of Mr Edison s questUumire of picking 

« xecutives Is very interesting 

While tlio complex entity ‘man” |a eoiisUlerubly more 
than the sum of his parts, and does not therehire yitld 
to analysis by any arbitrary or mi*chapical ayshnn uhnt 
(ver Mr hAlisons schemn ia certainly ftvr superior tu uiimt 
that have been pro|»osed for the purpose^ during the loist 
few years, 1 tako it from his cini^anls of mcmi»ry us tlie 
important quality however that ev*oi] Mr Eillsun iliswn t 
realixa the itrongrst point in favor of his plan, but has hit 
OU a good plan by luck rather than otherwlHC 

Tbs primary isdnt in kfr Edison's test ts not memory 
at all , it Is breach of e<hicatlon, and eottsoqnentiy breadth 
of viewpuinL Memory eiuues only a poor second Anyone 
who bos any knowleclge of psychology knows that rite hii 
man mind terirs for and retains those tidngs whirii inrersst 
it, A mao with a perfect Mipomemory miglit fail ufteriy 
In Mr Edison a test for tho simple reason thnb ho (ju 
many peopis actually art) was too doeply interested in 
some one subject or group of aubjecta tu read the news- 
papers or current literature. Tot If Mr Edison mere to 
give that same man a reol memory tost— say, to roail n 
certain book and then tell as moch aa he could n member 
of Its ooutcuts, that man might obtain a memory rating 
of loa 

The truth of the matter Is that Mr Ediaon ia picking 
men of broad tastes and interests with possibly indifferent 
memories for his executives. It doesn’t necesssrily take a 
very good memory to retnin facts that interest one. but It 
does take a catholicity of interests to be sufficiently Inter 
vstod to read over the ground covered by the questional re 
And this catholirity of interests and bmd etincatiun ore, 
even more than fine memory, qualities of value in on exocu 
live. The fiinetion of an executive ia to form JiidgmetiLs 
and to act on Ihenu I believe that it needs no proof that 
tha man of broad information, even on rostfers totslly ex 
trancoua to the matter at band, is far more capable of 
forming wiiitd Jmlgmeats, taking all things into conshlera 
tion, than Is be who knows only one thing and enn there- 
fore are only one phase of a matter Droad Mliinatlnn 
tonda to devrinp the imagination, which is a very necenary 
factor In creative thinking and in reasoning things out to 
Ibeir idtlmato conclusions. Memory, it is true, is impnr 
tnnt Bo is self-Cunfidonoe important so also are will 
power und nevcrnl other qualhiss. Bnt thn broadly ndu 
cfttad man ia far more Hkriy to have those qaalities Oevel 
oped and disdpllned to an even balaneo than Is he who ia 
not broadly edneatcrl And for the reason that college muti 
are far more apt to have n broad nlucation than oibcrs, 
they are more apt to piHfseiis the niwessnry qualities to 
become sneeeistful exeeutJws than are non -college men 
There U a eortain dlsclidlne, though somewhat loose iu 
college life that docs tend to develop tho mental qiialltirH 
In srite of the grvf t mistakos mads In college curricula of 
which Mr Edison speaks. 

The domlnatiiHC position which Britain has held for so 
long ia world affaire has had for ona of it* prinripal f«c^ 
tort the wtofmtlohal ayatom of her great unlverritiea. This 
systpra <tm tutorial ay s tu n ) gives much attention to train 
tog tha Bwntal faculties. Im» very little to Jamming the 


mind with faelH ']*ho truiiinl mind will nccuinulate all the 
facts it nctnU fsHt < nough Wlthmit that mental truming 
a man may ht^nnr u veritable hcvcu day wonder na a tpcii- 
uicnl shurk. but he cun iie\ cr iH-cmne n succesaf ul ext-ciitiv o 

I bold no brief for things kuglmb I have ten geto ra 
tioiis of \mtrlcuD bUaHl flowing in my viins Uiit I 
hold 0 brief for aiiytliliig that is eisuiitially better thitn 
w hat Ann ricu lias nor is my loyalty to America letuMUieil 
thereby \iul i would bu viry iinnh tukletl to see u sys- 
tciQ of training for cxeciitivcM intnHlutHHl Into Amirifu 
modelfsl on the English 1 ni\erHit\ nyHti ni — (Inseics nnd 
all Ilowevtr much our wlhitis nre in ntlviinec of oiir 
comnioii st-honl system for prutlniiiiK exei'ntl\eH they are 
still sadly Im king Availiihle cxciiitive titnbir hns been 
fiUUng furtlar Uliliirl thn demand for it i\(r> ytur Tlnrn 
nn. few indiistriv* that are not snffprutg und paying 
heavy isniiUy tor having InroiniictcniH hi ix(Miitt\i immI 
tiuns. ) Niank frrmi the stAndpoint of one who has been 
in the rofiutruetion hnsiiirsa for fifteen ^rars or so und 
whu ItiM come into contact with executives lurgf nnd siimll 
in si.\«.rul scon, of biudncsae*. 

liixi <1 Hall. 

iHiwners lifovt, 111 

Energy and Work 

'io The Eilltor of the SctrvTiKK Vutkkav 

111 the Btptember HKli issue of the Sf It STirir AMKfll- 
tAV llieri' is nn nrtieh Tho Man Ttwting Laboratory 
When. rix)iciuM Tncrgy Is Mtnsured in which Is de 
scrilHsI un apparatus f<ir menHunng the timount of emrgy 
ixiMiidiri in doing viirious tasks nnd I he amount ixpiimImI 
in (kdiig tiictie Mtme tasks iti different wnvH it N (xpeefod 
in UiIh way to diM4*o\t r the liost w h>k of tioliig tiiewo 
various tiishs. 

This la out way of increusing a man s effic iem y An 
Ollier wnv Is to huTeaso a man ** iflre«*thi rmrgy for ilohig 
these tusks Kollnwitig is a stutiinenl of tin way in whiril 
the pmblim of increasing a tnun s iffocrive enirgv should 
ho Rpprnaclnd V innna4iierg> nui> Is di\i<leil into three 
parts the first part is that whkii gin's toward keeping him 
alive and moving about whetinr la dms au} work or not 
This part him to hi* supplied Is fort ilicr* in any uicrgy 
iivailable for the work u man is to do The S4>cimd part 
K4wa towurvi ovcrciumng the imrtia of tht things that u 
iiiuii works with or works on ibis part has to bi^ sup- 
jdietl Is for* any tturgy can Is nsctl cffciiivily Por in 
stance in lifting a weight just Hf> nnnli energy has to be 
imctl in mLnminiug its Imrtiu bifurt tlnrt Is any nnivn 
meat PW pounds of energy i n rtetl in lifting u ItiOO- 
pouud weight prmluccs no mon effett than if tmly 100 
INiitmU WHS used The third part is that which is ov<r 
and above llic energy il takes tu live nial wlial it takes ti> 
overcome llin inertia of things A very small omounl of 
this thinl part protiucos wuiahrfnl effiitH It Is this part 
that should be partieulariy ink resting to the manager of 
ineii wIht Wiints tu know every iHMsibh nRiiiis by which 
it Clin be iiiennsed and made aialJiiblc 

ThiTO ure two ways in whlili this effec-tiv*. energy may 
bo iin reused TImj first way Is lo iiicreaw* the entire 
amount of n man s energy by |Mittlng uiol keeping him In 
a first cIhkn physical ronclitimi TIiIh means In must bsve 
plouly of gmsl ftssl and <U>thiiig miafortabU kouiies aud 
wmlJctt] nttentlon, ere The second way is bv nuiking a 
better use of tho entrgy a man already has. Mr Eredcmk 
W Taylor and his atwoclatvs have fwiivnl experimtntnlly 
that a man should have a certain amount of rest in onUr 
lo necomplisli the brwt roanlts in is rhtrnang a piece td 
work That the ratio lietwenii the tins of rest nod the 
tiroo of being under load varus with the kind of work. 
Ureatir tiie luud the longer the rest (irrlo*! should bi 
This law, a* Mr Taylor calls it finds iu ■ xtdnniitiun in 
the above In onhr to make the Ihnt iiw of one* enorgy 
iti iM'rfurming a iiicer of work siah iih lifting or moving 
an object it i« iii'oeiumry to tiik« udvantago of its momen 
turn. That is nft* r it has miee Kturleil ti» move lo keep it 
moving If it ntolm or its hmifoii ilet reiisen there is the 
inertia of the object lo ovirctmn again tl<reforc un im 
neeetMary loss of tiurgy Ity giving a laiiii a rest we allow 
him to gather enough Nlrcngth sml energy to keep an 
objett moving oiict It has be<>n sturtnl An uiis(iuit> 
motion alviiys eausrs an unnceegHary Inns of energy In 
many t nses a slight InerenNc of energy is all (liar would 
he ner**Msiiry to prevent u great h»ss of energy by an «»bjcct 
stopping *ir faJlIitg hack. This nmall amount of energy *0 
uccvwsiiry in preventing a gn at low of energy is supidlad 
hy keeping a man in good phyaJeal eofidlrlon ami ullowiag 
him the proper amount of rest. It is a buHiness propori 
non it 1* H qiiiwtion of making the most rffici* nt iiw »f 
the overhiud expcbaa. which In this case is the energy 
cx|>pnded in merely living and the cnergv oxiiendcd In 
ovi rcoming the loei^a of thlngn. 

Wm CaocKMi. 

Prescott, Arlx. 
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SCnSMTlFIC AMStlCAN 


Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc^ 


PcrtalniaK to Aoronoatlcs 


AIUPI4ANK WITEI fNllKRENT »TA- 
DIUTY — A. G Lcion. eMrtm Q H. 
aiUht and A. 0 Lriich CaaUla 200, MantlacOi 
< hlle An object of tb* Inventloii It to oon- 
Htruct uii airplane whlcfa will more nearljr 
aluiulatc tbe lllvbt of a bird. Kora deflnltelj 
statoil. Hie object Is to to conatroot Che wings 
at to make praetloal tbe use of a very mu^ 
shorter boilr and tail than bat herntofbre 
been acjcompllthedf tbe wing stmctnre beliig 
HuUi that tbe steering doviees may be located 
entiiroly In or adiaOeat to the wings instead 
of at the taiL 

TItrBSBD riOLLOW SPAa— J V 
MaxwKLL and J P Skueb, Cambridge, N Y 
The Inventlob relates to tniwtotl hollow bars 
or Cubes, and more partirnlarly to the spars 
of airtdaus wings, the object being the pro- 
\liikMi of a trua^ hollow boom pardenlurly | 
apptteable to airplane onnstraction, although 
capnl^ of tiM iu other stnirtures where a 
strong Hght spar capable of r^datlng severe 
bonding strains is datable 


Pertaining to Apparal 


GARHBNT 8KAU 8 Flatow, 10 
Bay 2flth SU, Brooklyn, N \ The primary 
ufaj^ of tfaia inrention Is to so cnnstnirt a 
seam that the aame may be readily ripped 
to provide for th« disaasenility of tbe parts 
which go to make np the garment A further 
object Is to ao oonstmet a shoulder or neck 
band seam of a aUrt t^t the front members 
thereof may be removed, recut and again 
podtloned to preeent an unworn aurfaea at 
tbe collar band 

BABY PAirrg — R. FAtrat, 806 E 10th 
8t, Brooklyn, K T The object of the In 
▼mtlon is to provide baby ponta or diaper 
coven arranged to be made from a single 
pleoe of material, and to permit convenient 
adjuatuent at tbe walat sldce and legs to; 
properly fit tbe garment to tbe baby'a body 
and to compensate for Increaae in atne doe 
to tbe baby's grow th A further object le to 
dispense wdth hooks, buttons or slmUar pro- 
truding fastening devices, by usliig la^g 
strings. 

If. OEDtraT, 88 Clinton Ave., 
Maplewood, K J This invsntloa ralatM 
more particnlariy to riasps for garters and 
other garment supportern, an obj^ being to 
provide a dasp which win operate to se- 
curely bold or engage, whether there Is any 
tension or not, a stocking or other garment, 
and wMefa will permit a quick Migagement 
and rel«BSs as oecaslon may require 

00R8BT— 8 J Newman 48 Oak 8t, 
New Haven, Oonn An object in view is to 
provide a construction at tbe rear of the eor- 
eet wherein meana are preeented whkfa will 
cause the oorset to more exact'y oonforra to 
tbe lAape of the person wearing the same. 
A further objsot la to provide a corset in 
which the lower portion of nsr section Is 
so eonstraeted as to cup when placed in 
pod don 

CLASP FOR CXIBSerrS —8 J Newman. 
43 Oak St New Haven, Conn This inven- 
tion has for its object to provide a apodal 
form of hook to answer tbe unusual re- 
quirements found In some eorsets. Another 
object In view is to provide a book which 
will not only fredy r^ve tbe ladng eord, 
but will in a certain eenae damp tbe same 
against longItndinAl onn'ement 


means for pressirlng tbo amylolytlc digestive 
power of activated pancreatin An object 
is to add a aubstanre to the punerradn 
activated with audlom chloride, which will eo 
stabiUae or preserve tbe amylalytio power of 
Boeb a mixture that it may be taken into tbo 
human system without esuainf harmfol re- 
sults. The GompoMltiun conslscs nf appmxi 
matrly 7Jl to 10 per cent di-sodtnm phoa- 
pbatc 10 to 13ii per cent so<ltura chloride 
and the balance of pancreatin, all the ingre 
ilieiits being moistnre-free. 

'!■"! ■■s.ii.aiJLiDi I vrt .iggyi^ng^iiii ■■it" jl. 

Electri cal Pevicca 

ELECTRIC LIGHT AOrrACnMENT 
FGR HAND COVERINGS --F nonous. 
e/o Concord Lexington Apaitmenta, 6B So. 
11th St., Minneapolis, Mlno This invention 
has for its object to provide an electric Uiht 
Ing device for hand coverings, and which is 
adapted to be incorporated In the structure 
nf a glove or tlie like to provide an lllnmina 
tion wherever desired It Is adapted to pro- 
duce a constant or intermittent light, fnr- 
olshed from a amall source, the flluminatiim 
rcquhdto to carry out reading, writing, slg 
ntUing or aimilar operations in tbe dark. 
The device is simple, durable and Inexpeii 
sive to manufacture 

ELfdCTRtC VV [RE SWIVEL COUPLING 
AND LOCK— T L. Dennu, addrem Geo. 
F Parker. 119 West 42d Stroot, New York, 
N Y This inventor bos been granted two 
patenta of a similar nature, th^ relate to 
swivel couplings for electric wires, tiie ar- 
rangorosnt being snefa that the ourrent will 
pass freely An object is to provide a coupler 
which may be Inserteil In a pair of olectoic 
conducting wlree or in a plnrality of wires at 


toilwH Insulated stem adapted to Ibsoiits a 
lighting flature that depem t h erefrom from 
a flsted support without Its being neesmary to 
provide the usuql Insnlating joint, A forther 
objeek is to nitorids a dsvios wUdk la dmpk 
In oonstnHMm, prnammtat In gtopearansa, 
effMtlve in kiMi and nay bs rmuUly manvp 
Caetnred at a small coat. 

ELEOnUC HEATER,— a P Som, 
c/o Beott Eteetrio Manntaetnrlng Co., Tg 
coma. Wash Tbe invention relates to beat- 
ers gdsptod for tbe bsating of air or walsr, 
and a pnrpoae is tbe ptovisioB of an elsetrle 
heater of simplo and suhatantial co n str u c- 
doo, wherein the elenento eompiissd in the 
beater are expoeed to faoilitato tbe repairing 
thereof It le also a purpose to provide an 
electric heater which oonsomea a ntolmami 
quantity of current 

Of Ini n rs M to Farmow 

arrangement for separators 

WITH HANOlNti BOWLS— F hfoMEN- 
axN, Helsingfora, Finland. This Invsntion 
relates to a separator of the type having a 
suetiott fan for drawing milk, and having 
an aperture tiiioogh wUch cream Is driven 
due to the eeparating action of eentrlfngal 
foxoe, and eharaateriaod by having an ontiat 
at one side of tbe suction fan tbrouidi which 
milk may be driven under omtrifngal foree 
to overcome the suectoa notion wkich tsods 
to draw tbe milk into the soetion fan. 

AGRlCUI/rUBAL lUPLEHBNT^-L. A. 
OmeeS, e/o American Cotton Grader Com- 


FJ^HE object of thu J^parimenl is to adalog neorUfy^ patenUd amn» 
I Uom mid deugn paienU for readp referonct In ktete of the large 
number of patents coper^, il » ohpious Utal each nohee mast be 
confined to the broad euerdtalt of the paieni described and^ m some 
cmfoncet. jUuiiraimf The name and address of the vnentor are green 
m every mslance, to faabtate direct correspondence. Copses of the patent 
s^ificsaion teiU be furmshed upon receipt of /5 cenis eocA In a Ward, 
this u to be a meetmg place for the man nith an idea and the buurmss 
man m search of an iJea. 


agsnmlng vmriotts aoooplat peri ti o ns rslgti«o 
[to iho ground and Swiping tia grad* 
pally over the .sorfaea to bo Isrtlsd. ICsoDg 
ara ptpvUad for antomdtkbiBy dltoPtotoritag 
tbe from tbo mooM m$mnd to move 
toe snnis^ m e nrts are ohm pgoridod In anvfr 
ing tbo loaded aeoop to a Utauemo, mnl ^ 
fsoting Its mdondl^ nt a diifrsd spot 

SUBdOltilSL— J r, BSUOfAP, P. O, 
Bot 8I, Oranga Cove, Oattf, Tbo laviatioo 
rolatao to ImtemOon or l iart wwo mid bM 
roN r eoee more portfoatoffy to n tooth or 
Undo for ooch tmjrtimNt A spocdlto obJoet 
la to pcovldo 0 tooth for naa in tobnOlag or 
broaUag «p hnrdpaa oarth nikh wBl bo 
ragged In eonstnietloii. yet tight In wriibt 
and nnimudly dorahle rsgnwsm ol the 
hardSned oondition of too ooll onrfoei on 
which It io to be nood. 


Of OmienI latoMri 


KEY CASE L Rgl», 

m Unlvondtr Flnoo, Now Tort; N, t Yho 
object of the Invontioii fa ^ provldt a bolder 
wUeh ean be mode and atamped from n tin 
gle piece of iheet metal end hoot formed 
Into ihapo randy for tbo itoptiention of hny 
Intcbso thereto in n rimpte and oconeoteal 
tnnnnor Sneh extra attartimonto ao pIm. or 
other olmtlar dovkoo, are nanoessoary to bbUt 
the hay links la podtion om tbs plats* 

HORN^-^ Lett, 3161 STtk St. Braoh- 
lyn, N y 11 m invention partienlatly ro- 
lateo to a sonnd-pfododng brnm for 
ment pnrpoaoo, and bao for an ohjaet to pro- 
vMa a rimpio but strong eo na t r noti on wbkh 
srin not easily get ont of order Asotoer 
object is to provids a ribrating tongot or 
montopioce, bald In pines by earo beat from 
tbe 1 m^ of toe honi Instead of oalder or 
other holding meana. 


SHOELACE HP- 


n. OMAmn. 68 


Chemical P roc sso ea 


PROCESS FOR THE TREATMENT 
OF T7NDBCOMPOSEO FERTILIZING 
SUBSTANCES— D ix) Monaco via De- 
protia No. 92, Romo, Italy This process has 
for its obJoet to inwlde a snitaUe cylin 
drlool casing tor treating tbe incompilfttely 
d oee m pos e d fortitiaers. and agitating the onb- 
atancee and onbjaeting them while Mng agl 
uted to tbe aetion of halogen gaaea. whertoy 
tbe subetanoeo aiw wholly deeompoeed and 
made ready for immediats uae. 

MANtTPACTURE OF ACTIVATBD 
PANCRFJiTIN AND STABILIZATION 
OF SAMIl— Dona B. Nevn, 18 Laight St. 
New York, N Y The Invention rdatso to 


any point and not diatorb tbe oontinuoue 
conduit while permitting free Independent 
rotary movement of either aeccion of wire A 
further object ia to provide meana whereby 
tbe plugs or coanecting Idas may be easily 
inHprtoil but are locked against accidental 
removal. 

PORTABLE LAMP— G F Baoon, 160 
Woo«lruff Ave. Brooklyn, N Y One of tbe 
objecta of this Invention is to provide an 
eleetrie lamp editefa la adapted for genera! 
use and which may be oeenrad to tbe bock 
of tbe bond of on operator of motor vtitidea 
to be naed for signal purpoees, or may also 
be used as ■ trouble ugbt an inside tight, 
or parking light and to tbia end a eoltahle 
bracket Is prorided to support tbs lamp at 
\arious points 

PORTABLE ArOUffTABLE HOLDER 
FOR FLAHHLIOHTS —EG Quain 
onoM. 5419 Agntite Avoh Chicago, BL An 
objeet of tbe invention is to provide a boldsr 
for a flashlight that ia rsodUy portable and 
provided with adjusUble meana whereby tbe 
device can be mounted upon a hat, oont or 
other article of apparel of the operator, and 
the light from the flaahUgbt directed as de- 
sired witbont Its being neeeoeary to boM tbe 
device in the hand. 

FLASHLIGHT.— J TInob. 429 78to St. 
BrooUyD. N Y An object of tha Invention 
U to provide a coodootor stement ao related 
to tbe sben and to tbe battery timt It m»9 
be operated from toa extarior of tim abaS 
and dose tba drenlt and at toa aame tima 
miulmlas Ike poasMUty of tbs battery 
^freering" to tbs rteO and mokss prey id on 
for tbs rsody itmoral al tba battery onfl 
condnetor atrip wttooot damage avaa ahoold 
toe battmy **freSM^ by kng dtensa. 


pany, GrMnriUa, 8. O, fovaotioa has 
for Its object to provlcla oimigkmeut wbert- 
in a soppMting foame and roUtaUs mounted 
tool aupi^s are mode use of. totethar with 
a motor tor driving the dsvke, the supports 
bring arranged In eeriea and eonnaeted to 
tbo nMtor in soch taanner that they are 
dritett In eppodte dfreetions; enabling an 
eztremaly Urtt neotor to aqualiie the strong 
proptUers and rtgulato the apeed, and where- 
in toa onitivatiiig merhonhim cute toe eofli 
hodeword to foree the tight frame forward { 
FARM OATH LATCH— H H. and O H I 
Bxno, Thornburg, Coi ThU invention re- 
Ittei to gate latdwo in general and more 
partiouUi^ to Utdiee for form gate% tiie 
purpons bring the proviafcm of a gate toteh 
of extremely rimple and efltelent eonotraction 
mhieb le operable to automatically Utoh a] 
gate whoa tba aoma is swung to doasd pod 1 
tkm. 1 

CLAMP^r— H. a Mongo, 0/0 Tbima 
Dsyo Oo*i TriDM, IlL Tbe objset of the Uk 
vsntkm l« to provide a device ogpedatiy do- 
dgned for bolding objects, ot irTtopdar form,] 
to be ground or poUshad, soeb oa ptowrtofMh 
cultivator shovris, harrow-htodao, ntoator 
krivia^ kpd tba tike, wksreto toara iT^ 
ridad a body neotoar having a nalv of uafl 
etops Of tbutmente spuesd apart oOd borihg 
a doaqy mnvabla batwean tite olmtoMiiti. 

LARD LEVELBB,— Q, W BSAOS, Rqa 
861, IVnIoek, Oollt Two patento^gvo Imk 
gvontod to tola Uventer oa rimtiof wbte ril * 
rdoto portimlariy to a moddiiawBS: 


I pMii Sk, Bonto Mannhsater, Oean TIha pri- 
mary objeet of tbe invantfon Is to piorifo a 
conlcsl-dutped tip of tbs above ebanwtor 
wMeh Is adapted to be qnlrtly tad easily 
attacked to tha and of a sbodaea or IbaUka. 
tbs tip bring ao constructad titot It wfll not 
beeoma d a t ndm d frton too looa tefog tba 
uoa tbsggof. 

TAG— O. L Mxnkoov, e/o Stout Droas 
Oo. 48 Waat 26to St. New Tort* N T 
Tba invention alma to pvovlda a deriea whkii 
is adapted to ba assoriatod with b gamsat 
while toa soma is opou tiu hangar, oa tiutt 
the dram wtil pramut a neat and dender 
appamnea svrn while to tola podtion* A 
rtill farther object ia the aoBs tW wtioo of a 
derioa of tiito dmroetor wltlrt may ba maati* 
factured at a nominal flgnra, and whlrt olio 
will aot an a twice tag, rina tag, ate, 

PROCESS OF LSTTttBINO^--^ K. 
SAim, Bad Wing, Minn An objast of tbo 
toventitm Is to ao proportion the Wtton on 
a curved or raeadtog surfaiea that tha wordn 
formed by the irttora wffl bova toa aoma oto 
pearuiMa os if tba aurfooe wore a flat oan 
Tba invaation more partieutoily rdotoa to 


Tba invaation mora partieutoily rdotoa to 
tba proesaa of tottering Ubda for maok bo^ 
tlaa, or other syltodriarit onFdor or luoadlng 


FAN.— B. I* FAVqorr. 0/0 Mstooriet 
SblaaotMa Cflnrah Mtodna HoionaraoraL 
The invoutieu baa far ite oto 
Jari to pAnrUa a ten astd rialt y od op tod for 
nm in emmetiou wito ovioaiL go, for Is- 
■tanea, porto iwtoga, for mmog a oaoHnt 
eanant of ob to w ar d toe o o e np a a to «f too 
qwtoto ondeottMlad by tito avtotetof of tito 


they rdoto 


to a marirttia ' 


n* ^ «• mm Mt 




is adapted to ba towad ^ a t r n a tor - et fim 
Bka for tovaUng gMusd aufiaH of bM# 
tend Itewla, rooito ays. tmi Hke fogfoi 


total litiria, roomys* imi Kketoirtai 
prtmoiy ohjoet to to prorid a a 
aqufoped wftto a aopoy wbtoh to 
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tftmim fcw! 

sr^ g^sg aijrgwrj' 

«» i« to b« 

mc0tM^r d. nma, 3t» JD. opM 

#u Wi^tj|i|yat 

tofittoii tt ft* ptwrWoa of vhldi 

lil^^ndtt pof kmaA of ailiiito uloee 
«l ttoM uA yMeh onteMttw a budtU rt* 
talBor tor tMrmmatiar prm&iliv Utorol or 
iMrIwtttot )to itoU w Tatli$flil fflirt io wnw it 
of th* ^imWi vfUto !b ao «ar dttraotiBt 
from tot totliptm i^etom of tot bfooUt or 
fram Ito toongtto of cMotort or attroodvtinM, 

bat VaAP^B. Ksmr, BMl Mbut- 
gnnMfT. nwintottourg, Pa.^ A parpooe of 
tot iunotitm la to provtot o rat trw JiaT* 
top a rtonrtf to rtoito to noorabto fttted a 
oagv^ mA av^ attaatod latpt oootioUabto 
b 7 a liattom loe a ttd to tot nmway for 
fofttof tot rat toto too eaft whn to* rat 
ooca ptoa tot platform, and for antomattoall j 
fjnirfmf toa ei$» ao aa to ooaflna to« antoial 
tocrato. aoto mtana bttoa onaraUa to rtatt 
Jtaetf afitt aato oetoattoo* (8at Fto 1 ) 

VOCBfTAXN PBN.-N a Panonr, 64 B. 
Savaato it* BrooUra, N Y Aatonc to* 
okjaeta of too toTtODoa to to ao oamtntet ai 
fooatoto pap tort whoa toe pa» to to dooad 
poaltloov too tok w otrvoir to eontroetod at 
ita dtoehaift and to preroat fotdtog of toe 
talk ■■gtrfltm of too poattloo of too pan. A 
foitotr oldNt to to 00 eoBaOEneC too pea toot 
wkm too OOP to ramovod from too rear tad 
tberoof too wk romotntaig upon toe alb wiU 
be draws into the rmerrolr, toe opermtintl 
metoanfi balap fnehatod to too dodap oop 
of too pta* 

BINQ avrriNO— B. Booaitnut, 15 
Jobn 0ttf Now York, 2f. Y YUa lirrtntton 
relatot to fowolrp aiid baa for Ito objoot to 
pcerldt a oonaernodoa wberala tot ttono or 
iowel map bo taadUp oeenrod in plaoo wltto 
<mt dangtr of taUorbip the aamoi A fortoor 
ofejeet to to worlde a rlnp aotttau tai wblto a 
aoat to proHdad for a atana and a dampbic 
rtoip la t hi oadad toartto, the rtati befaip pro- 
vided wito aa odia over wbkk tot rttalolnp 
pmpa may bt bent 

iHOB A. BaaoTt 9006 Grttn 

St, Fkitoidtipbia, Pa. Tha ge aw al objeet of 
tot iavoBlioa to to prmidt t tbot tree har- 
ing taaaat wbtrthy toa tree win antooiat- 
toaUy adfoat itattt to oontawm to toa Unai of 
tot tbot tad win prtttnrt tot nonnal tkapt 
and form of tot tbot wftboat aCrttohing or 
dlatorttaig it tai any way. Yba dtideo, being 
aiiaplt ia oon att at U oa, wSU pt^t of inan< 
nfaetort at a low ooat (Bet rig. 2.) 

DISPtiAT STAND— N. BiPPaaanN. 285 
Weat Tlat Stt Now York. N Y. Ybto in- 
reattoa rotottt paittonlaviy to that forai of 
dlqday otaad otauaonly ottd in rttall otoroa 
to dbflay amaU paakagtt of oand^ and ifai- 
HararMta Aa obfatt to to ptoAo a ataad 
wbSob win aarro to d W ty four tidtt of 
raetaaigalar arddeo ptoetd thtrtp o , aad 
wbtob to pror id ad wltb mnattona anifooti 
for toa dtaqday of admttoing nuittor 

ADnmABLB BXAOCBOAED T 
SQUABB^-M. Ii. Ovaro, TU Boat lOto Bt, 
Bfootalag too, Xnd. Tbt dhlaot of toto iawn- 
torn la to proHAa a T-aqaart haring an ad- 
Ittrtabto anpportliig am for Itagtowtoa ad-' 
Jiietpimt OMMtnietod in a toaplt luantc for, 
momiQU tod aama apon a bUeuoaxd aad 
prorldM with a btodo, wbarcAy drawinga 
may bt oi oe a ttd wlto fooUty* and parttoa- 
lai^ for laatniotkm p nr pooea tot Twootro 
btiv n d a ptod for not tai ooopmcloa with 
trigagtaa, aa to tot ordlaafy att of a T- 
Afonr*. 


scngimFtc 

KD1^0BA0Xnl0 DBYIOB. G A. 
PcBmuii Mdram B. U Ottak, Oahkodt 
Wto. Am o ng too objtato of dm tnrantkn 
to to pfforldo a dtrfoi of toto ebaraetor whtoh 
m adapted for aw in arackin p paeans or 
otoar ntiti of a almitor natara. An Impor- 
tant to that tot nutcmefcar be adapted 
'to eradt toa pa e a n or stanOar not Iti tneh 
manner that the mast may ba rtmorod in 
aa nnbrc^oB atate. 

SIGNALING DBVNm— W Y Bsaonr, 
O/o Shiite Savings Bank. Hillaboro, Oregon. 
Tba invostton has for Its object to provido 
a daviea adaptad to bt arranged along high- 
wagt for iodicatlug danger or the need for 
eandon, wherein a vtonal aignal to provided 
oapaUe of being seen In dayUtot and having 
tneana tor lUnutoiatlng the same throogfa the 
rofleetloa of the beadllpbta of an ooeomlng 
ear to be vltlUe at night 

OABBAQB CAN— I LCTT. o/o Netot- 
honae A Le\y Java Provost A Kent Sts.. 
BiooUyii, N Y The prindpal objeet of 
toe invention to to eonatrnrt s garbage re- 
ceptacle for boneehold use in which time to 
I an inner and an outer roceptade movably 
I arranged together In such manner that the 
tamer raeeptade may be readily removable 
from the outer A further obj^ is to eo 
loonstruct the partai that they will have in 
terenpagemenC and to prevent movement of 
the inner reesptncle when desired a single 
cover eerving for both. 

LAITNDBY FORM..— P B. O^Bancw. 
2860 6tli AvOi, Trey, N Y This invention 
has Eofereoeo more particularty to a form 
oaed for the starobtng and drying of collars 
worn by dstars of rellgianB ordm An ob- 
ject to to provide a device for the dnisbing 
of eollari which will oUmlnate Ironing 
the collars and give the collar a dull fltitah. 

' POLISHING BRTSn— C U Am»- 
PCN, c/o Hughca Boaarth Anderson Co., 16- 
21 Bast Grand Are, Oklahoma CMty, Okla 
nils invention relates more particularly to 
aboe bnuhea. the object being the provision 
of a strong, durable brush of this nature 
which may be readily carried from place to 
plaee, oeeuplee but small storage space, to 
practically Indestructible, may be readily 
deaned from time to ctme and to capable 
of elfootlTa use without danger of eolUiig 
or injuring toe hande. 

HBLMBT OB IfABK.— F U Bowcaa, 
8000 West Vto St, Chester, Pa. Among 
toe objects of toto invention to to so con- 
atniet a headgear for matos that the latter 
may be adjosted with lespeet to the head 
of the wearer in order that it may be used 
to Bopport masks upon beads of various 
oootonr A still further object to to provide 
a leue-boldtaig device in masks of this efaar- 

ACTOMATIG RIFLE.— L W WAOifOW, 
OSM Qrnnde, Arto. This Invention has for 
its objeet toe provision of a rifle d the 
duraeter sp e d fle d, - magaslnef ed, recoil- 
operated aad air ipstodt wherein toe mo- 
tive power for the aMMtton ef the mechan- 
ism to fnrtilsM by Uie reedl of the bolt In 
ddeat to the expioakm, and wberdn recoil 
s^fags are eUmlnated. 

ABTIFKHAL BAIT— J VtuxK, e/o 
Penoboeot Goal Co., flearsport Maine. The 
penetai object of the Invention Is to provide 
an titifldal bait with means tor giving mo- 
dons more or lass in simulation of the nat- 
ural metloM of a ndnnow by flexing the 
arttouUbsd tail portkm, and by novel flns 
to eauso toe bait to turn to one side and 
rise toward the snrfaee, and to the opposite 
ddt aad produce a diving action The books 
have flescibto gnanls oonceallng them, but 


AUfiftlCAN 

yteldtaig to the attack of a flsh. fUk oQ 
may be caused to exode from the bdt tbrookh 
ita toil 9mA eldea as a hue. 

DlBH SCRAPER,— F Beuokiuhw, 684 
Nok 28d flit, Bast St. Louis, lU. An impor- 
tant object of toe invention is to provide a 
cleaning device having a ecraplng head of 
rubber or other flexible material capable of 
bending sUghtiy so that the same may he 
employed for etoanlng the tides and bottoms 
of eooUng utensils and dlsbes. The device 
is especially applicable fur um in candy 
titops bakeries, laboratories, etc Tbe exte- 
rior the scraping blade is smooth and may 
be easily ctoan^ by betog drawn over the 
edge of a refuse pail (See Fig. 8.) 

GATE VALVE.— H C. Chburubcn, 
e/o B. F. Badebaugb, 1651 South 00th St, 
Itoooma, Wash. The invention relatee to 
I'ulvee used for drawing off the contents of 
molasses barrels and the like An objoct to 
to provide a gate valve with antamatlc lock- 
ing means which will opHrate to Jock the 
valve in dosed position no that aedilental 
opening thereof ^11 be prevoited, the lock 
ing means being so oonstnicted that it will 
snap into place the instant the ralre to 
doaed. 

APPABATL8 FOR BUPPLYING AIR 
TO THE EXTERIOR OF HULLS OF 
SHIPS.— F G Tbamk, Ross. N D Among 
the objects of the Invention U to supply air 
to the exterior snrfaee of the bull nf a ship, 
beneatii the level of the water whertoy 
speed of tbs ship may be greatly iucrensod 
An importaut object to to provide apparatus 
which to adapted to supply a sheet of com 
preisiod sir to the exterior hull of o ship, in 
contact therewith, and whlih apparatns Is 
adjnstaUe to vary the tbickneM of the aheet 
of air 

80KTINO RACK.— T HAwvas. 440 
Hanover St. Derry, K H Among the ob- 
jects of the invention to to provide a sorting 
rack for letters mhleh will expedite the work 
of mall carrioni In arranging letters for their 
respefttive routeo. A further object Is to 
provide a rack of the character drocribed 
whitii win be timple and practical In laon 
■truotion and strong and durable in use. 

ARTIFICIAL SILK— R. D LAitox, 16 
Rue SainbCHande, Llvry, France The in- 
vention has lor its object the production of 
artificial vtonMW and nitrocellulose silks of 
great strength anil from which fabrics that 
can even be watiied tat boiling water can be 
made. In accordance wltb the present in 
vention such a silk U obtained by adding 
metallic retinntes to celluloee esters sudi as 
a solntion of vtoeose or of nitrocellulose and 
then spinning the mixture 

SAMPLE CARD — E Hnn, 5 Rue 
d'Alexandrit, Paris, France Tbe Invention 
relates to a sample card for fabrics, sUk 
goods, wallpapers, and the like, by means 
of wbtob it to possIMe to display, take off 
and reidaee at will the samples, and bring 
the same together The cards are so ar- 
ranged that tbe samphs may be quickly 
ehauged These sample cards are not cum- 
bersomo or bulky and can be nsed Indefl 
nitely 

LOCK.—! L. Yatx*, 1257 Washington 
Ave., Bronx, N, T Among the objects of 
the invention to to iwovide a combination 
catch aad bolt lock apparatus having mesna 
on the inside of the door for montpulstlng 
either the catch or the bolt without the 
key, but having meaiui within tbe lock 
whereby tbe oatto and the bolt are movable 
independently of each other by the key in 
diffioxent pmdtious. 

FRAME FOR PRINTERS’ FORMS— Ti. 
O Qaibk, (M2 Clayton St, Son Fronctooo, 


CaL Among the objects of the tuvontion to 
to provido a moth^ of btauUng printen^ 
forma which eonstou In the nae of a plu- 
rality of frame members having regtoto^g 
tongues and grooves at eitber end, and being 
adapted to be interchangeably locked into 
riwtanguiar framee of various slsas, and of 
HTt-KTews for ytoldlngly aeooring the foamo 
members to one another 

rOOKlNO DEVICE— Katx A Wi»- 
OABiiEB, Vibank. Ssskatebewan, Canada* 
The invontion relates to a deviro for use 
in making cooMes and haa for ita obj^ to 
produce a device so constructed that It may 
be heateil by plunging it into hot fat and 
mny be dipi^ Into the paste for picking up 
tbe desired nnantity, end the article to be 
quickly conknl by again plunging the devloo 
with tile paste thereon into tbe hot fat A 
further object is to on form the device that 
the cooked article may be ejected 

VALVE.— M. Bluh 504 Myrtle Ava^, 
Monrovia, Cot An object of the Invention 
ia to proHdo an outlet vnh e for steam radi- 
atore which will allow the eneape of air but 
will automatically cloeq when steam stsrta 
Ui escape therefrom. A furthbr object to to 
provide a valve In which the mototiue and 
beat of the steam act upou au expanding 
member to doee the iratlet luissage after the 
air has eocapiMl 


Hardware and Tooto 


WRENrn— B O PATncMoir, Hit W 
15th SL, Oklnboma City, Okla The inven- 
tion has for ita object to provido a wrench 
which to quickly adjnstsble to operate upon 
various obJecTs. which to selflorUug. which 
tnuy be readily released with the thumb of 
one haml, and uhlcfa to of simple and durable 
ennstructioo, reliable, and inexpensive to 
manufacture 

rORNER liOUK— W J Mabviiv, 648 
Monroe St , Brooklyn, N T The invention 
aims to provide a device adapted for noe Jn 
oonnectlnn with bcdstcuds, nn object being 
to provide a corner lock oei^ng to ^eetaally 
Bupport the ernee and tide anjdca in such a 
manner that no play can come into being 
between the various ports of the bed. Tto 
device is espsUe of aosodatlon with any 
type of bed. 

WRENUH-r A MoItrAime. Balboa 
Tleighti, Canal Eone, Pansmo. An objeet la 
to provide means for moving the movable 
jaw of the wrench so an to eftortnaily grip 
a nut nr permit a release of the mow after 
the iiiltinl mljuHtment U made. A further 
object Is to proviile an arrangement of thumb 
or finger lever which operates os a cam to 
impart movement to tiv movable jaw and 
which may be In its extreme potition to lock 
the Jawa or the nut 

FASTENING HINGE.— J A Bbadt, 
1027 Park Ave , Hoboken N J TIw inven 
tion rclntrs to a fastening hinge for use in 
eombinatlon with a display otond, which 
comprises panels, and rtoeiw and tre^ sup- 
port by tho panels, means adapted to mov- 
ably connect the risers and trovls with each 
other, and further means adapted to engage 
the psnelfl rapportltig the risers luid tnods 
for rigidly connecting those elements to- 
gether 

SAFETY RAZOR — W Nowak, 17»7 
CHntrm St, Buffalo, N Y This invention 
particularly relates to that ty|>e of safety 
raxor employing double-etlged blsflcs damped 
upon the outer convex face of a guard piste 
und between this guard pinto and the clamp- 
ing plate The objoct is to proviilc a construc- 
tion whereby tho clumping pinto may he se- 
cured in cuiiiic<.tiiiii with tho guard plate In 
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itnHi a manner na to permit of ita rootl^ aaa 9 *; 
I lation Iherpwllh and diaaawHiatloii ^«re* 
from. 

HACKS \W—M C (.iiMO^. 427 Kaat 
H4th St l^uH Au 8 o 1 (*h« GnJ An objoct of 
tlic in\ciiLion Ih to provltlv an wljiiatahlfl 
fruDio harkmiw iliut mny Iw iiaotl with any 
luiablo Inniftli (if huw blu(i« A further obi(.*ut| 
(s to pnivifin II Ktriirtiir* ill whh4i any janr-, 
tiim of II broken huw blade may be iwedi 
altlniiit any prrpurnlloii to the ends of tha| 
pjeftia, or pruviiJing the mauil with ooniioeting 
meauH. ! 

TKMrKfl STHKW FOK WKLL l>Rf]X^ 
TNtl ^X>Ob»— 11. K Nfiliwn. 417 Kart lot 
St . Tnlrni* Okla One nf tlto foremoat ob- 
of the liueutiou is to conatfoet a tem* 
lier wrow HO na to rmdaf tlie tool far more 
durablo than onifnary tamper nrrewa. many 
of the parta belnt Interehanccuble and 
(|ttirUy rnplaoeable, ao that repaira can be 
rnptdly made. A further object la to pm\ Ide 
rovrndbls and intcrohaiiyeablo relua. In 
the bead and Jaw cxtcnalotiK to whbli 
reliia are eecur^ are thenwclveti riplureuble 
in ottioa of braalt^ 

KXTENSIOK KIT— P Bammaih.>\ 1234 
rHamond St.* San Frundwo Calif The In 
vMitlon baa fur ita objext the proilnton of 
uieiuia for inorcauiny th( Htreiiifth of the bit 
lUid ao ridnforcliia the i utt* m (lint tin bit 
wiU not NtJclr ereu If tlio brom Jm not bold 
Hteady Another object Ih to provhb ample 
1 learanco for tlie HhavluicHi nml thla < b amnii 
may caHtly adjuatnl uiwl lieUI lery cbw« to 
the ranter of the tool Further obJectH nn to 
provide a damp adapted to hold bite of ^a 
lioua thk:kne«eea» and to provide a bit wbb h 
may be coirfly abarpeiied. 

OOHBINKD OAGK— K 0 Mobix. Jm.. 
lOiH 30tb St4, San FramHacn t'ellf The 
Invention relatM to a ahrat metal gage which 
la eapeeUlly adapted for nae by carpentera 
Jolnera and like worken In the markiug of 
eiilklug plate, lock, binge mortlae and other 
almllar cute on donra, door jamb rabbeta and 
altallar rtructurea. Tlie primary object ia to 
provide a almpty eonatrueted, eaeily adJnated 
gage which may be need for making vpfionn 
markingi without uecraalUtlng readjurtmeut 
for each dUterent marking 
PLANK.— K. J SwitKKrT, 707 8 \\ Inne- 
btigo St, Rockford, lit Among the objects 
of thia Inventton is to provide a practical 
form of adjiutlug mean* for tbe bit of the 
plane which will aer>e to regulate the depth 
of enttiiig of the piano and to adjoat the Ut 
for wear, die InrontSon embodying stnie- 
turat foaturee which aUo tend to odd 
atrettgfh to the tool. 

COMBINATION IXITK— K CtAmic, 6 
CaKe de Juarea 82, Durango City, Mexico. 
Among the objecta of the invention i« to 
provide a combination or permuUtion hick 
rt almplo and compact eonatructlon In which 
a plurality of toi^nr mombors adapted to 
be aetnated by a key are provided with a 
meana wfaJrh may be readily adjuated to 
demradne tim movement of the tumblers to 
permit the movemeot of a bolt control mem 
her A further object Is to provide a key 
conatmctlon having a body core portion and 
a meaaa rotatably roonnted thereon for re- 
ceiving longtCwUiially adJustaUe ward mem 
bora* 

lock.— O litBXkUAW, 1732 Madisoii 
Ave., New Tork, N Y Tbe object of the 
InreoUoa la to provide a lorii more eaperially 
deaigiied for oae on doors and arranged to 
look (he doof aeeorely to prevent opening by 
unautkoriaed peraona. Another ohjort is to 
prevent retraotion of tbe bolt by (be inaer- 
tion and manipulation of thin Uaded toob 
or other Implei^ts. 


MacMnM and Maduutical DgvtcM 


Heating and Hinting 


HKATINO STOVa— C A. llciaiiMia, 
«/o Hurrldge StncHoe, St. John, Mich. The 
purpnee of ibis inventiun la to produce a 
heating Htore formed with a plurality of 
diiiui HO urraiigod as to provide a drcnlation 
of air both Intoriorly and exteriorly of the 
rtove and from different rtnta of air where- 
by full und complete radiatiem and dreula- 
tlon is effM>tcd and tbe beating of all strata, 
nf air within the room ■'''SI'** 

riRB-KINDLIM) VmiQM^V LTim, 
lohnatown, N T Among thk bbjects U. to 
proride a dorira which In its entirety Is an 
article of manufacture and in which all of 
tlm em'eral parts are formed from ramburtlble 
material capable of complete eonsamptioa 
in the preaeoce of Are The device la so 
constructed that It la capable of use in the 
drebox of any of the ordinary types of stoves, 
fumacea or houae-heating bidlerv. 


TYFGWRITGR.— IQ. WlNTOtKa, 320 WB- 
cox Bldg., Los Angelea, Calif Tho inventloa 
while toting to typewriting macblnes in 
general, has reference more particularly to 
rlbbonl^ typewriters. The primary objert 
is to provide a comparatively simple eon 
struetion in ribbonlesa typewriters sud par- 
ticularly a constmetion in which a ooopera 
tive rruttionship of pari a Jm im» arrangf^ as 
to provide a most efflcloiit operation in suefa 
marines. ( Sc*, ihg. 4, imge 270 ) 

WATER lUOOINO FOB STOPPING 
DRILLS— W H JoYCK, 301 R 0th St, 
I^adxille Oolo. Tills ln\ontlnn relates more 
particularly to mining drills, for inrtonce, 
coal drills where tbe rapid aooumnlotion of 
diut hus a tendency to clog tbe action of the 
drill An object \m to provide a fdmplc and 
ranvciiJriit n atcr rigging, by mcHUH of which 
H stream of water may be Injectial directly 
against the bit In aetiun, and a further objert 
ia tbo pm\iidon of a water rigging which 
mny be readily adapted to a atupping drilL 

OIL Cl P — W n LiifMNFixLn, 330 No 
('Uftou St, Lexington, Tenn Tbe indention 
has for Its objoct to pro\1<}e mechanism to 
connection with oil cups of tbe llunonck in 
apirstor type fur prevnntliig acridentol dis- 
placement of oo\er and fe^ valve, due to 
jars from the mHehtni ry upon whirii tha cup 
is naed A further object Is to provide 
mechanism in nuineetion with the valve stem 
for iockiog tha stem (o permit tho feed to be 
regulated 

SAND SK1TI.ER— I A KAaws, c/o 
New Oklafauma Hotel, Tnlso. (lUo. The 
object Is to pnuido a settler which may be 
eoi^y attaelied to tbe working barret of a 
deep noli pump and adapted to cause any 
■and which may he enrri^ into the settler 
with the oil, wat«r or other liquid beltif 
pumped from tbe well, to bo entii^y srttied 
or predpiteted from the all nr water before 
the same puiPtes Into the working barrel of 
tbe pump 

HEADLOTK FOR THF^KB — E C. 
HttooUn 304 Hatton Ave., Rtra Lake, Wls. 
This invention rcUtea more particularly to 
head blocka adapted for use in ennne^on 
with iuicelaior or hay presoca. An objert 
being to provide a oemstriK^tion of hcfMl 
provifUng grooves for the aooommudatlon of 
bale-tying wirca and which la ao constructed 
oa to efflideutly honse tbe wire and yet per- 
mit tbo removal of eome as occasion may 
require 

PXTMP— U R TooKica, Tbe James BoUer 
A Machinery , Jopito, Mo. An Impoitaat 
objert is to provide a pump having mesas 
whereby the same may be operated at a 
point remote frum the same ao that a pnmp 
operating apparatus in tbe form of a steam 
e^ne or the like need not be installed 
with the pomp. A further object is to pro- 
vide a pump which may be operated on the 
■arfaoe of tbe water, or snb^rged, or ar- 
ranged in a variety of poaitlone, or soa- 
pended in midair ae when banging In a 
mine shaft. 

MOBTISINO MACHINE — W T & 
Pan, 711 Bates St., Imttanapolla, Ind. One 
of the foremort objects of tbe Invention is to 
pruvide a marblne for cutting the bolt slot 
and rebate In objects sneb as furniture draw- 
ers and the Hlmu A further object is to 
provide a machine by nieane of whidi an 
elongated cavity may be bored with a aur^ 
rounding relatively shailow depreMum or 
rebate, tbe Idea being to provide a place Into 
which rither a block or guard idate may ba 

OHKNILLK tTNTWISTINO AND 
WlNDlNn machine.— O. a U Tiao«. 

454 Spring St, EUaabeth, N J Among the 
objects is to provide a machine timed to 
operate in proper step with tbe machiat 
^whlcb forms the cboallle so that It may pro- 
duce an automatic nstwlstiag action as fket 
as the chenille la manufactored* The un- 
twisting mechanism Is comparatively eoall, 
and coneequently requires but little space to 
liroperly untwist great lengths of chenilla 
A still further object is to provide a machine 
for winding the uutsrtrtcd cbenlHe on e drui 
ready for disposal in any desired manner 

URTER FOR MEASXTRING GBANtT 
LAR MATERIALS.— R Ooua, 34 Fart 
AvOh Koat Orange, N J The invention baa 
reference more particulBriy to a meter pro- 
\ided with a tHacherge screw whoae rotation 
la automatically stopped when no more ma- 
terial Is eappUod to tito meter An obM 
la to provide a meter whkh will eontton- 
oarty dhwbarte granular aMtorial thetefMi 
and register tha amaunt of the material dla- 
charged. 


BBCAPKMENT FCHt Tl|fMPlRC9L--S. 
OiBffwaxA, 298 West lUth St. New Turk* 
N« Y Tlie object of tha Inveotiao la to wa- 
vlde a oonatnwtion in wbtok tha uaoal hatg 
spring Is elimlnatod and a eoU spring Sa^ 
stitutsd. Another object Is to provldo BA 
o s ea pem sn t In which a coil spring is utiUasd 
togsthor writb a system of gearing whcrebTi 
the baUnoe wbed may be eaneed to travri 
lees or more than one revolution upon eaeh| 
of Its bock and forth movements. 

POWER TRANSMITTINO DEVTCR— 
W J Fe&kckx, Highland Park, N J This 
Invention has for Ita object to provide a 
tranemitting device more eapedally designed 
tor tninemltdug power by ongnlariy tUapoeed 
shafts. Another object la to coropeneate tor 
the uon-drculor pad) and tbe Irregnlor an- 
gular advance of ime coupling raembtr rela- 
tive to the other, to Insure a continuona 
driving of the driven transmlmlon shaft from 
a uniformly driven drl\*lng or motor shaft 

PISTON RING — T O SaXTOit q/o Tale 
Plstxm Ring Co, Boonton, N J Tlie inven- 
tion aims to provide a two-part piston ring 
in which the inner part of the ring U formed 
of a highly expansible material, and ouch 
inner part Is encircled by on oottr ring ofi 
less expansible material The two parts of 
the ring couperato with one another to auto- 
matically expand to the Umlts of tbe groove 
in a direction parallel to tho lonidt^sal 
oxia of tho piston 

PUMP— J R, TlififKY, flOT N NinA 
Ave., Phoenix, Arix. Among tbe objeots of 
the Invention is to prorido a rotary pump In 
which Ae elements are so constnirted and 
arranged Aet tbo pump may bo eeciirriy 
though detachably suepended in tbe well and 
will deliver a vrtumo of fluid limited only 
by the cross ecction of the well caring, oil 
•arging and wMrUng bring eliminated. 
Aereby ettainlng the maximum output wtA 
minimum ennetmetion of power 

FRUIT SIZING APPARATUS — F I 
PKABSOPr, RFD No. 5 Box 78, Troy, Ohio. 
The primary objert 1« the provirion of a con- 
stnu^on which provides for more effective | 
sising and avoids the danger of inaccurate 
grading as well oa one whiA in certain 
oAer roeprats provblee tor effective coopera 
tion of the parte In the automatic fe^ng 
of fruit to the siring memben eo that the 
feed is uniform and also without danger of 
injiiiT to tbe artiriM bring feiL 

PUMP— F RonciTH, EllasviUe, Texta. 
YUS invention has for its object to provide; 
a pump eeperirily adapted for use wiA oil 
wells, for pumping oil, wherein Ae pump 
has a double barrel and a doubla plunger, | 
togetber wlA valves arrsnged to permit tha 
pilfers to tonctlon stmnRaneonriy to lift 
tbe oO 

EMBOSSING DEVICR— T R Baua, 
418 K. Broad St. Elyria, (Rdo. An object 
of tide Invention is to provide an emboering 
dovioe Aat emboesee and cuta off a tbia 
strip of metal daring part of Its operation 
and automatically feeda another portion of 
As strip to bs embosaed during another part 
^ Its operation Tbs dmlcs l« simple In 
coHStruction and tborougUy riflclcnt in oper- 
ation, 

TICKET PRINTING DHVIOB.— N 
Bosqok, liske Mills, Iowa. Among tbo ob- 
jeeto of Ae Invention Is to provide a devtoe 
having a rinrolity of relatively movable typk- 
boldlng <naks which can be arranged to per- 
mit Ae printing of varions valaea on a tkket 
atrip, ao tbst the portions of Ae ticket etrip| 
oncccarively printed can be tom off when 
printed and uaed aa deelred. 

SHOE LAST REMODELING MA 
CHINE.— O Oloos, 129 Olemmit Ave., 
Brooklyn, N Y Tbe Invention rriatos to a 
laanhlne tor tiie remodeling of rid lasts. An 
objert bring to provide a machine whirii wiU 
t woM a plnrality of taste la exact con 
lonaity wlA a pattern last and psrtorm the 
wort wlA a minlmam of labor to that shoe 
larta can be quickly, ch ea p ly and aeonratriy 


CORNER CTTTINO GAGE FOR PA- 
PER GUTTING MACHINES.— V^T 
RTBicTKt and B G aa a wr ncLp, addresa T T 
Bjbtoki, 1194«Brook Avc;, Bronx, New York. 
The prinanr object of tiie inventioa le to 
provide a almpie and in e xpenrivo gage In the 
bature of an attoriment tor a flat phpar 
tfag mariiine wbirii to aditotad twbe ookt 
riatad WiA Aa back gnge mad whiek to ml- 
vamily adjosubto wlA lespeet thereto flei 
acettmtrir pcelttontog and rstslBlng a stoek 
al paper reiatlvo to m tadCe. 

WASaiNG MAOHINE— MmwA 
Red Baak, N J Among Ae ebdeoto of the 
iBvmtien to to ttvdnm a power wiaklng 


l i arttn b of Ae teriniOfntfig pNaito typo to 
wktok Ae laAdto nm ^ 

vaiytot agsp«nto of pressor#* It to a tor- 
Art meet to proidde a plvotod platform 
tor riippoHlag the driving menkaglriB of tiie 
pbattgen In ettctt manner that the pltwiera 
and Arir redproeafing maana may not be 
anhitocted to nadne rtrria. 

AUTOMATIO DUFLlCArma HA* 
CHINE,— T A. Srmiifgn^ gddrem A* H. 
Shoemaker, Ban (Saire. Wto. lAe kivenikNi 
velatea to a modiiiie In which dnpUeatkm 
will be effected, and which may be celled 
upon to be an aeoarate ropro d ortlon of Ae 
pattern. An objert to the constmetion of a 
machine which Aall be entirely aotomatia 
aside from starting and rtooptoff Ae asms, 
ao that Meets Inridsnt to m hnman eqna- 
tlcm are eliminated. 

GEABlNa DIUVINQ UNIT— F. WmI 
j. L, Mrxnoa. General MadUne Oo., 388 
Market 8t« Newark, N J The invention 
bee particular reference to gear drivUif unlto 
tor cbemieri agltatoni. Among Che ohjerts 
to to provide a unit In whlcli certain parte 
may be readily removed tor repair and re- 
placement wiAout dtomantUng the entire 
apparatus, and whereby tbe driving and 
driven ahefta ere so arranged that a phiraUty 
of nniU may be readily connected tegrAer 
and driven from a common eouroe of power 

CENTRIFUGAL CASTING MACHINE 
— <1 F Bloow, Box 06, Bend, Oregon Tho 
fore m ort object of Ao Invention to to provide 
a preferably huod-openitad casting macMne 
tor tlentol purposos, wherrin Ae flask or 
mold containing the molton metal to flirt ele 
voted in Ae vertical part of a aabaequently 
■emidnmlar track, bring gradually Arown 
ontwardly along a aplrri llito until It reacbea 
tba end of said track, wbinre It to spun In a 
rirrie so ae to force the metal into tlio 
crevicee by virtue of the centrifugal action. 

COLOR SORTING MACHINE,— P F 
Dushs and A Fktk, 1707 Irt Ave., New 
York, N Y The in^'cntion has particular 
reference to a marhlnn for aorting buttons. 
An object to to provide a machine In which 
the buttons are M and prenetitod eoceeerively 
to operators wlA Ae sides of tbe buttons 
reveemd so tbst Ae operstors can examine 
boA rides of Ae burtons without any manual 
aid, to aort them if the color or oAer char 
aeteristioa are not what is dorirod* 

CANE SUGAR MILL— J WeanoKK, 
Paia Manl, Territory of Hawaii The in 
vnntlon baa tor Its object to provlda a mne 
chnto by which As bagasse may be properly 
pushed or conveyed toom one mill to Ae 
other without Injury or dtotortloo from pres- 
sure, as wen os otn’tatiug Ae neeeealty of 
employing a conveyor of tbe riatted or belt 
type and eUminating tbe large nuuAer uf 
oompUcatod parte employed In the chain type 
of eoBvayor, thereby reduring Ac oast of 
oonstructioo aa wril as mslntenanee and np- 
ksepc 


Uadical Davkoa 


ORTHOPEDIC APFUANOB. — L. S. 
Dotxb, 409 East Otb St, Austin, Texan. 
Tbe object of Ae Invention* to to provide an 
rngdiaoee which Is adapted to exert a preo- 
Bore upon tbe epinal criumn fa tbe lumbar 
rerton eo as to maintain tho v ertob w e la 
proper poritioa and rriation, th e r e b y reUev- 
Ing tiw aamalatad organe and tauaetoa of ab- 
Bonnal atralna and reatnte tbaoa portioos of 
Ae body to normal poritioo and ooadltioiu 


Nnalcal Darteag 


AUTOMATIC PHONOGRAPH VTOP — 
H. TATum, Croaby, Ulna. Aa objaet of 
the inventkm to to provida a stop tor a 
pbonograpb or like eound produring monUne 
whleh la adapted to be aatomadoaHy oper- 
ated to atM Aa rotatioo of Ao tnratable 
wboB Ao dfroodoB of roovemant of Ao tone 
arm of tbo machine to wbirt tbo stop to ap- 
pUod has basu reversed. A further objert 
to to provide a devtoe Aat normally pre- 
veats rotatipa of tbs tomtalilo wbeo Ao 
ton# ana to out of operating poeitioa, 
PNEUMATIC ACTION UNlTw-«. Batp- 
pga, 109 Eagle St. Brooidyu» N. T Tbto 
laventkm tolatea ^ “ 


> pntntaartc pooons oort 
oiM to osgttootien wlA 
wm ana Ufa* Insfruawnu. 
to to ioSMtoi (or 


ptofw ptoBMh otgaM 

Amoag tsO oUaeta to to 

atiltotofl Ipdep aa da a fty 'aM^^iUtod pnsu- 
mrtto ^ig wfaersbir any of Ar «dto may 
bo eaatto ragrtsfl Atr tortortlan, ropato to- 
MNhaaf* or Ifeo Ml. at «v Itoto oa* «ia> 
out dtoMuMM Mnc 

ImooSm, tobtoo^ la * 
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tot bMtrtimmti miA u oometl^! 
iNtfh>, ate. A& toaporuit oitjaet ia to pro-, 
A riMt vnuio boUw hAvlng m oo n a 
artaMr tN aavaral riieeta of mnfie mar ba 
aotematteiny advanoed to a poaltkm wbofa 
tba ilaalrail abaat mar ba aonTaBlonUr aa- 
laotad aM plaj^ A fartbM obdfaet la to 
pffotlda maaM vbar^ tlia ab aata wtU ba 
protaatort frm rain. 

BRIiflB FOR TALKINO HAOHXNB 
BBOOBDS^. F and W. Bonax, 1117 
^nraaa Avow, JUdgawoo^ BrooUrn* F 
*l%a pnaaot Invanttoa partalni aaora pa^ 
tIoaUAr to an attaefamant for tba aoand box 
«r raprp do car tharaof. An objaet ia to pro> 
Hda a brtudi wUeh ta oapabla of naa with 
aoi^ bwaa ao momitod aa to adapt tbam 
far piarittir rao or da of both UU-and-dala and 
latanl tr^ antagiBg tha raeord to adranea 
of tha atrlao of tha aoand box and to tha 
path of tha atrloa to ordar that tha troovoa 
Buir ba daaaad of torelcn mattar 


Priwa Jfaran and tWr A cc aaa ari aa 


OtVDIljXNa. CUCANSINO AND FIL* 

tbring xxBnaon for qa 8 — d j 

Rxtrs, 40 Woodberrr Qrova, Finiharr Park, 
liOndOB, K 4.* Rnglaiid. Tba torantton ra- 
lataa to aa apparatna which la gmiarallr 
tniowa aa a faa aembbar, aa naod in eonaae- 
tion with auction gaa plantB for aappirtof 
totamat aombaattoa anpiiao. Thla tarantloii 
la ahm appltoalila to other tjpaa of fta^ 
dnahif pUurta, or for other raa from wbhm 
It ia daairad to lemor# auj mattar hsld to 
anapew^ and alao raduca tba tamparatura 
of tba faa to tba darirad dagraa, 
VAFORU^ER.— H. Rramir, J 3 Ito- 
xiOK and J IL Bnufaranr, t/o J 3 Uit 
nkk, 1808 8. Tror 8t. Ohl^ lU. An ab- 
Jaot of tho torandoii la to pnHdda a vaportoar 
for totamai oombnathm aaftoaa, hnvtoff aloe* 
triaol haattoc damanta ao arranfad that tba 
mkxtomm amount of boat ia tranamittad to! 
tba Kwaa paaring from tba caiborator wban 
tba throttla Taira la at or naar doaed pod* 
tloti. wMta a minimum amount of boat ia 
dtaa ot vban tha Taira la wlda open. A 
foiihar hbitot la to provida a darlea to which 
the bant la gradnaur d igemo d from max- 


YAPORIUat— B. L. BtTMhAOQK,. FU 
Kappa Ft. Btaaferd Uairardtri OaUC. Tbia 
tovantion alma to prorlda a vaporiaac whlcfa 
wto pmilt of practlcallr tba Inatantanaona 
•taranp of tha oottaamlng alomant, andi aa 
aa dxploalTa aiotor, ao that k arlU ba only 
wirniatarr to aetnnta tha atarttog arank to a 
amdl axteot, or If a atartar ia oaad tba 
mm will ba operated for mmdr a propor- 
tionato amount of dma to prodnea an axplo- 
aloa, thna nrtot tha battarr from dam a ge 
and dtotortWm tocAdant to a oontiniiad opar- 
atiem of tba atarttng motor. 

ABTOhCATTC VUm OOWBOL^ W 
Onawm 688 No. ^ Bt, ImpaHaL CAL The 
obdtot of thto hiTantion la to nrovM a two- 
tiAa ivatMir wbwaln tha fail tank k can 
naotad to tha aarboratar fniL Aamber by an 
ak nlpa and a fnal jdpai Aa arraagonent 
hdtorMdb that as toaTkwltbdrawn air wilt 
io dpiktod to tha tod tank to parmlt tod 
to toad^m tba tank ta tha fmt chamber 

I? 

■a jm ngvfioa nmana waarmn tna r a c Bu m tann 
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therefore, either blanl tba Una or hold tha 
oaiiie duM xnd tha brHkoa properly rdonoad. 
Another object in view U to prorlda a con 
otractlon of ralva which wtU not depart racH 
coUy from the proaent oonotnietion, bat will 

S ravent aeddenu through the improper turn- 
If of any ralre (Bee Fig 6 ) 

OAR COT’PLINQ — L. and F Pioif Aift, 
o/o Sam Hiller, Dloireville. Pa. Tha 
torantion rriatea to automatically operated 
oar eoupilnga of tha Unk and pin type. 7%e 
phrpom k to protlda a oar coupling which 
k particnUrly, altbouidi not nocMiarily. 
adapted to oaa on mlae cara, tha eonpling 
containing the dedrable featnres of aim 
pUdty, durability, afficiency and oonatmotad 
to make and maintain tlia coupling at all 
tUnac and under moat diiKenlt oouditionB. 

RAIL CHAIR.— A Vauxiu, 305 Wk- 
eonain Arc., Long Beaab, Calif. Tha Inven- 
tion haa for Ita general object to provide a 
rail chair ao tonned that when apiked to the 
tie and engaging the rail It will afford mdat 
aitoe to t^ erraplng or running of the nUl 
and the apraadtog of the rnlk. Among the 
objeeta k to provide Inga to enter r aca mea 
in tha mU aerving to effcM*t an Intarloekinf 
angagemant botwcon tba rail and the chair 
(See Fig. 6.) 

SAND DISTRIBUTINO APPARATT7S 
— T L. SwgAMRaKN, Box 274, Danville, Ky 
A pnrpoae of the invention k the pronkioti 
of an apparatna in whlcfa maimally operable 
maana k prodded for ahiftlDg the dt^biit 
Ing BCMMlaa laterally with reapect to a rail 
way track ao aa to eaoiie the nonalaa to be at 
nU timea direeUy above the raU and to 
thereby deposit tba sand on the rail irre- 
apectlva ot the angnlar poaitlon of tba loco- 
moHva. PneamatfeaUy oprrativa meana are 
provided tor delivering the aand to the noa- 
riea 

RUNNING OWAR FOR MINTNO CARS. 
— R. D SooTT and J U Capweix. Box 944, 
Roidyii, Waah. The object of thk invention 
k to provide an oUing arrangement whereby 
it wiU be inaured that the Journal axle of tlio 
running gear will be coadnuoualy and tbor 
uughJy lubricated It k alao an object to 
provide a Journal box tor tbe axlaa oomprla 
lug a BoUd coating having a tronavarae reorea 
In ita lowar born adapted for JoumalUng the 
axle, and In which an oU retaining agent 
may ba plaead. <8aa Fig. 7 ) 

RAILWAY SWITCH HKATER— W T 
Lawiab, 6S Wayne St., Jeraay City, N J 
Tba invention relatea to awltdi haatars in 
tba form of a plnnUity of oU paua which 
may ba locoCad between the dea and under 
the mfk of a awitch mechoniani, and in 
wUeh the oil k burned to keep tha awltcbea 
open la winter atorma, A ap^al object k 
to provide eoven for the pane, whii^ wiU 
prevent water odlkctlng therein during rain 
storms, but which may bo quickly remo^wd 
whoa tba pans are wanted tor use. 

BAFFTT DBVIOBL— W J Bumra, 2*532 
aUlman SL, Toongatown, Ohio. An object 
of tba inrantioa k to prmide meana by which 
any poaslbillty of the switch befog aeddeu- 
tally tfatewn opoR a train pasaing over tba 
same k absolntely pr ev ente d. A torther ob-' 
jeet k tba provision of a device which shall 
be antiraly antomatk^ ao that dURcnlty Ind- 
dant to the bnman aqaatlon k avoids dm 
consdwetkn being aueb that it wtU cause 
n aemidatw toivwtng of the switdh ave(n{ 
timngb tba parta of the sama hare ba«i Uit 
In Dsrdy rioaad peri Hen, 

nonniATio oomtbMi roft lvbri- 

OAVORR— C r. Booma, Ml WmH Wuk- 
Btoiwwd. cUttioy hl n* 
d,* Mlitw t» • MHm fpt «e«aelllw dr <mf 
Httadlac loMadeM. Aa d*rt k to *»« 


wQl shut off tha Sow of nir to the Inbricntor 
when tbe preaaore has reached a predeter- 
mined maximum 


Pariatntnt to Recreation 


OAHR.— O Hituoi, Denham Springa, Ln 
Ifm pardoulurly the Invention rolutca to 
games involving the use of a buurd, movable 
ideoee, and mlsidle throwing devices, tbe pur- 
poea of whlcfa is to upset ino> able pieces, 
the board being dlridcd Into playing enr- 
faces, aaeh being the objective flolil of Che 
missile throwing device, the spiusca being 
separated to form a dormant area tor mis- 
plimed shots. 

TOT VEHICLR.— F II MnxES, 138 
Stephan St., Ridgewood, h T , N Y The 
invention rristeff to a tojr \ chicle built to 
imitate an antomoblle An object Is to pro- 
vids n body portion wfaUh will imitate tha 
long, narrow body of a high speed automo- 
bile, and to provide means whereby the oper- 
ating parts tff the velilda are closed flora 
contact with the operator as much ss pos 
sible to prc\etit eulUng the oloUies of the 
child. 

TOT SPINNING TOP— J Pomm, 143 
West Broadway, Now York, NT An object 
of thk inventi^ k to proviile a construction 
in which a top body Is provided with means 
indicating n bnil structure in action with an 
nmammitation therein. A further object is 
to provide n top with removable omam^ta 
dona or charaatom, and a honille wbioh k mt 
arranged BmC whm the top k in action the 
handle will appear as a tmnsiuirflnt boil, and 
the Bgnm will appear to move. 

AMUSEMENT DEVICR-J Satih, 406 
Gold 8L, Brooklyn, N Y The prindpid ob- 
ject of tok invention k to proride a device 
of tba caruuad type which indodee n plu 
rality of annular scries nf cars and means 
for driving tbe same in drcidar undulating 
patos and In opposite directions whereby to 
impart to the riders an amnsing sensation, 
ea^ aarica bring driven at different rates of 
speed whereby the riders may have a choice 
of selection 

ELECTRICAL AMUSEMENT APPA- 
RAT1 &— R J Levi. .25 Milton 8 l, London, 
Eugland The Invoutlou rclotps to an elec- 
trii^ omueemant apparatus of the kind glv 
ing a vknal or aural Indication when a 
player has achieved success, by the provision 
on or above its surface of a pliirnlity of elec- 
trical contact pieces conncctwl with one or 
more indicating devtoni, and separate means 
adapted to be moviri by tho skill of the 
player on to said ciuitact pieces so as to 
clfMc the eloetrin circuit 

INDESTRLITIBLB TOY TRAIN— R. 
E BtuuimKLD, 10 West Eleventh Ht, Jock 
soiivUlo, Flo. It k the object of thk Inven 
tiou to provide a procticully indestructible 
toy railway car from a single piece of wood 
which may ba bnrral lengthwise tor saving In 
wri^t, and wblHi k otherwise nf solid con 
■truatloo, with mnootb, unbroken sides, ml 
though countered at tha top so that by means 
of silk decorations the repre se ntation of the 
aar nuiy ba made nnmktaksWfl. 


a motor vehlrk tho kriy nf which wban in 
motion is siipporiod by two wbeala, on# of 
which k tbe guiding wheel and the otbar 
|Aha tractor wheel A further object k to 
provida mechanism In the form of n pair of 
witools which am be lowered by a 


pedal to support the vehlcla in upright posi- 
tion when at rost 

AUTOMOBILE IDENTIFY INO DB- 
VIOB.— C W ZiTT, 2U6 Ft Tliomas Ava., 
Fort Thomas, Ky The primary object k to 
provide means by which an sutumobile may 
ba properly hlentlfted in order to p r evant 
surreptitious use thereof A further object k 
to provide twro Heensa plates at the front 
which lleense plataa contain corntsponding 
data During such time as the vehlda k 
not being operated, the upper license i^ta 
U removed by the owner, whereby it may be 
ascertained whether or not the automobOe k 
bring operated by the owner or a person 
unauthorUctl (1^ Fig 8.) 

VArri^M BRAKE.— R. W OATOniNo, 
E. Oak St, Rosebiiiw* Oregon The Inven- 
tion relates to brakes tor vehicles employing 
internal combustion engines, the primary 
object bring the provision of an effective 
fluid presNiire brake arrangement actuated 
by the suction of an internal oomtrastlon en- 
gine and capable of attacbmeut to foot 
acttuite«l brake connections of an automobile, 
motor truck or the like to permit of free 
actuation of the foot actuuteil parts. 

TRACTOR— O L ijBwna, TW W 
Bt, Chicago, 111 The Invention indiides a 
frame and motor s tra&smiwion esse rear- 
wardly of the motor, rcar-drivcn wbe^ a 
rotatable steering member in the forward 
portion of the frame front steering wheels, 
an adjustable connection uniting the axle 
with tbe rotatable steering member and 
hand-controlled power actuated coanoetJoos 
leading forwardly from the transraksion case 
and engaging tho rotaUhle stoeiing member 
to control and actuate the latter 

8UIIINO— r Febbucb, “Portland,* Roma. 
Thn ubji'Ct of the invention k to provide a 
lnaf-«iiring which k so cnmplefriy encased 
that It k prut(i.leil against the deleterions 
action and effects of ruin mud or grit which 
unliiiurlly find their way to springs. The 
device is of extremely simple uud durublo 
cmistruction, n liable in oiieration, easy to 
rt pair and ntaliitoiii, and iiicx[i«ifdva to oioa 
ufucture 


«« «Mrtral ItMf I, tototiAl 


Partaiwlng to Vahicics 


MOTOR CAB ATTACHMENT— D W 
NewBEXaTt S/O' Bchell Motor Co Virginia, 
I1L Tba oltiect of tbe inv-ention k to pro- 
rids Stt attocbment especially adapted tor 
use with Ford cars and for attachment to 
toe cdutdi and law*spe<Kl pedaL for locking 
tiie trsnstaisrion in the low-speed when de- 
rired, asi tor instanoe, In riimbtng hUk or 
la tramstog arad, aand or tbe Wbe, *> toat 

ar^iers. 

IfOtOR VBHICaJD. — FA 3<^m- 
xmmr, t7» Jayae Ava., Patobogne, N Y 
The lareatloa has for ita object to piorids 


Dcsiinis 


DKSKJN hX)R A BHOVIL— F A 
VmiTiH, Millburu, N J 
DESIGN FDR \N OTW*U)TlI TABLE 
(*0\ER — C IIAKTUW, i/o T 1C Ooodlake 
A Rons, 350 Broadway, New York, N Y 
DESIGN FtiR A lUnTT-F,.— R R 
liAKi'm. Box 1187, PlttHfiehl MnMS. 

DESIGN FOR A CnARM — I>'mi<a B. 
Rn^iL 45 John St New York. N Y 


Ws wkh to rail sltentlon to the fact that 
we are in a piwltlun to i^uder competent aenr- 
Ices In every brnuch of paleat or trade-mark 
work Our RtaX U eoropoRnl of mecbanlcal, 
electrical and chemleal experts, thoroughly 
trained in prepare and prcMecnte all patent 
aiipllcatlonH, Irreopcetlve of the complex natare 
of the rabjeet-matter lavulvad, or of tbe 
apeelallied technical or aclentiac knowledie 
required therefor 

We also have aaseetates thcooghout the 
world, who aaslst la tbe proseeuttem of patent 
and trade mart appUcstioaa Sled la aU eoan- 
trtee fortiffn ta tha Halted Btatea. 

iniKN * C(k, Solldtsrs of rateal* 
Weciwacto BaOteg. NSW TOUC 

Towar BaABag, GHIGAflO, ILL. 

wAsimraroN, a o. 
lAV nAMOttOO, OAU 
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At Your Service 


Imftgme a bird'i-^e yxw 
of the United Sutei. Imagine 
It cme-croMed with telephcne 
wires or underground cables 
connectmg every aty, town 
and hamlet Imagine these 
wires reaching nearly 
I4,000.000 destinations — m 
cOy homes and offices and m 
2«500«000 famdioMses. 

Imagine all thu and your 
vision IS still short of the truth 
regarding the Bell System. A 
telefdione at your elbow, a 
wire circuit to your farthest 
neighbor Apparatus which 
embodies the latest develop- 
ments of an army of trauied 
scientists. The picture is still 
mcongilete 


In evory c e nt e r of popu- 
lation is a tdephcme exchange 
and an organization of dulled 
workers to give life to the 
nation-wide facilities^f com- 
munication* Every circuit 
must be tested, every inch of 
wue watched and kept in 
repair , every switchboard 
operated day and mght 

But that IS not all. There 
is die new construction to meet 
the increasing needs of die 
telephone-using public. Every 
dayi^from one end of ^ coun- 
try to the other, diduisaiids of 
crews of Imemen and cable- 
men, and mstallers of every 
kind of telephone equq>nient, 
cany on thu work with the 
continued growthof the nation. 



• Bci-l System** 

American Telephone and Teucoraph Company 

ANo Associated companies 

Oitm P«lfoy, Onm Umimmmi SwWm, mf mli t^wmrd 

S^rvicm 


MR. INVENTOR 

MriG mn davAlop Umt IDEA aihI hnlM tlwt werktav 
nma fur fOM. itouMli tta-wnii oar MM 
twon, aod Uivnnwnlr maclOtir 

Mij UvwutiMlittffasomMroail 



LEAlNWAraiWOU 

A Sm ti«4« aomwAiiStM ft ftood Mtlwrr ftftd your 
■ w tlofti ftlWMFft In dwiuiiiil or roa i-**" 

Hftrt ta Swiftftw for yovftfttr At 



SOGH QUADB 

WIRELESS 

M — a R M jia g ft>^j||Bgft|g>a»ao. Kan. 
COMPANY 

ssA HUFACnwEa ctncA og u ^ a, 

UNIS O L 

UUs. U S. PM. Off J 

Dmiv UuwiitK Md Uia tmipor uoa of UNlSOL. 

ftrftduftlly fainnvw buflftr MNila ptovont* anat* lonna* 
iMm Rinpa ami praveuU unmialan and pittiiiK. Riid 
rftmavftn ftnaM from aUum boUan 

PompUffe OH requul Jf«a«v baafr ya w roalaa 

UWaOLISPaca, Jaw>Oly.N.J. 



'pwo Bofttpa iMMlft ibpi a*v« POAf ri bw l sd IfMlT 
^ to lbs trsdltbratl aUtlasoee of tbs Bbsb Bsr* 


twBSUNSWIGK 

a oflalia Sk a* 


Tk.LBNOX 

■aitr 


Sdence Notes 

A Digest of Everything of General huere^ Appearing tn 
Current Lueratare 


Pstbsr ZabM Dead, — Father John A. 
Kttiim, oompstiSon of Boossvsit on bis joar> 
ti^ntb tbs SonA Arnsrifan wibfak and 
sodior of msBT works on Sooth America, 
(Usd In ICunkh on Norsmber lltb, XS21 

Badias mi Arctic ftta la t ara Art 

-•Tba Btisslan sipsdttm exploring Slbsrls 
bss d fa eorers d the bodlm of fCandeen and 
Tessen, two members of tbs Anrandsen parly 
who were lost In the winter of ISIO. Tbej 
bofHfs were found *^nesr the montii of the 
Jsnasey * 

Oldest Msdkat FaesUy^Tha Univmv 
•fty of MontpsIUsri Franee, has a medksi 
sflfaori traring barit to Uw tentii smttnry, in 
tbs eomiof eelebratloa of tbs TOOth osntea- 
nlsl of Its oAelsl teco^tion. n monnasent 
to RabeUis, one of Its orilliaat slurani, will 
be unreUed 

Tbs Vales af SeaUshC^Tha Kadleal 
Resesrdi Conndl Sods that tbs mstaboUsm 
of riUldren exposed to son and sir at tbs 
Trelosr Hospital la nearly 40 per cent above 
that of dbtldren kept within doors . also that 
at the seaside the body-heat prodnetloB Is 
ineresaed G times by paddling along the 
•bore, and from R to 10 rimes by swimming. 

A Cartas Mmarlal In Paaama«»A 

memoria], which will prebsUy tabs the form 
of an institurion devoted to researrii work, 
is to be erected In Konsma to Burgeon 
General Gorgas. Hk wonderful annltarien 
work in the Canal Zone la worthy of some 
su^ permanent testSmonial Funds will be 
solicited from sdenriOo and phllaathtopio 
organisutions and from indlvidoals. 

Mottse*Tracks In African Snow.-* 

Prince WllUsm of Sweden obtained dorinc 
his Afrirau buntiiig trip a fine maloidcsl 
collection for the Royal llnseum of Stock 
roantmals, InHndlng 12 gorillas, 
2000 birds, and more than 6000 inneeta. In 
climbinK grent volcanoee to an altitude ef| 
1R|000 feet he found enow on which were] 
the trncka of mice, although iiiteiiw cold 
prevoiled there 

The Tides and Ssmi-Marins life,--Aii 
Fhigiiah writi r tmeea tlie nbnndnnce of iieden 
tnry or flxoil forms and the widespread 
phenomenon of stereotaxis among free- 
■wimming ipedea to the direct action of 
ware impart, the shore sone, from its 
periodic changes In tide level, formed an 
effective bridge between aqustie and tsr-| 
reatrial life. The case of ConvoInU ls{ 
floored In support of the theory 

Anlaretic Diseoveriet,^ L Com, the 
exidbrsr. returned to Plymontb. Enmsiid, a 
year ahead of schedule, bo had discovered 
exMMdvb, wnrknble mineral depoaits and 
gahied yaluable bnowMfS rrisHng to flsb-< 
eriea, fnclndlng the sejiK migrating places 
of whales. After explmug Uieae finds, be| 
plans to go baric, taking bis wife with him, 
in which ease shs will be the first woman 
to set foot on the Antarctic i^tinent 

FIre-CsIorsd Sansett, — An approaeUng 
hurricane may affect the atmwiphere and 
rim rays of light passing through It for, 
mors than s thoiissnd miles. When a tmej 
flama-eclored sunset is seen during the hurri- 
cane eeason below the aSth parallri, even 
when there is no psHicnlar fall In preesors^ 
U is wise to hniry to safety This awe- 
inspiring phenomenon may precede tbe nea{ 
gw^ and upper cluud movements by from 
•4 to 48 hours, and may bs the only Umriy 
vmtnfng of the dangeruns tmpieal otonn of| 
smaU diameter 

Pnf. NMMt EUcM SMtor^Wattar! 

Kemst, reemriy eketed reetor of the Uni- 
verrity of BerilB, is tbe laventor of the 
Kentst lamp. He studUd under Belmbolta, 
was a coworker with Ontwald la dsvelo^tig 
tha Son theory. Is tbs author of sdsarifio 
wdehs, and In 1914 reerived the Nobel Prise 
jfor InventiooM. His electhm to thf reotor- 
Mp of the tTnlvendtj, with wh|db be has 
bssn ODnnectsd lor 15 ytare, eafpheriata the 
domisfifioa mf applied seletioe, in Oenasiiy, 
seer aoe d e wi e eMsMemriotts. And h*r dim 
te tun all eduearioa. to ^wpllcel 

a[*KS»%5?h.’assii 

Ai,<u|&rt5Sriie fHiiiSS 

Greenland, ea tbe TnioC lest B epCa i ^ r fisr 


the coaet of Labrador, where eriaatifie ia^ 
vesrigarions will be pursued; thenee the 
party will proceed to Lyon Inl^ in Um hbl- 
riUe Peninsula, and fkom there tha oeeeri 
win aail to St JohttX Kewlbimdland. Ran- 
mummi*e task le to maien and eeim Sw 
areUpeUffo be tween CfrestiTend and tbe 
A m e rioan conrineot fit the aame oms fa res' 
rigaring the folhloiw pad ndgrarions of ike 
SUUmos. Cape Tork Btoimoe aoeompaay 
the axpoditkia. 

Tibg S eli g ig g ranh SianHiaA-^ 

of the deUealriy ad^ietad firm by whiRi an 
earth tremor fs tranelated lato a Uae reenrd, 
a new device ueee a mnall miryor, so hung 
as to oaetUate freely with any aarth iMve- 
nent This mirror reoeives a beam of Hghc 
from an alectrie lamp, which la refiecte d 
upon a strip of sensitised paper moelng son 
rimtally at a naltorm sp^ Sfnot tha rs- 
fisetod ray movse through an aa^ twice 
that of the angular snotion of tha arirtor the 
sednarieBS are magnified twofold. The 
paper strip, removed and devrioped, phdnly 
shows the irtbrarioae to wfatdl rim apparatus 
has boon snhieoeed. 

PiMMfldHtIss af tha Sava Bsnn.-* 
‘'Manna** milk from tbs soya bean Is now 
bring made in Vienna at one-Nxth the soet 
of fresh milk, in proteid, carbohyArlds and 
fst content and in oolor. It dosoly reseaiblss 
cow's milk, bslog, of course, ftee from milk* 
borne disensee. Butter and nhiese can also 
bs made from the boon, snd 'inanna'* floor, 
one part of which equals in nntrltivs value 
two parts of meat end one-third part of 
wheat flonr So, at least Dr BercMsr, a 
young Hungarlsn srieotist tolls us, be dnlg- 
nates tbe soya as an Ideal food contalniiig 
40 per cent albumen and 20 per oent fat 

A Ptohlstsrk &jmTiaffc---TlMLmssnt 
owner of Jacobs' Caveta, near raevUle, 
Mtssonrt writes to Srienoe of his dlseovery 
of a number of tntorastlog artlfnete inriod- 
tng bone and bom awb and engraved and 
polished stone impimnents, with portions of 
an adult human akrieton. A most important 
specimen wsa a bone bearing on one side an 
engraving of what ■eetns to be a mammoth 
or mastodon snd on tbe other a daar Xh 
Clark Wlmler of the American Museum of 
Natural ITtstory has been reexamining tbs 
cavern, photographs of the more Important 
finds are bring prepared, and a detaUed re- 
port of operatic will doubclees soon be 
made public 

^ Ysnrg Added U the life Span —Sines 
19U9, aoeordlng to the findings of Che Amer- 
ican Emergency Couneire Oommlttse on 
SaiminetioD of Waste In luduelTy, tbe dora- 
rion of Ufe has lengthened by five yean and 
tbe nation has benefited to mllUoM of dri- 
lamr by leseened dlsablUty and aiehneas 
There la still s standing sick list of 2,40(MXK> 
persons, but this Is a marked reduction from 
the 8,000,000 of 1909 TT» improvement is 
due, not to any physical advance of rim rece, 
but to "a mitigatioa of the struggle tor ex 
letenoe and a pvvtoeClon of the eommunlty 
from oommnnieable dlseaee.** A survey of 
five basie IndnatrlM showe that the average 
itHttvkhial now toeea only seven days anna- 
ally frum alcbneeii, as compared with ttdr- 
teen days in 1909. 

LtUBlMUi Wctch lNals,--lHow nuKum. 
dieting giaOjOfk) s thimbleful, can be used 
on cheap rioeba and wstcfaee is a puaele to 
the avemge man PropeHly uodnretood,. It to 
a demonstratioB of tha remfiriuMc powers 
of rids sobsunea. Tbe paint used to a sem 
binstkm cd stoe sulfide with so Infiaiteeimsl 
qnaprity of radium. Rxamins a InnlMna 
dial through a magnitotog gbun after the 
ayes have hm in''totau''dAfkiiese for a tow 
minufea, and tiny flashes of light taay bs 
seen . theee firfi canSed by riie expMon of 
bundrede of miWuna of mdlnm ito om e, and 
oeenr at the about flOOJlOO a eegeud, 
the more iwdium in the pein^ Bto gtottor 
ths nunm of flariies bto wounds nd rim 
duraUi the Inriaoeily. BIhog srery 
M a bto# 

^ the fr fjd eto gyailiHdly baiali nngey 

A, MmA: Ik, an» 
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Hi* W«Ms NaliMwl 

woilmitioBi PnaldtHt Hudlac Sm 
HMl aUtd to tb» KnU Wooto Kft* 
tibaA BtooMitr <« C«lltorid«. IS&M uam 
wi towL 

Oniwit DlMwpMiiBt^Tlw Mriowl 
MMtdtjr fat to om mmatoto* «f| 

Aktst to toM to tiM war toat^ by ratoinc 
tiM flOft of Hvlnt aSMl IqorMtatof tli« pm- 
owotoc MolatlcMit to riapoBtlbto tor ntw 
Mttof^ n liimtfDC. 

BmM fMtr--Tr«d»-]nAdt branded 
oteWB and gniMlnitt ate la aapedal favor 
la ttow York, no ■toctoha l brnidtog ma 
i» portoota d that It wtn 
wtOont bruldBf this 


jU||a TluC Eat Plowara^A now typo 
at aatr latga. vtotooa and prblUto^ to idayutf 
bavoe wltb tlM dower todurtry of tbe Italian 
Bivtora. Horttoaltnrtota are reqnlved to re- 
port the appaaraneo of this peat launadUtely 
aad to tofce preaetfbed atopa tor ito dea tru e- 
ItoB. tie aato are aop p oaed to have bean 
totradneed frota tiba Argentiiia. 

Vtor-8aal SMaa nnta i Laat aeaaoa up 
to l&i^ber iBtb, 11,900 tor^Mal eklne 
and Bad lallaoa of oeal-Wabbor oil weta ro* 
ortvod to toe Vattod Btatai from tbe PribOof 
ikaada, aad Ujn ooeloUna caaio from the 
tolaadg of 0t Faol and 8t Oaorgef there 
WON «toa toipped 228 galtone of atal-blubbar 
oil, whieh waa naed tor profewiliig toe ektna 

l laa d Bha b latr and Naryo Breakia#^ 
Alter Ua baad-toaUng tonr of Canada, toe 
Prlaoi of Walee eonM aeareely move blal 
arm tor daya. A health expert atatoe toat! 
toa Ameriean cuatoat of band-abaking oon- 
trlbated toward tba dcatoe of Booeevrit end 
Carnaa aad la reapoudbla in part for Wood- 
tow W)m*m m health. “It breake down 
toa nerva ey a tom aad Invitee dtaenee,** be 
eayai 

A Dffiva an tha Prairie Dag.-— In Nio- 
brara Oaanty, Wyoming, prairie doge InfMt 
200)000 a gr e e of farm land , eato meant 
a torn of awre tbaa |1 a year The Bio 
laglcsal Barvoy la eooperating with landown 
no to etoan np theae edionifla of tawte. In 
ana anoh etoan-np 80 per oent of tbe anlmale 
were daatroyed. Pree bait la frirntfilMid tor 
govarnment land, and oonnty roromiationere 
giva ftnandal bdp In toe tmoller tectikme. 

Back to tha HMir-01«aa,r— A miniatore 
^’hoar-glam'* la now being iiaed to time tbe; 
telephone eonveraation Ita upper eompar^ 
ment exhauats itaelf of aand In Jnat three 
mlnntea ; with one eye on the glaat, the tele- 
phone naer aeee when tbe time la almnat up. 
and ean apeed op lila boalnoMi accordingly, 
ao that toe talk may be dnlthed within toe 
epae tfle d throe minutes of the toni^dietanoe 
eaU. 

Palacaa a Drug an the Marfcotr— The 
great mantiona that dot Central Bqropa, the 
former bomea of dopartod royalty and no- 
Ullty, are preaeodDf aometbiug of a problem 
Tbore to no money to bo epacad tor beeping 
tbeae at fatotorio eoavenlra, or for tnnilog 
them Into mnaemna and art galloriea ae 
France and Kngtand ha^e done In eoiite 
reece. It aeema likely that they may be used 
aa gnarvtee from which the pouaant may Bg 
■toneo to eonatroet hto humble oottage 

Drawdtm To Bo FlBgor-Piiatod^AII 
poetal oavtnga depoattoni nraot now be finger- 
printed , tola Bupplementa tbe preaent method 
of Mentlflieatlon and eafoguardi both the 
paying p oe tmaa t er e and toe depoeltora. The 
a y a te m waa tnaugarnted on Deoembor ISth, 
tba printa are taben wbenever an ac- 
count lo opaned or Intereat or principal paki 
Oare to token to dtaabiiae too ipiitda of de- 
poe i t or a of any eonneotloa between thia pro- 
oodnvi and criminology, thoae who already 
hare aooiNate win ragtotor toelr fiagor-printe 
to toe firot traaMrtlon following tbe InatalU 
Ion of toe eyotem 

PaloalHIrici BoHglan.— Tba eava maa 
bartod hto dead vrito aa aotman reHgtons 
rtteo aa any In vogne today Boob to tha 
ooMitHlaa of Prof. Itainage of toe 
natotlle tgaritote, from hie pali 
atadlea of reike and etbnoloaloal reoovda. 
Fartoevmoce^ be to omivlBoed toat toelr tw 
Itotoh waatoit brndoelly dUtoMt from oora, 
an# tMt too latter to merely an avolntloa 
of tba Itomor^ The ttopbe aad earvtngij 
want Bdtoliig to oo mmon wito an imto m or 


fntudmm aWamdh tbe cava manto bettaf 
.togor 
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Ask a man who uses Starrett Tools if a di- 
mension on the job he has finished is right. 

"Right? Sure.i^s risht!" And he picks up his 
Starrett calipers or "mike” to show you. He 
knows that if his Starrett Tool says if s right 
—it is right. 

For more than fo^ years men who work 
metid to close limits tove been proving by 
their own experience that dependable accu- 
racy is built into every part of every Starrett 
Tool. 

Get posted on all Starrett Tools Write tor tree 
copies of the Starrett Catalog No. 22 B and spe- 
cial nem Supplement of new precision tools. 

THE L. S. STARRETT CO. 



TAe MV/d*! Crestest Teofmeitrs 
iiduu/eeturtrs ^ Hack Snwi Onejm//td 

ATHOL, hfASS. 
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Stwrrctt ComUnatign Square 
Now Made In Lower Prieed Model 

Hia Combtoation Squmra origtonted 
and perfactad by U S. Starratt In Inter- 
nationally known aa ono of the moat 
popular and widely uaefril tooto over do- 
vifwd. Hundrada of thouaanda of Star- 
veto Combination Sqoam have boon 
aotd to all parte of tho world, and tho 
Starratt Squara ii today raeogniaad a< 
tha atandard tool of ito ktod 

A diitoite demand baa, kowvrar, ariaan 
for a feMiM Starratt (toml^tfon^ 
Bqfiava of a aostew^ tara akpanrivo 
fMda than tha ateiktord Ka, 11 Stamto 
Oomhihatto Scniii»f'4nd fri Hwpam 
ISbm Li 8. Btarvatt Gompaar haa rb- 
acBtly ptoaad an tfia matoat ha Oom- 


blamtion Square No 1)4, liiitoil to retail 
at $1 DO TUa new square is made in 
12^inch atoa only and is fUlly up to 
Starrett quality ntandarde, differing 
mainly from tha No 11 aiiaares in that 
tho blade to graduated in 8thfl and Ifithn 
on both aideR inateatj of the finer gnul- 
uatkma fdundwn tha No 11 squares. 


For cai^antars and othem not requir- 
ing tha finer graduationa, the new Na 
94 Combination Square will be found 
highly satisfactory In this single tool 
to eombhied a marking gags, rule, 
squnn, mfter, depth gage, hei^t gage, 
level and plomb 


The two features last named ars espe* 
dally worthy of note aa no other oom- 
btoraoa aquava BOW os tbe market made 
bo pdl ah a prloe approndiliig ^ of 
the Btarrett Nck 84 &mb l n a tfn tt Bepinn 
to fnniiahod with level and plumb 


Flat Ends a Feature of New 
Starrett End Measuring Rods 

Among many mechanics and others 
uhoee work or reRponttibillUos retire 
precision measurementH, the new Stai^ 
rett No iS7 Stundard End Measurhi/r 
Rods with fiat ends are a welome addi- 
tion to the Starrett line of fine toolh 
The rods are made of steel approxi- 
mately 7/16tha inch in diameter, wit! 
nmls hardened, ground and lapped par 
allel aad fittM with rubber handles de- 
signed to prevent change in accurac> 
due to expansion while in the han<is. 
Sisen are 1 inch to 28 inches, or 25 MH 
to 576 UM The l-lnto slxe Is made in 
the shape of a disc. Illustration and 
foU detalla of sixes and prtoea of these 
tools an given to a special Sv^plement 
to the iSurrett Catalog No 22 B 
Oopte of botii Catalog and Smlement 
may be had ms request from The U S 
starrett Company, Athol, Hass. 
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What 18 Yellow Strand? 


Yellow Strand it more than a strip of yellow paint 
on a wire rope strand. 

It it more than a brand or the name of a brand 
It it a mark of di^inction — the chevron that indicatet 
the hi^ rank of a superior wire rope— the rope called 
**YellowStni^/’ 

Made of special steel wire, by a firm so old that its 
earllett products were made by hand* Yellow Strand 
Wire Rope hat always stood first amoni the foremost 
m the quality and quantity of service rendered 

On some of the bitftfett conttniction lobt, records made 
by Yellow Strand are the critena of the wire rope industry. 

All standard gradet of wire rope are also made by 
this company 

BRODERICK & BASCOM ROPE GO., ST. LOUIS 

BrmmckM New York sod BmuIe F0et9rin 8t Louis «ad SostUu 

BssHm AutowlltM Mid PowetUmI Ayiowlocfc, two to^apooMbU salw 
iMibUo ■B M Morks asdo ol YoUow Strud Wlrs Sops bsoo 
■■trsniiliid dwRwstvss k tbs hssrts si owssristt tbs miIim ovsr 

YELLOW STRAND 

WIRE RORE 

sto* s 




Cord Tires 


nnies ana a n juswi a« toe nw pncejtwt maijniaranieai tus i 
piiten btlow indvda • tanwt 



^ .... 


avB NMaw 

TIm ttastaiteai^aUiwiWa powy daval* 

MMmt ^ iCE am woftM jCmiAer 


E MMWMb w puwer wiit bttov EtSrtad ea ita! 
tri«l mns at that datk It wst oBfutyttil 
witb its load about a ws«b htw, at tlaw 
which a aceoiMl oalt of almllar oapedtr w«ot 
Into its trial period. 

A Noaataln af SaMar^— AttentSoa Is 
bsiaf dirsetsri to tbs sviMoiios of aa kfaoA 
Vaava Lava, in tbs Now Habridsa Oea- 
dottfatam, whkb la UtsraAr a moantaia o({ 
Bttifitfj 1600 feet hl^ sad psrlw w ttnidb 
at W sqaars miles in ba^ ns autarial 
of tbs moBatsin is 90 per oent pars sidfitr 
i&d tbs balaaes arib. It was ftirmsrir 
kaoini, bat in ths anssrtabitj sririac from 
eoafliednf adminiatratlvs steiva and eon- 
flistlas eonessririns it was praeCteallx for- 
SottML Stops art bow batac taksa to 
Wfl^ it> 

Use af Gm Masks In BaUraad TosMla. 

aaaiial report of ths Olrsctor of ths 
Bmaa of Mlnst for Uw dacal pear sadad 
J'ana 80 , insii, aCataa that an iBVMClsatioii 
of gas mosiBi to ass of train crews ib rail- 
road tnnnsls was oomplstod dnrinir ths year 
RsmiltB of tbs testa are briaf poUiritod by 
the Borean of Mtosa in a tsehnteal paper 
entitled, *Teati of Qaa llaiks and Beaplra- 
tora for Protestios from Loeomotivs Bnmko 
in BaJlmad TonnsU with Analyses of Ton- 
nsl Attnosidieres,'* ^ A« O. nsldnsr. B. H. 
Kata and B. P Kinney A small mask was 
devised that dts eonvenlenUy into a eoat 
pocket, and In aotoal 801^*100 with Ioqosmi- 
tive snylneerB and Hremea was found to last 
two to hU mooths before dlstastotnl gas 
penetrated. 

let In Hydro Intskao*— In mponao to 

a prediction that ice jama would prove m 
serious problmn In worUng out power devel- 
opmeut sdicmei, a plan for hsati^ ths dams, 
valves, and gates of deotridty generatlag 
plant slightly above freering point In order 
to keep them free from ke was ontUaed be- 
fore the International Joint Waterways Oom- 
miariua In ses si o n at Ottawa In November 
A new type of tnrblnf^ whioh the Ontario 
Uydro-electrie Commlssioa proposes to use 
in the seboms was deserlbed by F H Rogers 
of Pbiladeipbla. Tbs eleetrii^ sngitteer to 
the Railway Coannksion, said that, in addl- 
risa to beadng the dams and gatim tbe 
machinery within the power Nant also 
would be ket>t at a temperature i^vs frees- 
Ing point, thus elbnloatlng any ice forma 
lion 

Trana-Zambooi Railway Comnlotad 
This Year,— Satisfactory progrogs is bo* 
tog made with the TransZambesl Railway 
reporU the i^osdoa TIwm corrsspondeot st 
Beirut, Nyaasalaiid, Hast Afrisa. Probably 
it will be completed weU before the end of{ 
the year to the sonthsm bank of the Zam- 
besi. opposite Cbtoils, where pa s ee ng e rs and 
goods for ibe Nyassriand Protectorate will 
^ ferried o\er to the Central African Rail- 
way pending on extension of the line up 
ths southern bunk of ths Zambesi to Muta 
ra^ niters borings are |u>w proceeding to 
the foundation of a MUi bridge to link up 
Beira With Blantyre obect Constroetlon of 
the line from Xmehsasa (eouth of Blantyre) 
direct to tbs sonthsm «td of laiks Nyaam, 
it is saM, will be uoderUken as soon as 
transport matorial U available by ths Trans- 
Zambsri Railway. 

Tkt Watoproafinf of IrrigaUoA CiBala 
la dealt with at sous length Ta tbs Punjab 
IrvSgatioa Tsofanleal Bhw Book Now Sh> by 
If? P W Woods. Commenting on ths 
rmort. /ndfsa fayfoosrtof says **Mr 
eonctosions may be said to be pc^- 
raktifi as to the value of all the reme" 
whkh have so far been the anbjeet of 
perimmt. The mileage of any giaat Irrigo- 
tioa project to India, of eaaakb dlttiibip 
Uriaa and water rouiaea, k anomoaa; ths 
oust of waterproofing to any groat Sstaal 
would he enormous slsot and thS laatbig sf- 
feet of any of the matorfaW la tonaHntnWi 
l%s perooUttoo, moreoiter, la sot vary dto 
ctorive , and tnamiarii aa It son geaevhUy be 
ajsqaately deaH with by aiaaas of aarit,. 
drainafi, it aeeiiia to be tlma that the mtp» 
atoata should to tbe p t iesa f peafot Thk 

dtosaoc mean tkat thss ^ ' " * 

ha fOrived. Thsrt may 

lomdittsi whno aacisa 1 . 

s nm sta ae aa to dm soaisi of tte ! 

tewhsfo peritfsaaf aAdttLlKit ^ 

thi ttfilg ham pmgtoamd, «h4 foMpg M» 


prs^ e^ This 
to mum, imd alP 






titoto 




Ttwra are hufd^ of 

lor tab , _ 

eao^ asks iihii i 

jmciORtoibsi 

Thk sturdy depsndabls atari! aimli is Igihs, 
^ ' ■ ■ l/n 08 sf jm 


Thk stnrdr 
■agfaptsea 
toeh geeani 


ta do wuA with ^ 


owamt who need a toMof Mr owA 
It k saw to lain 10 dpwto tbs MON- 
ARQtl JUNIOR aad praa haghutosa sluiY 


JamIL It to eqatopadTia 
aa fba Ug MCffOiai and to, 
00 aR soBsin work tfait say other 


Toa^eah find roam for a MONAKCH 
JUNIOR ptooUealhr anywlikra to a mR 
shop Off watkmom m your homa. wma tk 
dsy for eatalog aad w tofosau 
ihto ismarkahlB fow priosd m 
Yhs OrssissC AaNNsaswat foiaS 

rigMesJW*22Bns: 

THESOIIAiai HACniBIOOLOa 

<x 



Md In j 


SIND NO MONIY 

a? jBf — 

to*** 

6 ."« 4 £SFSs‘J*'‘ 12 - 



ASBESTOS 


..aii Mp R f .ICwia. 
A rt lil H I fawgr mmiHy . 

* >«*«e iSLt. 

' ■ w» 


^oduAfoi; 


.MW... 
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ll^di^iHdM Mate* 

A i4i «it vote bMdte 

Ty**r ^iT*, 3 ? iS* 

VPHvVT hVh VprayVM wRn ■ cMBA* 

" M » koM wUU Im imtation. 
k««F yfliplitad hf oav B«a| 

PvnteltB IteOhM' Ortt vK fc ta order to 
Mte 4to Betfdto tootk of willDrti atmtA, 
ArMitoaC Id ItoftK te tepe edoptad to 
e tolMr tooiPdr pot eat Is dwt of a pai«i! 
boto stedx atodtfled at te SBudl Slid Tbs 
lOMste of lOiA for die todrs atrennfmoos 
of tlM oettor la tton Bora aoulr that In the 
nmd da e to oA atrttar An to tto eoam 
toodi aodeto so that the aioat dEoedro eUp 
AltesM Ptr tooth wlU to aittotoad wlthoot 



Tm OparatloM to Ong Hio two 
yrtatpin holse to tto oppedto aldos of an 
aatooiohqs egrttodar look varp Moah Uto two 
■^arata setodtot Joba. A naeut doobU 


hitosi fitodar with aaparata artodtoi 
atoitod m tto aaaM wtoat fda haa jnt 
ton pot aot to mto thm oo^ to waw 
It to ako avaDaUa tor a rariatj of joha 
that tovoloa tto grtodtoi of tolaa to oppo- 
dto aods of tout plaeaa oot ooovoniantlr 
haadtod naatts it a atotfa Bone lAaai 


-A, snnpto aad tolrly ae- 
earato awltod of datoimitoc tUa wttboQt 
r apo om to a dyhaaKnoatar taat and without 
ia any way totorfaitog with opar a tam to 
dtoirlhad to a raowt tona of Itoetonary by 
K O Maar 1*to fotttola uaad to tks: 

whm 8 to tto sag to faat W 
tto waiw of tha belt to pooada par eoblo 
fatoh L tto apMt of tto toll, to fMt and T 
Aa ar oae ■i P fle n al taotoao of tha belt to 
ponds pas asosta looh OrdtoarOy W and 
b we al d ba hnowa ao that it would to 
niemaiy a ar aly to maaenra 8 and aubstitato 
to tto fonaula 
Pksaaiatto CsUscttod aad Caaveytaf 
flystitoi sstsi nihtr was won hiitowii 
tbn ttoir j^ ts w ogi j sstlfy la mny 
tadaoirtaa ttoto ars eparadoM or pnMWMi 
wbfteb Itotst aaddaai or floors wlA rafm 
astsfial or wUab throw duet fanit or 
I talD tto sir of tto toaob Tha oollao- 
lUrfssuHaa or rasioral of 
I fsaniaotiy dstotops a proto 
too to dflidiBay aad ooat that rasas tto to 
snui to pattoi oo fl^ sagl itait^P nan 
ee at is flaArnMOal, oon^toa, whaest and 
atnrashar a ysttoM ara a tow of tto nany 
poMibaides toharant to tto uaa. of air for 
^ por t W Atot and tto q bA end mtim 
foehag^^^^wssatloa ara oftea 

flwaitofo a prooasB lltUo kaawa to te 
ordtoavy laatfitoa Aop a fow yaaie aao haa 

“TffsiarAssiB 

V Md, ta tta 

■MiihUiri •( Mir di5tata ta nt miiiti 
■wk M tana* tac tk, taMbr 

Ml IM ta iU Ht nrf ta Wtar tahir Krw 
ll to tata taktoff Aft ptaM tt tUir 
■ - f MiOaPi a( Mtatatat 

. :t to ctafaMi kr It, M 

tkta to taMtati A, n*n e< Ai mtal 
hadattor and l oa aa aa a ttrshtr 
aUsde piodaet than any 
Bowarar thfa ba It la 

M lbs mgliMr ara totaf 

Ml Itotei larpa oppor- 


SMt 


tttlitoa flDt 


Dt Of 


niwanaia rtta h r haw and othasa toToIfU 

SiX^yniGLtly 

to ta kRtataiflr tam AM Mpd^ to ^ 
wip M M atawM mMx Hm ta Aimfe. 



The 


DUPDNTo™ 


pany 


announces 


Explosive 


more 

per dollar 


I N their laboratones and in the 
field, Du Pont chMxucal engl> 
neers are always stnving to make 
Du Pont explosives more efficient 
and more economical for your 
needs The latest result of their 
efforts IS this new dynamite — 
Dumonte — an explosive which 
has approximately the strength of 
40% dynamite and is considerably 
more economical This particular 
manifbstation of Du Pont Explo- 
sives Service will save thousands 
of dOUars to users of eiq;>losive8 
everywhere. 

Dumonte — the new Du Pont 
dynamite — is a gunootton-mtro- 
glycenn dynamite which 
1 Gives over M more work per 
dollar 

3 Will not cause headache 
3 Will not freese m any tem- 
perature 

Dumorite has approximately 


the same strength as regular 40% 
dynamite Under ordinary con- 
ditions it does the same work, 
stick for stick 

40% dynamite is packed wifii 
100 X 8 cartridges (o the 50-lb 
case Dumonte has 135 to 140 
cartridges to the 50-lb case The 
pnee 18 the same per case 

In Dumonte you get over H 
jmore cartndges — over H more 
work per dollar In other words, 
your dynamite dollar is worth 
$1 35 

Dumonte is now bemg used 
successfully for most t]rpes of 
blasting work. The Du Pont Ex- 
plosives Service Department is 
ready to work out the adaptaton 
of this money-saving explosive to 
your particular operations We 
suggest tiiat you wnte our nearest 
branch office giving your re- 
quirements 


E I dv Pont d« Namoiin A Co., Inc. 

T j - “| ■- 3 Mm P toto lM 

Wa—ntoo, DoUwofo 

StoMck omiw 






286 


SCIENTinc AMStUCAN 


AMBi» MBi. 



CX)LOBTE'S 


Safe and Efficient 

Mott people oell a doctor for pneumonia. 
They don’t depend on "oure^alli.” So tvith 
pyorrhea— tee your dentist if you fear It. 
Don’t depend on a dentifhce 

Go l ja te ’a cleans the teeth— andMvmi/j trouble 
— keeps teeth sound between times of visits 
to your dentist Colgate’s is safe. That is 
why more dentists recommend Colgate’s than 
any other dentifrice 

GOLX 3 ATB A CO Ar ItH NKW YORK 


GOOD T.EETH-COOO HEALTH 


I 



Some features which 
have made the JRoyal 
the foremost type^ 
writer of the age. 


TIm hw of « roHor (oMod of am 
• tlwpod la ilM vkol 

iC dorko wm m ■■■plaf 
lo tyvomUor ooaa t rm 
doo. TMo M tooM t i * 00 hfiK oioto. 


mmfwmtmr of warn oonrt natMr Trip 
g tiapMMo t osaUalvo Royal 



•Itmd !■ tiM U^«fUuwia|t 
OvWt-RiiBkli^ Rerd. Iia aeClmi 
Imb h—m aiBd* nor* otMtlo aod 
eoloc nmoIoS br s daSla no- 


Tbd lotmt Light* RwMiioi, Qvlot* 

RmoUg modol of tbolUrol ft 
OM owr* aotowortbf stop oooror 
porfeotioo la tin dovBtopnoatof 
tin Irpowdlor. 

Tho otaadardNo IS nodal on* 
bodUd BM»ra raaDy Bliiiapaot In* 
prevMaNto thaoaoyiiiii ■Intft 
typowritarararprodoeod. Nona 
of than ora ai^Sead or ayan 

Royal Typswritbr Company, laa, New Yorit 

Rnaoadn W Ida ITaHtf Owr 


Tha oaw Royal la aotthii ootifaly 
highar ataoiards of 


aaw aad 1 


sad proialaaay 
lot if baa haOB la* 


IJGHT* 

RUNNING 




Q|nEi>' 

RUNNING 




Pateate aad Ttaje lOiria Netai i 

Lmiwm ia • PatraL—TlMn eie Cnr! 
doMmMtt la BairtUi whU Mgairt a BHua 
pfodao and wall-eboaea fern axpreodao 
than dbaa a patent la hut a pataat daUa, 
uDdar tha Vnltod Stataa Patent Praatka* la 
ona of tha SMWt dMoalt aaprwdnha properly 
to fonaulHle In tha Eii^lah lanwiuvai Kavwr* 
thelraa. there la no bard and uat rula aa to 
tha am of tha lancttace erhieh mtwt ba aoi 
ployad. nor of the Umt of tedhnloal ternri 
nnlofry to bo uiMd ThiH fact waa reaently 
reiteratHl by the t^nited Stataa Clnntlt Court 
of Appenla for the SeveaUi Ctreult la Rajah 
Auto Supidy Co^ TO. Balvadere Serew A 
Moehiae et aL (275 F 761 ), In wUefa 
the C!oiirt held that a patentee may deSna hla 
own tenna, regardleaa ol common or tech- 
nical meaning, and hla deflnldon of wordb, 
phrnaca and ter ma win be accepted bjr the 
'Court. 

Conaant l>acyea Conatltstea an Agrto- 
manU^llia Uaitad l^laa Circuit Cwri 
for the Seeoiid Ciraiit In a recent dcohrioa 
boa deHarad (Wllaon, ct oL.« vu. Habor 
Broa., luc^ 275 Bhd S 46 ). that a Coaaeat 
l^ccreo la an agreemeat of the pnrtica am) le 
to be Interpret*^) aa an agrcrmciit. and ron 
BpquanUyr n ault for Infrlnycmcnt m a deaigu 
patent and eopyright, rraoltlng In a Conaent 
lVcrc^ by which the defendant apedfleany 
ngreed that the Court ahould declare a trade- 
mark and copyrijrfit “good and vnlld lu law,“ 
ctdopa the defemlnut from aaaerting the pat 
cut and copyright to be invalid (^nrt 
rxpremni no opinion aa to the propriety of 
copyrighting the aiibject-uuittor In iaaue. {.f , 
the “Kenple** doll Iwt aaya that the defend- 
nnt waa at liberty to catop Itaclf from oon 
tearing tnlhHty. amt thnt by permitting tha 
Conaant Tieerre to be cnterMl it had doiw ao 


Loas sf Trsd«-Msrk RlglUs.-*-Trsde« 
mark righta may be lout through abandon 
ment lachea, ac<|iileaoencc. miiireprcecntarion 
or framh ai^ any onr of llieac cauaea may 
be interiNMcd aa n defenae to nn action for 
Infriitgemcnt The qneatloii of lotetit on the 
part of th< owner of n trai)e.mark deter- 
mltiea whether the tra« 1 « mark haa been aban- 
douMi or not* although aometltneo an intent 
to abamloa will be Inferrail from tiio acta of 
the owner of riiu trade-mark, and tlie dr- 
1 ciimntmicfc Tii Saxetehiicr \a. RIsner A 
Mcmlelaoiin f'o., 171 ) 1 S, IS. tbc Conrt 
aaid '"To catabUiih the defeiine of abandon- 
ment it la nocemnry to ahow nut only acta 
indicating a praetieal abanikmment, but an 
octnat intent to abaiMbm Acta which, nn 
oxplaliieil, would be aulSeicnt to eatoMlMli an 
nbwitlonmfliit may b«« Riiawcml by abowing 
that tbera neter woa an intention to gi\o up 
and rdiuMiiiab tbc right clntmed “ 
ExpsndlDg UsiUed Patesf Clolsub— 

Attention in called to a roeeot dedalon of 
the IT s IHatrict Cwirt for tha Diatrlrt of 
ronoectinut in the caw of Ifenaer va. Ken 
worthy, 276 Fed 240 In thla caaa the court 
adda another to a rriathely long Hat of 
precedenU abowing that wfailo the claim of a 
patent may be llmitoil in language to the 
exact conatructloii abown and deacribed in 
the drawing and a|>eci 6 rationa, yet If the 
atate of the art warranto the court in ao 


tioing, nich claim will bo interpreted to pro- 
tect tha patentee agaloat one who. while not 
following exactly ancli conatmctlon, never- 
theleaa iieea a mbebanlcal eqnivalenL In 
thla particular caee the machine of the pat 
ant, a metal bloHdng maehina, embodiaa a 
carrier and a yoke for the blocking brit, 
comprialng a pair of atondarda and a pair o( 
ai< 1 e memberR, white In the defembuit'a na 
china the carrier hod bnt a aingle atondard 
and the yoke hod but a riiigle aide nNunber 
The claim at laene apeclflcally deaeiibM the 
oonetr ncri oB ae one In whlHi there la a pair 
of atandards mipportlng the yoke In SndiDg 
that the defendant hod infringed, the Ooart 
•tated “Being aatleSed that the luvendon 
le eobauntial and mcritorioua, the gtriet in- 
terpretation inriated num riionld sot be put 
upon the dalm. It la Immaterld, in riow of 
the atate of the art, whether oite or more 
etandarde are need, or wbotber a yoke or fti 
aqnivahHit— a rigid ftranm ma mb tr-' k plv- 
otod to one or more gtondardih the asme 
atloae and the aame funedovia reaolL Maldtor 
need the heiriit of the atondard or stostfarda 
ho oooaldeted, oa loof oa tiio tooadgri or 
atosdoidt and thy yoke or fto o^volaiit «ra 
loostod on diamatrlofdly oppoilto pordont of 
rito MmA.** Ylie Omiit thS flowed a long 
Mm of ssaaa bsglnnlnit wiUk WRte ▼. Des* 
toasd. mv vhMnfai apsmdy Mok 

Bod pstanta havo heee Iptocpcetol Vat wbtoe 
dfo stoto of too art RsRMisIsd It to savw 

mi mrvpim aim unm 9 Iflw 

‘ tow oas* 



mkkikmmm 


USL M** BaUmry 

6 vohi, 50 oatoM howa— aasboioay 
ftnlik— noo-leakaM poat hnahind* 
aidMd aapooially lor Radio TaitepbOM aar- 
vloa ao aa to rotola ohaida os opes dronlt 
and 10 give loaf IMe. Pltoaa boih to U S. 
Govenaost HMolftcotlooa. A ssoHiy pro- 
duct in every detail, bs ckad by 21 yoara* 
axperldice dslstd in makisd over two 
Biillton ktorado bo^toriet, 

PurchaN your USL Radio Telcpheo# 
"A** Rettery from any of 4500 USL 8 m)m 
S tatlona and Dealon If no leprcaentailvo 
in yonr Iowa, wa will aUp by atprs— s* 
receipt of draft or m oaey order for 115 00 

U. Sk UghtaHMrt, CotponllM 

NMMnJkMnrYa* 

U. X light a HMh Unltod 

Wi>— w FeSw Canede 


Organizing a Cumpusijl 
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\ Electrical Notes 

Summaries and Excerpts from. Current Periodicals 




■amrsWi t«M Amricaa 

B«« Ms Mm in»rl4ac m tb* M^bUm of 


• numtU* fiiM ^ WM *Mni pmt-^ 
« BiOi tOM M ibftpio thst uiMwetrald roflU 
tt mi Jttt C tttu back into oHntIm It 1« 
of tb» WIioo trpa m4 rmoWnWk for om on 
cfitfufti of lib nrjfh rotioM foom 8 to 
ao ■■mna Tbo fnoo oonotofo of thrM porta, 
tbi 1b« eapi and tbe ititt, Tbo cap 
nad bo^ arc of beat rmictinit molded 

Uonlfma. Tb* roflll fo ctatCd to be an in> 
ganloti* Ktdc cartrlitOi propcriiir CMitod for 
the ininalnn of the gacce wMa tb* dement 
vaptofoeCi and bae tbe ratliic at tide etmunt 
Ott both euda ao that U la dware 
vidbla thiotab the apertora in ^ cap, re- 
irafdleaa of bov it ie inaerted is tbe bodr 

Etoetrleal rrugt aae Is Swaioto— Aa- 

conttnii to tbe SiceditWaiericea Trad# 
while tba available atatlatica for 
1017 dva the doptrlcal oereato of culti- 
vated 1*«4 in Awedeii aa A4 per cent of 
the total arahte Inid of tbe conntry, tbe 
ooneapeodfbf atotUtfoe of 1020 show about 
one-tbud of the cultl^oted grtmud to be dec- 
triSed. Hydroeleetfic power pUnte abound 
In iwade s t in lane and atn^ nnlta, in- 
fteed. there la a growing tendettcy for in 
baUtanta of verione regione to dnb together 
and hurtaU tniWnea in the riven in order 
to eupplg locaL needa. Ulootrle cooking ia 
growing to popularity to Btoekbolm, and 
tha central atation company la planning 
reduoed ratca for tbU eervlee. 

Btoefriflcatton •t Japssew lUilwaTSw— 
More than 8000 milca of Japaneao raliwaye 
have been deafgnated for electrifleation by 
tbe eonmladon having tfiia matter in hand, 
according to the dopm Tiiaei end iftfil 
TUe mileage l« daaeifled «e followi !• 
AH eeedone hi the eubnrfae of dttee where 
there Ic a heavy railwey traAe. lAQ milea. 
2. Seotipna of high grodfont where there 
are many tnnnele and aleo tboao whm 
abundant water power ean be ntlUeed, 871 
mtlee. A Seettone where dwrtentog of the 
Hite ia required and where waPBr power can 
be udltoed, 880 mUeo, 4^ Bbetioiui when 
Ittcreaae of tranaportatles eapadty and 
Nburtentog of the line are roanired, 290 
milea. 0. Bectiona wti^re avaUalde water 
power ean be utUlaod, 800 adle e. A Seo- 
ThMia where iiicreaae of cartytoa eapadty ia 
rmiufred and where coal can M obtained 
at a low prloe. 146 mibtfkv 

KHm and Higb-Tanaimi CaUasr-From 
varloua parte of tbe oonntry come reporta 
of oertema and even fatal aeddenta due to 
tbe Aytog of hltea with tee wire In place of 
the ttaoal atHag. It ai^r* timt yoang- 
etera, to tbdr dedre to obtato btidwr aitt 
tudee for tbdr Wtra, eubetitato tee wire 
for heavy Mrlng. There are eeveral recent 
Inatoncee of eoefa Utea and tea wlrea com 
Lug to contact with bigtotonakm wirea or 
cablm wlto untertunata reaulto. From Cal 
Ifomia, tor munpla, coinaa newe of tUa 
tragedp, Ona man waa fcUtod to Xioa An 
geW oM boy crlpided for life, and two 
uthere ao badly bnmed that they were con 
flued to tbe ho^dtcl, beeeuae one progrew 
dve youbgator noed a metal atrtog for Ua 
Ute. We laam that a boy to Rnt, Mteb., 
wac hOlid tort Augnat to a rery diiiBar 
manner tt might be well to tmpreai on 
yonngrteto tbe danger of ndng teo wire of 
eay to Ut^yieg. 

A Imw^Oteilepower Klact^ Immp 
A aetotloa of toe very tow qendlafkower eleo- 
trtetortp greWem to beUoved to he afforded 
by * totoff feerntto totrodnead to Bngland. 
the o a bri tt d apimiranca of toto new lamp 
le meb todeamb aa tbat'of tba naoal Mt- 
lab elertffo tomfo and to Bfted with * itand- 
wi ,ltoya |* f dtijp haae, Sowem, as es^ 
toattoSaTtoe toper ttotalle of to* lamp ,<B»> 
doeae toe /art that It to of too dee^ 4jf 
ebargOM wuebpatoardnaattm. Tim bw 



tojMjmy^el. 
to^i^tod * 



obtainable In 900 to 280 volta, and 221 to 
280 vdca. The energy oonaumption ia 5 
watte. 

Naw Tnngatea Arc Lampr-^From Hoi-: 
land cornea word thnt a lamp worka haa 
developed a new type of tungeten ere lamp. 
In thia new lamp an are diaefaarge takaaj 
place betwemi omaU tungaten apheroi in an 
atmoepliere of ran gaa. The lamp baa *!■<> 
a groat adrantage to that it can be ran oa 
m SOO-vdt alternating current drciilt and 
except for a seriea emtotance, uu anxiUary’ 
apparatne ia neeeoaary Tlie voltage on thej 
arc iteelf la about 25 volte. In order to' 
enonre the atrlklug of the are a third elcc-[ 
trode ia mounted lu the lamp and a high ! 
realataiice in the cup or baee of the lamp! 
connocta tlda thin! duetrode to one of the 
leading in winw. The material and the form I 
of thia third electrode have boon ohoeen iu| 
anch a way that a glow diaoJiarge aeU In 
flrat between it nnd the electrode next to 
it, 00 aturtlng the «Ueohnrge between the' 
email tungeten apheraa. A funuel-ahaped 
aereeu ia provided, on which the ereporalMl | 
and apattered tungaten la depoeited in order' 
to prevent tlie blackening of the bulb. ' 
iiampa with a current oonHumptlon of 1 and I 
2.5 amperee are now avniUble. larger alaeal 
being in preparotluii Hxperimenta with ' 
direct current lampa are now being made 

Carrier Corrent. — A demonrtrntlon of 
tbe HPpUeation of “carrier current* com ■ 
mnnirutiun from a moving ear woa recently 
maila and repreaenta an Impurtant iul%atiee 
in electric train opnrathm ITie ayatem wna 
developed to protido bettor mcana of com 
muiilcation between the locomotive end ca i 
booae of lung trnina end between traina 
and anbatatloua or waiting rooma of eletdrir, 
railroada. The operation of the ayatem 
according to Ocnerai Stcotrie Aeeicir, ta aa 
followa Tlie trolley wire, carrying current 
to the electric ktcomodie or troUey ear ta 
uaed at a carrier of tetophooe communication 
by maana of another current of different fro 
qnoncy, which la aaperlmpoeod on the wire 
and travela along with It. Thia “carrier 
cnfTtnt," properly modnlated by apeeob, U 
drawn off by apeeial apparatua to a telopbone | 
Inrtrument. At another point along thei 
line, howe\er, tbe muHaage apeedlng along j 
tbe trolley wire mny be tranamittctl abort i 
dlatancea through tbe air and made to eurr<| 
glae an Inatrnment in a anhatotlon or watting I 
room, becoming audible through a receiver I 
In effect tbe ayatem trauomita meaiuigca' 
Meetrioally partly over a wire and partly 
through apace In teala englnecra hu\o not 
only been aide to teh|ihoiie but to oiwratej 
relays, light lampa, and start, and atop one. 
car from another oar at a dUunen of a' 
mile and a halt Communication by thU' 
meana baa been effected auenemfuny over 
dlataucea of from 40 to 00 mHea. 

Eloctrolytic Protection of Stesm Boi1-> 
cnk^A method said to be aucceoaful tot 
pro t ecting ateam boilera ngainat their two 
gr ea ter anemlee, corroalon and boiler scale,' 
ia deaertbed in a regent ianite of 8iemofi«| 
ZeiiaekHft fiareful investigation of cor 
rooioii on boiler bottoms water tubea nnd{ 
coiHlenrtra prmed, according to W PblUppI, 
tbe autliolr, that dectrolytic octioit wea the 
eanne of three damogea. Aa a remedy a 
metal of higher e.m.t, like line, boa been 
connortiid atoetHoatly to the holler to create 
a mranter adu.! to compenoate for the oor- 
rooton eumst. But thia mctboil did not 
always give oompleto aadafootlon, aa it waa 
iapMtbto to regntoto the emrent An ex 
ternallr moerated direct current applied 
tormuto nectrodea Into tbe boiler waa found 
to be * perfhefc remedy In fort, by doing 
thia the amaU hot eonMant generatfoa of 
hydrogen along the boUrr walla win alao 
effeetl^'ely prereat tbe formation of bcdlor 
oeala, A Araet enmot voltage of frpto 10 
to 6Ql at a enirent deuiity of about 2 tnilll 
amperw per oquait foot, waa fonnd to ba 
moot effecctva. A amall mo tor -g euara to r of 
04EOawatt oapoeity ouiy aupply a battery 
of IS beflerat aaefa of which may have four 
protadtiva eleatoodeaf A amaU todatanea in 


oaffog with aato atortroda aintt parmito| 
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saty wvoofhMtoti gaa nipM ami «md aa 
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MUSIC FROM 

T HERE'S dance nitflo, concerts, opera, 
by talented artlali-^n the air every 
evening — waltliig for you to **liaten In*' on 
a atodern Incypenilve wirelcea telephone 
outSt Beaide the music, yoo ean also 
enjoy lectures, speeches, siwrtlng resulli 
pl^-byptov, chmh services, Important 
news, sreatm forocasts, time slg^b and 
many other inienaeW fntereating features 
which ore broodcastaa free d charge every 
day and evening, from po wer f ul wireless 
lel^booe transmitling sfetJons located all 
over the country. 

You can listen, right in yoar own home, to 
"Music from the Cloudi" with no mors 
trouble then a phonograph Complete sets 
that require no previous experience to oper 
ate snccoMfully, can be secured as low ss 
$15.00, depending on your location and 
your distance from a broadcasting station 

Continental, as **Ncw York's t>eadjiig 


THE CLOUDS 

Wiralcas House," has assembled a wide 
assortment of complete sets to receive (he 
broadcasting that anyone can operate sue 
cessfully They cover a wide price range 
and among the assortment tbere is surely 
some act whteh will fit your particular needs 

Mr Rurghard and Mr Grtnan, the opera 
tors at IBGG, the trsnf-Atlamic station 
whose storv is featured In this lasne of ibe 
Sdentlflc Amcticee, are tbe active heads of 
the Continental Orteoixatioa, They have 
sMcmblcd around tnemselves a staff of ex 
perieneed wireleoi experts who are com 
petent to help the bc^ncr la wireless to 
make hJs first venture enilraly sucecsefol 

Decide now to enjoy the dally wireless tele 
phone programs in your own borne And 
decide at im same time to gel your brform 
ation and supplies from Continental, where 
recognised wireless authorities will take a 
personal inleresl In your success 


GONTINENTAI. RADIO & ELECTRIC CORPORATION 
Dept H4 6 Warren Street, New York Gitjr 


if jem Uve urssr Mew > urt City drufi im at tke 
Lumtimextef riurr mmd fisirm iotkr diffrremi sol* im 
metma! upermtium See fur rmmrseif kum emsih yum 
rum u^fMtu a set im immr umm kume 
if uum live fmttker mmmy f umttmemiut earn serve yum 


eSietemth ku mmit Semd iie fur umr mem SH^/tre 
timM jmsi m§ ike prene kimderm Rmdit * T'S^a Jtl 
Page kuuk giies fua a cmmplete siury of mirulusu 
AwSk teleUkmnr mmd telegrmpk mmd exptaims §m 
mum ieckmirml tmmgumge iust hum fu reeuipu the 
krusdeastimg success/ mtly 


Greatest Bargain Ever Offered 



13^ 

I e.h. Chicate 

GuarantMd 
for one year 
by ito roaii- 
ufacturon 


Beat product of a prominent manufacturer Sold at a very nar- 
row marg^ above coat in order to keep plant in quantity-production 
Turned out in vaat quantitiea by automatic machinery, insuring re- 
markable oocuracy, and unildrmity of parts and intercbangeabtlity 
of repairs. 

Se g y ic o Cnarantoe insures free advke aa long aa motor ia in use; 
and a new motor by axpreaa prepaid should defects develop in first year 

WkU Rangm of Uaaa— Household washing machines, chums, 
creatn separators, ventilsting fims and blowers , lathes, drills, etc. 

Qnaakity EHsoounta — On 3 motors ordered m 1 shipment price is 
$13 00; 6 niotmb $1240 each, 12 motors, $12 23, 23 motors $12.00 each. 


JMsmtowitoetdbrsf Mwfffa^a Ityaspraoa C CXiX foCf XAm¥ymmprmfmr 


NORTHWESTERN ELECTRIC COMPANY 

41S So. Hojmo Amhim. CMcopo 
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SCnENTIFIC AMEIttCAtr 




Deciding Who Can OutseO 

Deciding who can out-pmdace : That’s where 
counters figure in competitive selling They settle the 
question at machines— by making leccnds of the (»0' 
duction, by mducmg ntw record* at reduced laboreost 
Almost any machine will outstiq) all precedent whoi 
kept ahet^held h //-by a watchful operative and a 

COUNTER 


I 


Tb a tmnll Rotary 
Ratahat Coonlar (No 
6) cotmli r«c pro««li»g 
MovMMOto of ifat brcr MioqoM 

•MMMrfMOmMo A enapMle stM 


ThaUmSal Back Rotary RaftdbolCoaaAor 
noQfdi Bw oal|Ml ol poacb mm, autol Rmp 
«f wchm n md omen wmte e ion|ancmi| 


■woMMol ecAottoe oa op^ntMa RofoMn om 
for oocb throw of riwlorcr aad m boa to nm 


froBi » fimn by toriof Itaob oaoo roaod 
ProndUd wm froa lonr to lea fifun wboak, m 


noofed r^wi wilb foar brnw m SialMtod 
$1190 (Lid) Emppad afi loeb ood boji to 
pm eai la ia pe n i n wafa too loeord $200mn 
{Cot Imtlkem keif »(M) 


Tim bookki khow9 ih* poplar praetkal MnmenUfir 

oaonlfrif ptap9m IVhtOmr you i m ma JiaUly wuM any counim 
you do wool iho hoo^htt'-oud fno tfyou U writo m 

The Veedet ^Bg. G)., /LtSTcoS 


WL.DOUGLAS 

w.«HAH,v»a« $702 gciSflS SHOES 

IswEMO^Kr^^ I ALSO MANY smcs iff t 5 fiS&$ 6 fiS 


WLDOU01A5 SHOES 
fouitimafwmffacm 
iDWUAraNbHKinr 




bait ihaoa fao Iho yrfaa that 

■Mr 


WIm yoa Rood Am look far a WX. 
Daofba amoi Wo om lOB mm lo* 
oaMHotboymilfaimiaai Tooartt 

IMWm VWn HFMV i 

.m ^ m_ a ' 

■IBV’miBRBh nHW 

afobaimmoo oalm laa At maar 





m smxifip WMCE 
IS veua MoracnoN 

AOAiNar 



•dito\)OMtli£r^ W 

mortmmmyr^^ 


SsisasaatKtSgs 

They oaat mm ama ko Sao fkaadiii yaUlwmsmb^ 
tim Aar doH Wow Yorii,liiiR 

hamgW Lflaoglis akmorlA A# gJT77 ^ 




I WM Ufa IMan 

Cat May Vat CUva fa lfatiaA.i 'Boa 
toa woBuiB toed for ditoam mtalaiP fa A 
attompt (a aoparata Inr day boot a Bwot y 
■toro oat 1 m SttpseoM Coort held Aat Ac 
oomaa voloatarily aafanlttad farsetf to daa- 
for and bad so taeouna to law 

Maatodan Ifory Omfa a 

Ifory la aaeoadiiigly warca and laatty hnat 
MO hara Mt mattla tUa paat ■nmaec to 
proapaet tba Toboo and Norton flkmad ton 
drw for maatodoa tnafca. Another aonno 
of attpfily to tha Behring lea wahma and 
aarwhal 

Amrkan Mmm Acgiial tiaM s T wo 

treaannd addltloaa to Aa Amartoan ICnaeun 
are an Ineomptofta alnll of Aa Barofian 
ii>tooo or wtoent, and a Ana dmll and |a«a 
of the nraa or extlart wild os of Bnropa i 
wtalA to probably the remote anearter of onr 
domeade oattto BoA thoaa eaaw Cram Ae ^ 
rambridge (Shtotond) Moaaiim of Boology 

Bfaal Jnwa Afo CntoU-One fbortli of 
the mmale eenght by ateal tmpe are wofA 
leee 15 par cent, eecape by diewlnf oR a 
toff Many are eaten by otbw anhnela all 
eiAer bapirinff tortnm no Amertoen Hn 
raena So^ty offere prleee eggreffatfaff 1500 ' 
for tbe beet eoMiya aeqaalntliiff Aa pabtto 
wlA Ato emelty and Aowniff bow it may 
ba romrdtod 

AatWiTlaactlwdat Con? ertodv— X £ B 
Bay* ae, Indigiiaat at Ae wanton emelty toe 
paled to the vlnerettontoto made emfnl 
lareatisation In hto articie ^he TniA 
Aboot Vlviaaetloa In tbe Woeemne Homo 
Componico be derUres Aat antlrlviaeotloo 
tot propagan la la AUberately mldeniiinff 
Aat tbe laboratorlea bandla tbalr anlmato 
wlA Ae utmost kiudneae and that their 
work baa fimitoliod kjiowtodaa of Aa blghMt 
valie In diphtheria antltonu aaeprie anti 
typhoil vaocinatloa and At tranamlmlon 
of ydlow fever 

TIm Blto of the QiU MoMter<— 
Nolorol Bwlory bae an Inetruetive littto 
artkto on Aa Gila moaeter Autborittoa 
liffer aa to the deadUnem of ita bite but 
no really autheiitio eaee of boman deaA 
from tbto aonree baa been fortheomuif Tbe 
potooo M fatal but It avema Aat Aa animal 
la onprarkfai wt A moaiia for ajeetliiff U the 
glanA art In Aa wider idde of tbe nouA 
Imperfeetly conneetad wiA the teoA and I 
ae Dr Lee LoA pointa out, bgnlda wont ' 
Bow nplnll One Gifa moaetor wae adopted { 
ea a playfdlow by a fire yearold glii and 
never offered to bite her another after 
beiiiff aaMy handled by a ranawim attendant 
far a yoar InBleCed the wont Mto on foeord , 
but Aa man recovered Tbe po to o n aee oi e 
generally to ba wiped off btfera it ean enter 
Ae wmind 

Pnaalnff of the Son Haew,r-*Thafc oin 
oua Uttle lah Bippooamp— N d io a w n com 
rnonly known ae tbe esabore% bee been | 
growlag aeareer In At nortbom ranffee of 
Aa Atlantie ooaaC watora dariag recent 
yeera The gmdnal estinetkm of Ale pte 
tnreeqne aninud to believed to be due to Ae 
heavy fM-oile need In aee giiinff veeei l B. 
Tbe Aonaads of ffaUona which are waatod 
Into Ae aea eaaae the deaA of tha hmQ 
erttataoBaae wfatoh fora tha cole food of Aa 
am hone So tartoue hae Ato menaoe ba 
eome that ft to Amatontog tba rt e nt fo h and 
oAer inbabitante of our ahore watora wUA 
are of eoonomle valoa. WiA tbe cwe to at ly : 
Inmaalog noaber of ofl bamli« ehlpib It to 
evtdent Aat natom tbto neadtoea wastagp to 
abntod At eouaentiuM win ba dtoafftvoua. 
U Cae^ toffiriativo aettoo to a diRA ratwa 

HAt BOW 

A Bnfcf Tnpir^-^ Xnyfaywi Uffa 
bom foeanoy In a Londta am* to a ttr ae tf a g 
atoentton p^y by reaaon of Ra btfag Aa 
Brat vteavdtd birA of theta antoaato In oap- 
tivlty hot mainly tor Ae i m nafb t M t fa 
Btowee of protoetiie relomttoo wkteb tt m 
hfaita. It to etrouidy eMped and rnttol 
WiA white on a blaA b aAg r o nnd ' - a l a a t nr a 
emk fa g it estromely favtoible fa Aa brahen 
nghte and Aadowe of Ito B«toral kMttm 
Ae Jvn^ Tbe nnAer an Ao other bandr j 
to tofal^dl 0 «mitfa bar mBfUnai Bbe to 
itc blaA ever Ae enttoe body nM Ae m 
oupokn of a btoed wUta pntah e sto nd fa g 
ffter bar baek and fawnAsa to Aar baOy 
tha asplaBaAin of Aa AniM fa iMrtdnffi 
WblA takes plaae ae Ae tapfa atoe oldir to 
foond fa He eheaga of baWto Whan Aa 
anlaiai growa tt lavNa At tsaMNi af Aa 
lanito and fNawnto Aidtoer Ubeoma or 
ditod riw pt w ei l whtcekpnIiMo an 
tUA Tbto adapilvB 
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IdoV 70n> l^hKT TO BUY 
1 n*12iu}io Equipment* 

biKft tillt oT a &dUcit me 
piAlleli woiAi u m^ j«iet ^ 
lrf i» i y< l o e yoBiaei|t«bogH&Aoi, 
XMidvitit ibdi^l 

DtiUpgl^riU fcoarlfcfcit’piBprwIlhm. 




THE RADIO STORE 

M K. L 08 ROBUn AVB. 
PABAOBNA. CAL. 

The most complete stock 
d Rsdio Apparatus on 
dte Pacific Coast 

PAUL P. JOHNSON 








1W M Rslaiy QsMd«4 Spaik Gap 

!• an lOdMit, danbU and cartftilly ooo- 
ww e ia d Rotanr Sparit Otochargor Tbc 
ftnaat matHial la uaed in ita mamHac- 
twii Ttaaboaaliiilaofcaatahunlnum* 
tliaioiar and all uauladon are made of 
C on d en a i teCelorotttHia rotating abaft la 
madaofloolaiael, hardened and ground 

# tp t-lMO efM Inch. A ciMr, 

b fibcdvc M that of tha 
Boo. ftaj^bUlJe. Wrtta 
br am Dtaratun dcacrtUag 
Tba Now Ball Rotarp 

QModMdliwfcOcO* 
lUCmC MACMNK CO. 

uiiilHWika IMIImi 


AnTse TALKING bKaJk 

Vein aaiCrfa Sack M^T 

Bagla today Bny tbo Boat 

Cyegtiee ei A^e nn> Ut- 

Mnd kt tiocAp biMiodtafo thIptitEKi 

TIm B«gt In Radio Apparata* 
HMaanlf 3 XAB iCeforir 

VmCINU RADIO CO., Oartaiwfn^Va. 


WIZARD 

WarU*e Bart **!** BaNailaa at LawRrt Maaa 

ALL BATTIUIIKS ICHIPPKD POSIT AID 


No. 

IM»— Plato 

,VS 

1 

w 


Priea 

ltA4 

HUa-^Varbitila 

tstl 

1 in. 

fH 

l4i 

letfr-Ptoln 

4xel 

|K3 

3 Ihw 

xol 

1A4 

HUa^VarUbto. 4EU 

XI 

0 lb. 


t,n 

IMft—rutn 

seal 

1X3 

M lb. 

«■ 

ATi 

ItM— Varlahto 

axel 

1x3 

10 lb. 

43 

ai» 

lOfiD — Varlalile 

3X4 


ii lu. 
o! lb. 

47 

lAi 

latt— Vartohtr 

3X4 

43 

tJ4 

Write tor Cntalnirne Nu. • 

SrtM] imNwy antar ta 


WIZARD BATTERY CO. 

IW. 11.1315 424 Stff»rt Bwehipn. W. V 


Radio Apparatus 

or THE 

Lfigheat Quality 

BOB THE LAYMAN 
AND AMATEUR 


MMea aan# otr ragoaef 

TheCOU NR KENN EDY CO 

* Mallo BnBdfaw Ban Fraaehaa 


AmtrrHftm aniw^ttitcen the publkullM of a 
hook OD mdlti telcphuity mr 4 tclcfnijihv antmad 

-RADIO FOR EVRRYBODY* 

It will ctmtalu owr JMi J«*a«* ai^ mosa UwA MO 
Uliutmilim.. bound la wrviMbte cbith. PnoaplJ^ 
by mellt 31 bik 

It rtvas you opmplrtc dewertplba of tha vtrimm Made 
t4 appiratuA, «1ili exp^Mtlm nl adikh lo uea hoits- 
1>« to rour Mode and locatbmt It Mia huw to.eudui 
uMol nuUo fnr cnlrrtalnaMat orbwinamj It uHehow 
lu Kiid PA well H rsatva MMMa. Am U ulla pita 
b(>w to mpatM- the taWapo coda ao m la andantud 
nulin teletrnpb mi- aia i w 
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Inlaattfln Amarlau Pn^ldag 

WaabMMhBlda NawTaAOlr 
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CLASSIFIED ADVERTISEMENTS 

Tk0 M0rk0t for 3maU XJ>#rtfwr 

A4T«rttibi> l» thb wMm b II H ft luft. N* Im tlMa ft* war mma tbfta twvlvt Hm 
ftWHiHl Coast itvoa womb to tlw Hoo AH nw 4 m n iMit bf ‘»<ni»ftirt<H bv ft fttftMftMfti 
AdmUmmU f r IftgMrttaa hi Juftft imibftr •ImU b* w tm la ai hw ApcU MU 



DHAWINO IiniTRCIfKlfTH ftUb rolM HbhMft 
g iuy lowftb •ftoftft Dtooftl tnm Imporbr dmUsm 
A«ft A ft l aiillva U n g timHn gOo OMbBsa lofttas 
Iiid_ 



•eeooM of tM Unltod Stetoft ahd aAjtMiag 
tanitoriM 

Not Att DuU An Um Wit— In of 
MaitkfabU— Tho Bunott of MhtOH U 6&- 
eoaniHlDt the nao it eoal Blnea of horriere 
of eertaia rock diula whMi« whan Juried hj 
tba axploilQii of 0 d« 1 doat; aaottar and act aa 
a a c r e a a for the atoppaga of tba explodliif 
coal dttrt The doat waata from alata Qaal^ 
rlea amonaHoK to ahont 90 per eeot of tba 
cfitira natarial niiiad baa ba^ found bp tba 
Bureau to ba pcrnltarip adaptad to naa aa a 
flller in tba roaUng of aaphalt road aorfaeaa. 

FIm Map Wailb— For S4 yeara tha 
IT 9 Oeological Sunrep baa bean aaiefollp 
mapidiif not only mfoml featniea but alao 
the reaolta of topograpbieal aunrepa yatuabl^ 
from many pointa of view lu tUa time 8000 
engraved nape bare been lamied and the 
program win eventually cover all tbe terri 
torp of every State About 40 tier eeat of 
tbla pfoaram la coupletad laHndinf all Naw 
Jeraftp GonneeHcut and Rhode laland and 
about 90 per eent of New York Several 
StatM are cooporaHuf and tn 1890 contrib* 
ntad neiwip |96o 000 to tbe work, 

PatrakiM Lnwa^Tlii publleatlon of a 
Bulletin Petrotenm Lawa of all America ’ 
bp W Thompaon law euunlner ia an 
nounoed bp the Lnlted Statea Bureau of 
Mlnee. The bonetin Inrludes the petndemn 
lawa of the United Statea, the aeveral oil 
p^iidng Butea Canada, lieaJeo, and tba 
Repubitoi of Central and Sontii Aueriea. 
Tbe report baa been prepared in reaponae to 
the wide demand for Information regardlnc 
the Uiwa regnlatinc lea— and coneaaaloBB 
and the eapleratloM for and eapioitlnB of 
potroleuni In th— RapaUloa It ia adid at 
p ro d ootioa coat 

No»>MaUllic BvIMIm Mntarialn^Tho 
Bnreiia of Ml— to atadplnc the toefanolofp 
of eeneat and heavy dap prodneta and ex 
perinentlnf aa to adaetton of raw materlato 
the ecenomloal — of fad, and problema of 
tranapwtatlon baaio prddenw connoetod 
with dapbamlng are bdng attacked, and 
phoapbato rock, fdOapar, data awl potaah 
wltl atoo —M under aeratliip Tbe obfoet 
to to Moamnlato tedmkial and eeoaorale data 
that wilt anabto tba many amall, — ttorad 
ptonto to develop Improred technok^ ao 
rhemfoal and Jlefanarpfod JVnpfooarw^ In 
fomn 08 , wltb n view to ptodng the numn 
factnre af th— materiabi on a baato tiutt 
win aUmlnato ntinwf— ary eoatt and waotca 



JSl 


Cskslcj^ 




Montgommy Wsftf 4 Ooi» 
ShlMiii* 





,ara! a a t g;i gia i‘ g i8s 

flfaow that the prodnetkm of gaaoUiie tbrengb 
oot the ooonirp for the foot dx month# of 
1931 amoontod to 2078A48JM7 gaUoae, on 
l a — — of 18 per oent over the ptodnotkNi 
for na aawa period la 1929 BnporU of 
gaadfne for tba flrat half of 1081 w«ra lA- 
888,000 tallona, or 88 per — 1 1— tbaa tha 
hnportofor tha c or — ponding period to 1909 
A cmapartoon of tha oo n ao m pttcm of gaa^tot 
for tba bint half of 1981 with tbatT^ 
aa— period In 1909 ^wa Bmt foe a^torti^ 
amennitog to 886,09iA14 gallon^ ato afo 
PfoatoMW the aamt whito aUpa—to to ia 
ante p oaaaadon t aaKranttog to 1448LttO 

tomaaan^S per eetd/mSStf — attna 
on baad June 80^ ISttL war* TMMSmM 


Fiaw toM ili l a ad I fodd W tih 

*m^Nwoeigij^£P!j^j|adiftwa» 

MmMfssnSmwnsumm 
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Vtmp 


MiriAv vKpwInoiA attmMw te pu 

vS^ wSiMlaa €%imm «i4 Bum 

eBmmikam imfc Mi ■totflmn fa i 


faoUi pataat aaA tnO#- 


m iOtMTIVtC AMBUCAK 
fiAial <Mto Nplpa DpcWmm or totomt tP 
Ippt p lttp aad pprtMan oT ipoapthr pal- 
wtadtavaottana. 

WpdMllbpplwptdlpaMd wmMpl«lMi«P 
pv Kaadbopki flB UbM ttalM aad Ponlvn 
ratppta TtpA awirtt and CapnUfctet 
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Notes and Queries 


Tha KaCaa Md Quartm mBmm fc pprfaMpad far lAa banaJM a/ aor raadrra who Emfra M/oraiaWaa 
an aPilura pirwaat 4a fba aaopa aT tka papar fapalbar «dlA t *afcp<>al /armnlaa and Wmdar wi/TMa 
Mm MaMari W fp fri pj p f^$ f m u i 4 Miaanab or aa ariiM M a Mwarp oamial ba afubrrtabn in aawaaa 
IMP wtik NaCaa and Qnarii a p fo p ar p»a a iaip ea ia m damra Baraaa «b«afc w abl* (• maailp aB 
•aaaa^ la ap pp ip addraaaaa aT laaaa/paipaara wAaaa arrtdai bava mpMaai aoo rii p aad iiuyiC (• 6a 
flpattplad M tba pom papa a atf iMa paModM Carra a p a pd aa l i pro ragnaalcd (a larifa (bair inapMai 
in pB aaa P A moMnp tM aPl j iP t aT Ida laClaf a nrtr al p aappra * " tta a w raa p aodawf a rcUl^np lo 
p a t an t i anbaar ipW a n ^ baaba alA S La wM praaEp / aa Wf a ta <ka aaaiaarin# a/ tbm poai l ip w 106*06 
in wa nt apaaa bona 4a ba r af arrad to aaparla Tba fpS ppwa and nd dma a abanld ah api 6* ptaan* 
Onr M *'ffln4a to Carraapandanla itiB ba p l a Jp madad an naonaM dQ laiton ofa aiiaiMnd bp mad 
pad aatp p aarp /aia aT tbam aan ba prsniad in too Hwft a d apaaa a4 aar dfapoNl 


(14400) J L. H mAm On the rmUx 
Itj of twdMntj bodiaa bo ravaolad and ChMr 
Aotloiia cakmlatod bp tba aid of ibair apao 
trdf 3 In oaaa of a atar Ibat waa travel 
ins Itoad 00 CO dto aolar o j at om, wonld tha 
buwla of eolor of tha apaecmni be aSeetad 
nr ■Knrad in anj trap and If mn what would 
be the explanation of thlaT The raotftoa 
of etara toward or awn/ from the earth la 
detaradnad wbidlT hr their apeotra The 
motion aoroea the Una of aUmt, nhieh la 
oallad Ita |»n>par raotloa max ba daternilitad 
hr the poMdon of tha atar after a Ions 
Interval aa compared with Ita poaftSoa at 
tha beginalns of that intarral The lisht 
aaeanaion and daoUnadon of many atari are 
■lowlr ahanfinf This would ba tha real 
motaoUL If the atar ware movliis dlraotlr 
atowaii the Una of vlakm but if movins 
obHatta^ to the line of naion it would not 
be m real motion It would ba but one 
component of ita real motion Tha eompo 
nmit of ita real motion which la direct 
toward or awar from the earth ie detarminad 
hr the ahift ol ita apiotnim Hnea toward 
the violet or the red of the apertrum of 
the atar aa compared mith tha poaitlon of 
the name hnea in the npeetnim in the labora 
torr If a atar m oonunc toward tie the 
frequancr of ita Uidit la ineraaaed br the 
amount of ita motion tonard ua, thin 
abortena tha wave lensth of ita lisht and 
mmea tha apaotrum Hnea toward the violet 
and converwdr motioa away from ue ra 
flueae the Arequeney of the light and the Hnea 
moie tomard tha red and of the apectram 
Tlua la true of nU heavenly bodiea The 
aide of the aun which la approaehinf ua haa 
Ita apoetrum Hnea affected aa well aa thoae 
of the aide which la tominf awaj from ua 
Thua the vrioUtr of the rotathm of the aun 
ia dctenninetl 80 too la tha velocity of 
routioB of a aun apot 

(14401) H H J aaka 1 In pumping 
up antomobile tirea 1 have ne>er bcrni able 
to inflate them to ae high a preoeura ae la 
fhomn on the air tank gage (1 mean at 
timva whan the tank pvi aa u re ia but aHgfatly 
more than what 1 need) Vor example the 
tank gage ehowa 80 pounda proaaure but I 
ean not luliata a dra to more than 70 

r nnda preeanre The Und of air tank ihat 
am referring to ia about 4 faet long 1% 
fMt Id diameter mounted on wheela and 
equipped with on deetrically driven air 
pump Why don t the tank form air Into a 
tire or anything for that matter until the 
preaeure la the aame In both tank and tire? 
1 don t ace uhy tko tank In the abo\e men 
tloued oaaa won t Inflate dia tire to about 75 
or TO pounda, while the tank itaelf falls from 
80 to TO or 78 pounds 3 Chemiatry texts 
say that a aatarated salt aolutkm freeraa at 
—31 degrees centigrade and themfore a 
mlxtnre of ioe, eelld aalt and a eonitum of 
aalt ean stay togateer permanently only at 
this tamparature The raoult hi that more 
lea wUl eontteua mriring thua aboorhing 
beat until tha temperature la lowered to 31 
defra ai cantignida below aero 1 do not 
aaa how tha aalt aotudoo falla briow 0 de 
graaa C whan ararythlng alaa around It la 
0 demaa O or abovo. Can you axplatn? 
t UMfCseand that tho solute or aubetanaa 
dhaaltM naaa np soma of tea beat of tha 
aolntebn In Ita proeeaa of dlaaocUtkm or 
lofttaaliwn. Ia that hew tea aalt and water 
wlxtnM ten* balcw 0 da graaa cautfgrada? 
8 la iMflai alwig tiA eoantry roada at nlglit 
X have oftaa notloed what aaama to be a 
paeidlar raflacdoo c< U*ht from tbe and 
at hfela Hna 
At 
Udit 


telaBhona polM which are hot 
yrmteo 1^ rm teosa tea hesdHiaito 
a dtatenoa e< iM teat or so a UoCnof 
MPMM M poi, and 
tte MUID U M W M Al 
teaodM* ont. j 
mOm wlteont sotealng It, and peghua hi 
tkt Mgt U jsaaiira What 

oSailn m hlMfhaa^rflWt and ithy daa*t 


aEd aaoma to anmaak 
ha ear Mr* tea pcdM 
iomatlw I rUa for 


they appear on aH the poteaf A 1 Thera 
may be eaverol renaona nhy you can not get 
tea aama preaanre in ytmr tire as ana shown 
oa tea tank gage ^e tank gaga may not 
ba aa aoeurate aa your tire gage Then tee 
praeeura of the valve spring must be over- 
come if tewe is one Thu is to be sub 
traoted from tha p r ess u re in the tank to 
flad tha pressure in the tire Again the 
air taken from tea tank redncee tho pnssure 
ta tea tank itaslf unlaaa tee pressure in the 
tank la malntalnad by constant pumping 
while tea air la being drawn off Into the tire 
If there were no pumping in < f air into tbe 
tank and tee tire to^ half the ulr in tbe 
tank, tea dra praaaura would ba but half of 
tea tank pr e s an ra at tha beginning 80 too 
of other ratio of tank and tire 2 Heat 
always dlaappeare In tee solution of an? 
a(did even when no heat from without is 
applied to pitMluea solution W ith a d II ate 
thermometer ante aa a teermopUe the drop 
of temperature by dissolving aalt in meter 
camea tha tampernture of tlie mixture 
Mow the tomperatura of the place whero It 
is formed It Is not nt all strange that a 
solution of salt amt Ice should cn^ lu die 
solving each other The lovest temperah^ 
which can be hod In tela way la JS degreoa 
C below aero C which is 7 A below aero 
Fabrenbelt Hie heat required to dlReolvo 
a aolkl mnet oome from somewbLie It will 
eoma from tbe easiest iriooe to obtain It In 
tins cnsa It Is taken from the liquid itaelf if 
care is used teat It shall not bo taken from 
outside bodies We do tela lu fnering 1 e 
ereum The hent tieremary to dhmol^e tee 
aalt and lee ia taktu from the cream thoubh 
in common frverera some htat does get in 
from outstde to delay the fretnng 3 The 
light wtuch you aee nfloetnl from the trees 
must come from aome souret in your oar if 
there is no other liglit shout It is not pmb 
afala that there is anything occult about it 

(144(12) H A (’ a>Jcs In u recent 
taana of Sonnwio AMEXiCAef 7 reimrober 
reading teat our days were becoming longer 
at the rate of one ( 1 ) eecond e\ery lii^t 
hundred (800) years possibly due to tbe 
alight riowing np of the earth a rotation on 
its axis If 1 remember this article ror 
rectly would it not be poealble to figure 
appt^matoly the beginning of time? A 
few union yeota ago the earth must have 
rotated on its axis once an hour or once a 
minute poaaibly once a second and m a 
few billioa years our day will have ap- 
pronebed the length of our month or maybe 
onr year A Wo note vour atatemfut re 
garding tec riiange in the routlcm of the 
eorte and the length of day, and we should 
efloHenge the statement that the day u be 
eomlng longer by a second In 800 yean 
Todd, In bis New Astronomy page 128 soya 
teat *m teange of the Earth a rotation aa 
great as a tbouoandte of a aecnnd In a thou 
sand years eould not cseepc detertlon and 
no ante change haa been detected Moulton a 
texteo«ik of Astronomy the latrat we have 
discqssss the matter on pegee TT- 8 * and 
conaudea that the Hdea could not increase 
tea langtfa of tbe day more than a aeeond 
in 600000 years And later be says test 
aH tea causes would have on inappreciable 
efftot In 100 000 year* Tbe uniformity of 
tea carte's rotatloa im its axis which causes 
tea day aaay b# taken aa asttled for the 
prwMot epoch If such a Mowing up of the 
earth were taking phwe we fail to cm how 
this would Indicete the beginning of time 
At tea most U would show bow long ago 
the earth would hate had a day of sny Ie 
aired length an hour or a minute provided 
tee changa had extatnd at Its preaent value , 
tor aodi a time ^t If tbe earth had a I 
planetealaMl origin, aa many aatronomers of 
Mimto bsHave, the roCateHi most bavs been 
vuvy di t erau t at dlffereiit parioda of ita 
gro w th It to hot a prohtom to ba settled 
ttof year 
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WANTED— the Verdict of 
a Jury of Strangers 

T HERF are about half a million people in the English-speaking 
world for whom 1 he Outlook is edited each week Its appeal will 
never consist of a huge, indiscriminate, unselecti\c mass appeal 

Outlook readers are not fogies, old or young, with brains hermet- 
ically sealed to keep out fresh and disturbing ideas Outlook readers 
arc the live, responsible, up-and-coming people of affairs They have 
arrived They sit on boards of directors What they think and say 
counts 

If a passion for sensational motion pictures and the latest Holly- 
wood scandals occupies most of your spare time. The Outlook is not 
for you Nor if you select your reading chiefly for its thrills. Nor 
if you cbng to hokum or sentimentality 


The 


CXltlCK)k 

* Ambmnmthr from Eoorywhmro 


We have been told that 'Fhc Outlook 
IS the most important weekly journal in 
America, but, while \\l are appropri- 
tfcly flattered, we make no ku< li clain\. 
We do, however, make every efiort to 
bar the unimportant from our columns 
The result u a terse and vigorotui week- 
ly summary of the world's inost impor- 
tant events, interpreted with careful 


authority, toj^ther with a solid three to 
four hours of bracing and brain-expand- 
ing feature articles from the pens of 
distinguished contributors. Many of the 
world’s leading statesmen, diplomats, 
publicists, scientists, business executives, 
(diicators, and men and women of 
letters contribute frequently to The 
Outlook. 


A FREE Trad Subscription 

We should like to have your opin- 
ion of The Outlook, The pre»eiit 
plan will enable to jiioge it* 
mrntH and to drcule whether you 
can afford to be without tt If after 
reading three nuinher» yuu do not 
consider The Outlook worth your 
while, you ma|K tell ui no and >our 
subscription will be itopprd and vou 
will owe US nothing. Otherwise we 
will bill yuu 111 due course for the 
•mail lum of $i 


fiMw MTIi, drtMli, aad awf ■ fSe «MPMI Isdea, mmdprm 

— S-- — - 

VWPKTIpnMi ■■■ maMTW mw mmB§ 


m OUTLOOK COMTANY SSIMAwm NtwTtik 

FIwm ent4n- my name fnr a ■|>«»lal twelvc-numbw 
■ubMTiiiUcm to The Outlook fur which 1 wiU pay ft 
on rerrlpt bill If after rmiUnir the Aral three 
nunilnni I decide not to enntinue the rabaerlptlon 1 
will HdviM. you and you may cancel my lubacnnUon 

■ A. 

AddrtfMm , , . 



STEEL STAMPS 

METAL CHECKS 
STENCILS 
SEALS 




THE SCHffEUHLE STAMP CO 

BXIDGBPOIT, COJfN 



Ice Making and Refrigerating 
fiiachinery 

Corliss a Poppet Vafve Enginos 

ffuiletia* Mai upea r«f«wl 

vnUTCJI Mr<L CO, _ 
399 ahUom Srravf Ifthiaiifci^ WAk 


New Astronomical Model 

designed lor use In 
SCHOOLS AND COLLEGES 
By miham Wihyn M B ,C M H A S 

lavealor Paieain ud BoU Proprietor 


See Ilkistreted Article 

appearing on page 245 


Fvttt fOoBtrottA ir^nmoHon 
respecting Structure, Astronomical Capablt- 
iiics, uucaiioaal Value and Price, 
loftcther with 

20 Lettera of Appredalion from Loed- 
wf Aatronomors and EducabonahsU 

Ohiatasbl* powjlw 2S «.enit (cum) 

WUUam Wilaen, 4S Fdlows Road. London 

to whom sll conumraiosHons ihnuM 
bm MOT direct 


W.Ottway&Gi.Ltd. 

OiMi Wwk*. EAUNG, LONDON, W. S 

MTABLISHBD UM 

Manufacturers 

Theodolites, Tacheometers, 
Levels, Miners' Dials, 

Prismatic Compasses, 
Heliographa, Equatorials, 
DnvtnS Clocki, Micrometers, 
Ceolostats, Transits, 

Mirrors, Flats, Naval, 

Military and Astronomical 
Telescopes, Prismatic Binoculars, 
Etc , Etc 

SoU Acoata for U & A. 

The Produ cti o n Equipment Co. Lid. 
5-B Unioe Sqvai«,7Iow York City 

JUuitrmtrd •/ ihr hufraaMn /rvf 
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The FirsL and Last, 18-Iiidi 
Naval Gnn 

fConMnned from pope a94> 
built up typn of ordnanre, thoa falling into 
line with Amartean, German and FVetich 
pructice. The IS-inch gun Is 40 calibem In 
length Ita weight unmoonted, but including 
the breech ping; la 3Ui2 tone. The ammr- 
pierrlng projectile weigha 8220 ponnda, and 
with a foil charge of 600 pounda of curdltu 
ilcittlope a miinile energy of 160,000 foot 
tuna. It is tbourntically capable of perfor- 
ating 41 inrhea of hard faced armor at abort 
range, or 20 iuehea at a range of 10 miles, 
though it need hardly be anid that hard fncwl 
armor uf this thickiiuw hna not been made 
aa jeL The whole of the armor piercing 
abdla for this gun were made by lladfiehlH. 
TT>e rato of fire on a naval mounting, oa in 
atalled In the * Knrioiis.’* la two rounrta per 
minute. Initial firing teats ahownd the gun 
to poaaess a dtgrre of accuracy* espcdully atl 
rniigea over ISfNlO yards, superior to that of 
nil lighter weapons. Given the nucetMury 
flrvatiun and proper spotting fuellitjfw, it 
4^mld make accurate practice up to lUMMliO 
yanla. and there is no doiibtiDg the tro- 
menilmis deetnirtive effect of a well placed 
salvo of .TCMbpoiind sheila. 

Aa 1 montioueil iu an artUle on the new 
nritish buttle < riiiiiera. piiblinlie<l in the l>e 
ccnibcr SciKVTiriu AiftmoAN, the ItrillHh 
Naval Staff would probably have seteipNl 18* 
Inch giina to form the armament of these 
ahipe but fur the fear that su< h a step 
would gl\e an impetua to naval rivalry bi^ 
tween the Powers, since neither the United 
States nor dupnn would have remained con 
tent with the Ki-tneh gun when weapons of 
greater power wi re afloat in British vessels. 

It Is just ns well that the introduction of 
tS-inch guns han been iiulcfinltoly postponed* 
fur the ineniiNitl wolriht of ordnoiiec has 
been one uf the prime factors conducing to 
tho enormous sixe and cost uf modern capital 
aldpa. The influenee of armameitt In Ihia 
connectiun is rexiulod by the following fig 
iires, showing the weight of n battery of 
eight big guns twin moiintcil in turrets on 
the eeitier line of a ship Eight 12 inch R<V 
caliber guns, total w tight tons eight 

15-inch 4VcalIbir guns, total weight 
tons eight 10 Inch 4*'eealiher guns, total 
wrigiit 7100 tons eight lA-Indi dES-enUber 
guns. 8iM10 tons Now that the Washington 
Ck>iifereucs has fixctl tin tnaximnm displace- 
ment of future cnpitnl ships at 86 000 tons, 
it Is improbaMo that any navy will adopt 
guns of « greater caliber thon Ifl inches, 
fi»r if thla caliber were exceofli-d it would b« 
imlMwaible to mount more than six guns In 
na«^ ship, thus sacrificing the volume of fire 
which experience In the late war showed to 
be essential at long range action when the 
tKircentage of hits Is bound lo be small how 
ever aoenrata tho pointing and simuing 
may bo. 

The only 18-Incfa gnn which came Into 
action against tho Oemians was that mounted 
in the monitor ^Lnrd CMve" This was In 
the doidng days of die war, iHien the Ger< 
mans wore evneii sting their strongly fortified 
positions nil the Flinders coast and it was 
thought that a few ronmls of IH-Inch shell 
might hasten the pmeesa. An officer who 
wsM nil hoard the **lion\ Oltxe* during tht 
bombardment, gtatea diet the mounting 
ullow«>d for a bearing on the starboard side 
only with a maxlmnra elevation of 46 de- 
grees and a lateral devintinn of 6 degrees, 
giving a nominal range of 450(K) yards with 
full charges In aotnal practice this was 
pnibabljr mndi exceeded. 

Exactitude in Propeller 
Manufacture 

(CoHiintird from page ft$1) 
box Tlien tin* wh<»lc assembly Is rolled oi*er 
and the wooden pattern (Fig 1) is with 
drawn The drag with Its sand mold, is 
then bskcil 

A similar operntlnn Is performed with tlie 
cope container (Fig 1) and the cope or 
metal flask (Fig 2) 

As e\«ry point in cope and drag pattern 
haa been accurately established from ear- 
facet and locating holes, it will be seen fhat 
the molding operation has mechanically 
transferred these pattern forma to a position 
within the drag ai^ oope molds, this pooltlon 
being accurate cctaUishod with retard to 
their respective turfacet and loeating holes 
After baking the oope and drag are rJooed 
and semtrvd together an shown In Fig. 4, 
and thus the plate form and thickneas arc 
established and oontmlled 

In Fifr Bb three drags are ehown assembled 
on the aurfaca plate, to which dmy are belted 


throngk hedee IL Bhiee every point la the 
mold impression Is eotabllsbed with rsladoD 
to the surfaces and tmmtiiig hole% ao by the 
securing of the surfocee of molds to the 
attnemMy plate by the loeating holea^ eash 
point in each mold Is estsbHsM from tim 
nssembiy plate with Identical relation with 
the corresponding point in mA otimr mM 
Thus is estubJisbed pitch uniformity, blade 
thlcknesa uniformity, aoenrato blade looBtloa 
ct cetera, when the assemblod mold Is ready 
fur pouring. The propellar being accurate 
to design, no corrective raoeblnlng Is re- 
qnlrcfl For wbculs built Intagrally and tor 
commercial use, the eqnlpment is built In 
throo sundard alms, 12 toet 16 feet and 
20 feet in diameter, and eo^ unit is de- 
signed for either 8> or 4-blade wheels. 

The result of tlieon methods of meckonfcal 
precision os described above are shown In 
tlie two tollnm'lng tests of propeller wheels. 

On a series of five vessels of 8800 tons* 
deadweight capacity equlpp^ for the Uuitod 
States Shipping Board and having a de- 
signed speed of 10^ knots per hour, In trials, 
speeds us high os 131^ knots per hour were 
attained. The followlag oamporlaon of tito 
old and new mi thuds of cssting on 8-blsde 
Navy bruiise destroyer propellers. 9 feet In 
diameter and 9 fe^ 11 Indies pitch* are 
idgnlficant. 

Ad\antages of the Thacher I*ro<iiai are os 
follows The rCQulremeuts of design arc 
accurately mot and the finished propdler is 
perfect In diameter, pitch, pitch uniformity, 
urea of UaUes. blade location, uniformity of 
metal distribution and balance. As com 
pared to the maohino-finisheri propeller there 
will be a material saving of appruxlmstely 
60 per cenL and the production time in the 
case of largo propellers will be reduced two 
to three weeks fur each propeller The costly 
maddne work formerly required is elim- 
Insttvl, thereby oaving not only time and 
material, bnt the initial machinery invest 
ment. maintenance, tool and deproctation 
charges The proorss permits of Btsminnllss- 
tioii of manufacture, which not only means 
grestly lessened cost and time of produetton 
but assures the exact rrprodnetiOD of a pro- 
peller for replacement pnrpoocs. It per^te 
uf quantity pitMlucUun of a quality and at 
a cost hitlicrto considered unattalnsble and 
eliminates pntpeller vibration The pmeem 
fWe not require idiilled moldsrs, the molding 
being purely mechanicaL Any intelligent 
man can he trained In a few days to pertorm 
the uiirk. By elimination of machining the 
nutting skin Is retained, maintaining the 
stniigth of casting as well as ita con^ve- 
resisting qiinlities, both of which suffer under 
maofaine tooling 


The PiaMts for April 


Mcrcarjr ia • mominp aUr at the b.* 

ginning of the montii rising at 6 16 A H 
lie is drawing nearer the min and is soon 
lost to view On the 24th he passes through 
inferior conjunction, and becomes technically 
an evening star, though he will not bo risible 
again until next month 

VcBoa U as eveninir atar in Ariaa and 
ia becoming more and more prominioit By 
the end of the month abe sets at 8 80 P U * 
and in a very considcnoas object. 

Mara is in Ophiuchus— which though 
not one of the sodlacal constellations is 


trnieracd by the ecllptie. He is aMving 
slowly eastward among the atart, approach 
ing the earth and growing brighter, and 
he snrpuMKw all the stars except Sirius. He 
rises Just before midnight at the beginning 
of the moBtii, and at 10 .25 P M at its rioee 
With the teleocope he shows • disk of dl 
ameter Incressing from ten to fonrtoen sec 
onds during the month, and strongly gibbous, 
like the moon three days from the fulL 
Jupiter ia is opposition on the 4tii, asd 
la splmclidly vielbfs bH night long He Is In 
\ Irgo, north and west of flplos, and cannot 
be mistaken, os be Is brljtiiter than iUrlus 
and far exceeds anything else In light 
Satnm ia also hi Virgo, eUM or ten 
degrees west of snd, like him, in 

visible practically all nteht 
Ursnna Is a morning star in Aquarlns* 
too near the sna to observe eonvonlently, 
while Neptune Is In Oenoer, and comes to 
the meridian at 7 39 P M. hi the mi^* 
of the month 


The nMoa is in har tont quarter at 
1 A M on the 6th, fuU at 4 P M <m the 
nth. In her last qnarter at 8 F M. on the 
lAtii, and new at Ssidntght on tbs aSth. She 
is noarfot the earth ea tbs lOth. and foitbest 
away on the 22iid. Daring the moatit Mm to 
In ooojiuietkin with Kaptone on the Tth. 
Setnrn on the 10th, Jnplter on the 11th, 
Mars ea Iks 150, Viams ea toe ESnd. Mar- 
enry ea the 27te, and Tenns on the 28th. 
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A Purely Mutual Organization 


New York Life Insurance Co. 

( Iiuorpurated under the l^wa of New York) 

346 BROADWAY, NEW YORK, N. Y. 


Seventy-Seventh Annual Statement 

DAKKIN F KINCSLLY, President 


Balance Sheet, January 1, 1922 

Securities at Market Value as furnished by Insurance Dept^ State of New York 


ASSETS 


LIABILITIES 


Real Estate 

$8,362,881.00 

Pol 1C) Reserve 

$787,157,463.00 

Mortgage Loana 

183,722,80.'>.92 

Other Policy Liabilities 

28,527,025.08 

iNilny LoaiiK 

164,305,141.17 

Premiums, Interest and Rentals PretMiid 

4,361,995.18 

Collateral Loans 

2,.30l,000 00 

Taxi's, Salaries, Rentals, Accounts, etc 

7,549,037.63 

Lilurty Uoiuls and Victory Notes 

120,628,900 00 

Additional Reserves 

7,485,874.00 

Governineiil, i?late. Province, (^>unty and 


Dividends^ Payable in 1922 

42,287,368.71 

Mimici|>a1 Ronds 

155,439,933 50 

Reserve for Deferred Dividends 

59,303,179.00 

Railroad Ronds 

271,524,487 07 

Reserves, special or surplus funds not 


Miscellaneous Ronds and Stocks 

7,.325,003 00 

intluded aliove 

15,960,196.20 

Cush 

11,067,144.16 



UiUTillecled and Deferred Premiums 

14,674,443 08 



Interest, and Rents due and accrued, etc 

13,280,399.90 



nTotCll • • e e • e • 

$952,632,138.80 

Total 

$952,632,138.80 


Paid to and on Account of Policy-holders during 1921 
Loaned Policy-holders during 1921 under Policy G>ntracts 

Loaned on Farms during 1921 

Loaned on Mortgages for housing purposes during 1921 
Loaned on Business Property during 1921 . - . 


$ 124 , 308 , 409.00 

40 . 871 . 382.00 

15 . 004 . 330.00 
9 , 646 , 991.00 

11 . 358 . 909.00 


The earning power of Ledger AMOtt, including Caeh in Bank, adwanced 0.169{ during the ymr 


BOARD OF DIRECTORS 
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Hiding Away Your Fan Won’t 
Hide Its Troubles 


H idden away m inconvenient places 
AUfh as basements, ceilings or other 
out-of-the-way spots, (fretpiently out of sight 
and most of the time out of mind) your fan 
or blower often operates under unusual 
cxmditions of neglect. Breakdowns can be 
avoided only if Uie bearing equipment is 
absolutely rebable 

Sclf-aligning ball bearings markid SBC^ 
solve fan baring problems, particularly so 
when uscii in a cHmstruitioii consisting of 
a sheet metal frame riveted to a lasi base 


The unique design of the liearing automat- 
ically cMjinpensatcs for the misalignment 
which naturally follows this praitue 

Lubneatmg once every lhri*e or four months 
IS all thi attention ball lieanng eipippcd 
fans require All danp r of botlMiaesor oil 
leakage is eliminate ik thus saving npair 
chargi s and lowering iipki i p i*osts. 

Speufy AKF^ marked ball bearings on 
your new fan inpiipmcnt and replacenu nls 
--then forget the troubits that lurtail out- 
put and eat into your probts 


THE SKAYEF BALL BEARING COMPANY 

SuperviMNl by BlCe INDUSIKIES, liM%. 165 Bro«lway, N.w Yitrk Qly 
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How Many 
Of these Questions 
Can You 
Answer ? 


1 WiU the neit siz months see busine« 
^row better or worse — end after ftiat, 
what? 

2 Is more liquidation coming— or are we 
at ftie bottom? 

3 What basic mdustiy gives tadieatlao of 
shifting Its entire volume to a Ibw fisitorks 
now lonted m a new sectMOoCthe country? 

4 What railroad dumw tbe> psot twdve 
months earned 36% of Hs prcMOi maihet 
price? 

5 How do 40 other roads cocapani^ baaed on 
tiietr eammgs of 1921 ? VG^bat five low> 
priced rails offer a good lov ea u nent at 
the present tune ? 

6 la file stock market in for a set back? It 
so, how king wiH the reaction contin u e — 
a wedc, a month or two monftia? 

7 Will our unprecedented stodt of gold- 
now one billion and a half— cause another 
period of mflatton ? 

8 Arepnee vrars oommg? Ifso,howwill 
thqy afibet the security market? 

9 What is the wont brake on busmeas? 
Has It really rdazed? Will wages re- 
mam where they are ? How can fteight 
rates be reduced? 

10 What IS the present agricultural situation? 
What b e atin g has it upon general busi- 
ness conditions? 

11 What are the standards by which you 
should judge your labor turnover m its 
rdahon toproft? 

12 What are the ten best prefer r ed stocks for 
1922? The ten best good-dividend paying 
oommonstocks? What is the bond market 
outlook? « 

These and many other qoestioneeqiiatty Import 
ent tn (dimning poor buemess md teveetraents have 
been enawered in recent tMoee of Forbee. CUp the 
coupon below and aneloe* it with SSe (in asin or 
atampa) Car a six weAeTittsl of Forbes Ifeaaifeo 


FORBB8 MAOAZINB 

120 Fifth Avenue New Yetli, N Y 

Endoae find 2Se in coin or atampa for a aix woe tf 
tnal of Forbes Masaaine 


Sinn aaS FeaMeau 


Whaf 8 Next- 

In the Business Cycle? 

Are you keK^dng abreast of 
Current Events in the World 
of Business and Finance? 

N BVBR h ai ^ has it baas SO a l wm' aacaaaaa r y fet fe Usw dta 

maon w Wm n||OI mnf fit lW|9Cmp» 

Asom sfthsiMtitiMiMM Ml builnMi hmI ftntffiry 

in Umi cfS i is tiy ppcsi^ 

thstt St tbs prtiitnt nHiaMct * 

wrOOK W QOTM ^VOTwQillM^ MM# OOw CBD jTwU IVBRI M fasCfls IP 
mis JO |i m Ma 99 r uBMB* 

Tbs 4^itdbsi^ mssl sslistictossfs aaeoyifthaodbro fspoH at tbsM 
nsMifMBv wssM jry wmm c nsims w nssss sntsa oy 

& C Ftaba% raeciBised as die ceontryb l aad hn fioaadal aathonty 
Fbfbaa M as a ai na haapa poor finfw cwn a tantty oa the pnlaeof 
b uain aB a and onahlea yoo to aaa f O ndfi io n B aaaelly as ttaqr ar% 
SttUhiss CBUSs S0d ifasip sspss^^sd ^tavstopossotso 

Hare are a fine o£lfaa tasniar Ibalarea of Fbrtiaa that maha k ae 
valoebla and so l iae rt i fialii s to ovar 30,000 laadora (moeily *“—*■— 
eacGottvee) 


BasftiaiS/bfncasCi.— Bvarytwe wtakaB CFaibas eceHSanta 
upon the newaat; moat anpertani devSIepmaote in bqaineaa, ondlnei 
the feots and givas you, not only hla in t Mp rat a tion of tbsao fimta, bet 
thamtarprota Hiai aa n dopaa i ooaofdiabna m aa al iadt ra etthacoiHitry 
with adiom Uw editor of Forbaa la rntfasattly in touch. 

DomlnatbHf Ftmmatltttibt AuAmsa— T hata are few feiiaa 
of taadins moca Intfreatang to dio boainoaa man dMn the alerfaaef 
dia ootat a ndmg fiinraa in the bu a in eaa world and the inside «Mir of 
die ideas that made thaaa men great Pract i ca lt y every iaaoa «f 
Fofbaaconlamsoneor more artiefea cf tUa Und-tha acrtef tUng 
that is so mtaraaung you find yooraalf gnotaag it to your ftian^ 

Sleeir iVahlMf Omfeofe— la aaeh MOM FWbeaoodiaaa tha trend 
oftbemarbct notonly in a gaoaralway, bat spacdtediyM l agaada 
oartam ato^ With Ita fenUHae ftv ob taln l iig dw fecia, Fetbaa 

cdfera the mvostor aeund iadioatiaaa Ss to the vahM behind sacnridsA 
their prObahle ftttnre ect i v te ea, end price floetoadeng 

Industrial SsiMpA— O m by om Forbaa diicoeeaa in 

the baaic iodoalriaa each aa copper, oil, raBroeda, ate TbcaaartfciM 
tdlyeuofpraaentoenditiaooaiid what to aspect in the fttnua. is 
the conoBex iiiierwoven et r uctiirs of bussMss todsy the conditloo cf 
t bcM i oduatriea has an i mp ortant bearing on pr actm a i y ovary iaa- 
1)QsiD6Mi oir filUUldid 

rarbas €Osls you tm Aengcdweefe— FOrhalfihaprleaflf n 
dijwy on can have wha t aiy gm ess i^ yo ajlte d at dy nwat anth eri. 
tsilva atstements about borinessccndMona and invaaiBwntpcsSpacOs 
that are puhfiShad regnMy 

CkB you aflbrd to be wMiontfeha nont 34 tima aav fe g , thenght- 
c r ea ting , woth tanphing iaania cf Feebes? 

Than agpi on the dotted Hns. 

FORBES 

M AGAZlNfe 

uiidhF&c mm 

seaaMr fc awiyfvadn » <eayaar d a rtHfe p t fSAfeall«lA 

120 FMh Avumiikim Ifoili GlQr 
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quirpd q«ce to do m, llow^w. In Tltw 
of the ffVBfjvl ecope of our jovnini tod 
In felrnesa to all the other fletde which 
we iiiuet oorer. we again repeat that the 
outatandlng featurea of radio will tw cot* ' 
ered In theae eolnnma, and apcdOc Infer- 
mation on all phaaoa of radio wilt be 
handled In aapplententary pubUcatlona. 
**Radlo for Bverjbody,** the dmt of ttteae 
anpphunentaiT puhltcathma, la now ready 
for dtatiibuUcin aa announced thla month 
la our advmtlalng colnmniw 

1 

R BlOOLLBCTfON falls to bring to mind 
any time at which we hare bad ao 
much really fine mateiiid In deflnllc prow 
pect Dr Oarfington. for instance, baa 
completed another article no the paychICi 
In whidi he deals with rape, knockinga, 
dlyplacementa ef objecta. and other mate- 
rial pbcoomena of psychic origin, dcdng 
for theae more or leaa what Kr HIrd does 
toft the mental aide of the caae In the 
carrmt Issue two at leant, and probably 
three. arUclea wilt follow Mr Olaudy's of 
page SH In which mambera of our ataff 
and outside engfneera will axpUdn the 
workings of apecifle systema of automatic 
train control Among the very tntereatlBg 
storiea on the editorial schedule for early 
appearance are an account of the lee 
patrol In the North Atlantic, by meana of 
iritlch, if the warnings are heeded, any 
repetition of the mtanic” disaster will be 
out of the qnwitlon , and u deacriptlisi of a 
brand now mctliod for keeping an obatrep- 
erous river within Its banka, whlih has 
been tried out already with success on ao 
leas formidable a stream than the Father 
of Watera. Psychology Is being put on a 
dedatte commercial basis, so that the tn* 
dividual who wishes an examlnntton of 
any sort, or the corporatltm that wtslies 
gystemaHe tests conducted, may call In the 
payebok^st with as much convenleoae 
and as much assurance as though the need 
were for a mining engineer , and we ahall 
tell the atory of how this Is being done, 
and how It la being done In a manner cer- 
tain to react favorably upon onr sum of 
knowledge We sliall have an entertaining 
story of the aclentifle frauds — alchemy, 
synthesis of gold, and the like— which at 
the moment are sweeping over Burope. 
And we ahull hove the usual number of 
good things that come too late to be an- 
nounced save fagr their pieaence In onr*pagQa. 

S UBATOMfO investigation and theoris- 
ing ts the order of the day. as those 
familiar with the work of Lnngmulr and 
Aston, to iiientlon Init two names, are 
aware. The ordinary story dealing with 
these subjects sufTers fn>m Inadequate Il- 
lustration The text cannot In llie very 
nature of things stand on Its own feet with- 
out pictures and pictures, agnln In the na- 
ture of things, most be conventional draw- 
ings of some sort devoid of life and lack- 
ing In true pictorial Interest In the effort 
to overcome this, the research staff of 
the Schenectsdy Inboratories has worked 
up, In animated enrtoon fashion, a motion 
picture showing what really takee place 
below the threshold of vlriblllty, among 
the atoms and efectrons. We cannot, of 
course, retain the motion when We exhlldt 
selections from this film ta our pages, 
nor can the makers get away from the 
necessity of using drawing! ratlier than 
real pictures. Neverthrieog, wa are sure 
that tlie article baaed on tbem im»vlca 
which will appear In our Juna lasue will 
give onr raaders an fnstght Into modem 
atomic and nibetomlc hypo t hes es which 
they have never before been able to get 
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Caterpillars give 10,000 miles und«r 

15 ton load 

The big Selden truck pictured above is used by die Consumer’s 
Hygienic Ice Co. of Union Hill, N. J., in hauling fUel oil to thdr plant 
firom Bayonne, fifteen miles away. 

The capacity the tank is 1735 gallmis and the weight of the oil 
carried at each trip is about 8 tons. This added to the weight of the 
truck and tank makes the total weight resting on the tires about 1 5 tons. 

Smee the truck makes an average of three trqis or nmety miles a 
day over what Mr. E. M. Hatch, chief engineer foe the ice company 
describes as ‘Srery bad roads, full of big cobblestones and deep holes,” 
It doesn't require much argument to prove that the tires are sut^ted 
to severe use. 

The first Caterpillars that were placed on the rear of this truck were 
40 X 13 — too small foe the overload which they had to carry->yet they 
gave over 10,600 miles under the conditions d esc ribed. 

This record speaks well for the ability of Caterpillars to withstand 
severe punishnwitt and the foot that the truck has been able to make 
its regular number of trips daily in all kinds of weather is a splendid 
testimonial to their traction qualihea 

Catorpillamam madt in mrittAh for tmdu 
ctoimry typo and woight 

KELLY.SPR&iGFIELD TIRE CO. 

QSMBRAL. 8ALB8 DBPARTIIBMT . 3M WBST Sfth ST.. MSW VOilg 






F ob tlw Ute^il mr 39M, u wt showed 
ttt • divt pnhUibed tfi ottf fwoe of 
Ooeemlmr of that mn tb« ezpcadl- 
tam bgr tbo Ibiltod titotoa Government In 
odnnertton with the elodiif out of pant 


Where the Money Goes 

How Unde Sam Will S^pend Hia Income for 1922 


Ware irae 07^ por cent of Unde Ham's 
■nmal budiet, white the Anny and Navy mal n t m a nce 
eoatSi wblefa are taidniM under the beadlnf of nathmal 
detaae and preparatlaa for powtble ware of the future^ 
awaHowed up 20 par cent In addltloot teavtaf but 7i2 
per epnt of the hatkmal In^ 


\ilae« damlflcathm muiit po much deeper than the 
chart can talto It to give ne a etear idea of wbm thla 
parttimlar portion of the mooer goea. 

Dnrtna 1922 there wilt ha |10(MW,000 of Federal 


executive, k^twer muiiih h 111 be expended 
When wo seek to Ittulnte from tbo root 
the Hpecific IteiiiH uhtoh ro to reecardi 
and direct •er\lc'e to the people, wo And 
that the amounts are Hurprlidnffly aroalL 
The Bureau of Htandards must get along 
on a nilllkin and a half, the IlanMU of Foreign and 
Domeatlc Commerce a little lem, the Bureau of Fl^- 
eiiea about the same, the Census Bureau twice aa 
Mtuch The Weather Bureau has 9]»0OO»OOO, the Bureau 
of Animal lnduidry» 98.00(V- 


foiM available ft*r all the 
other ftmctKma of govem<» 

BMBt 

That the pruning knife 
plpieed In the band* of Oen 
•W Chiwpa and wielded alao 
hg Oongim Itaelf bag not 
tim without eflhet la aeen 
when wo compare the show- 
hMt of the dsfial year 1092, 
no foreeagt In the budget for 
the year, with the flgurea 
OOoM above. The warn that 
wo hhve left behind ua oeat 
we now only QM per cent of 
the yoar'a thoonie; the gpeo 
ter of future wara lo^to he 
dowh for the preeent 
yeer'a purpoara by a salve 
eeadatfam of <aly 10.1 per 
cent of the yaaFa funds, and 
no feHmthan tri per cent of 
the nathai'a income fa to be 
de#M to the regular work 
of the Gowrument outside 
the neval and military 

OpedAe comparison of the 
Itflw In the pr es en t Hat with 
those of two ysm ego shows 
that n large part of the lih* 
pvevement Is dot to tiioeUra- 
tnatlon ot a huge railroad 
operating loos from the Gov- 
enmenfs llabnitles, and to 
the fact that Uhcle Sam's 
vsntoro into the shipping 
SeU is not eerryiag neiurly 
no heavy a current expense 
as It did tn tBQO. The cart 
of veterans of the World 
Wsr is cokttng us move, end 
ptttrioni paid to vetenuMi of 
pievtooi wan and their tun* 
IBaa-ani about etatfonary, 
iea to the Orngreaslfliial 
hate Of ralatng the rate lo 
heap peoe with the dimlnu* 
tthn in Jtbo pnvlon roU due 
fodiafh. 



000. the Bureau of t*huit 
Industry about two and one- 
ounrter minions, the Femt 
Her\loc. tT/MkOOO. the Bu- 
reau of Entomology, flriOO,- 
000. the Bureau of Agricul- 
tural tCcononilcs, $2 j5O(M)O0l 
H o, while appreciating the 
Improvement over the ape- 
(IfU Hluiwlng of pest yesn. 
it Is sllll iMJsnilble lo express 
regret thut Hclentlflc re- 
ffoarch und (be dlMsemlnatloii 
of Infoniiutlou are allotted 
HUili iiicRgfr sumg In com- 
Itaiiwm with the expindl- 
tures for luirposes which 
e\Tn their prup<icH>nts must 
ailiiiit lire lefM ugefnl It la 
by sdenttnp dlftoi>vpries that 
our arts, nnr Industries, our 
iHiHlnim mtl\l(ieM are Ini* 
proved and made more effl- 
( lent Tlio protect Inn of pub- 
lic liealtli. the eradlcstlon of 
dlHeage, the extenidoii of edn 
iiitiun, the dturnvery and 
ileveloitment »if new Indus- 
tries based iitMin new nclen* 
tifli facts, are nmong the 
nssots wbkh accrue if> tbe 
imirtic fnuii tbo Invostlga 
lions of srtenttflc men. The 
tu.hie\'eiii6nt of tbe present 
t\mgre88 In making so strtk* 
Ing an liiipro^'eiaent over the 
showing of two jours ngo Is 
In no %uy iiHjienied wlien we 
|)olnt out the utter tnude- 
ipjiicy nf the sums that trs 
Ultlnmillj liuvo been and that 
Htlll nro iNdng spent in gov- 
erniiteniul Nii|iiM>rt of sricn* 
tifle r«>Hiiirch AVo should bo 
able to afftinl to make thin 
the iH'st flnanceil of Uncle 
Haul ^ u( ll vines, rather than 
the uorst 

It is to \m borne In mind 


IW ^etfftathni ef Unde Sui*a 


Ip GiWdiart bervwtth we 

W fir d» wttk pMt «Bd 
fiwitt t iM a* poMtbfBVr.flC wtn, m ntpcBM 
gfiC!* vWdl fil ttafatjV t0 ■ nirr littff* 

:^2if.T«sr£.£rssi tk 

^ I' 


hr IfSC SMwIac Um varina 



fifiid* Mfit « ffWMl roada -'W i fi WfMf will basrudne 
tWs mm. Aalda from ttw. fiood roailla pngraiu. tha 
Dmartmmt <ft AcrimUan will tate oat 

ot Olida fiani’B podtati tfia mlliw aom baiag azpmM 
tot wtat wa may rempMaa ta naaaiefi aafi adacatlon 
■ml fiimnaatioa. ptaa fiw aaoaaatty admtalatratlTe at- 
paiBM om Uwaa. Tlw latnttor Doaurtawat will gat 
fSAOOOyOM Admlnlitratlfla o( tAa Dtatrlct of (Mam- 
Mg will «Mt tUfiOOfittt, tlw Ija a a j f Huo * «( OomnwrM 
4W thfrC It ia'otiwa' wOt- get •MyOOO^. and la tfia aUwr braaclwa of tite 


for wtdel. it 1. uiwd So dgar;; ta 

tills chart aro but tentative 
klun> of tlieiii ulll be modltlerl by furtlier sttmckHi to 
MdvHnt'p cHtliniiteo, und In o|ieratlon during the year 
•ctmonileH and unexpected additional expenses ulU, of 
course, develop- But the present crndltlcm of the bud- 
get gives substantially accurate Infunnatton regarding 
the relationship between the expenditures of the various 
Hasses. The only posslbllUy of serious revlslno of tbs 
rtUo between the several classes of expondltnre shown 
by the chart Is the very rermite one that a hmus plan 
may be adopted calling ftir heavy exiiendlture at <mc». 
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Solving at the Waahington Coii£etenoe thiQ^etl^toxitiea Tlukt Compli* 

By G«orge H, Bmey 


BCIBimFie 

le Ridclka Out of Baao ^ 

Whcdto^ CmubwqA^ 


AMortmtat af ^ 

Che elebente eppmlM wed* 


B hOXX sn the Infhnt radio to 
diwlrr haM uutgrown ite 
flwaddltoic cluthes with i 
tte irreat ae that uf the inythUal 
bmjuitalk that Tack an w the 
moat lui|K»rtaiit coofircnoe in the 
hlatory of Anierlcan radlograpbjr 
— called by Secretary uf 
Cfaiiiiiem Hoover at the be 
heet of Prealdint Harding— 
wna convened recently at j 
Wanhlngton and baa laid the 
foundation for correcting the 
defeclFi vihkh jeopordleo our 
nioat novel metliod of com 
Diunloatlon One year ago 
the problema of the radio 
teieptaaie and telegraph were 
relatively few and atmple 
There then were but 10000 
wlrrleM tetophone receiving 
aeta to nae to thla country 
At preaent there are more 
than OOOOOO receiving acta In 
uae — aome anthorlltea place 
the total at 1 000 000 or more 
The comparative cheepneaa 
of theae aqulpmenta and the 
fhet that the American boy 
Uh£i to them with the aame 
avidity that he accepts long 
tronam, Indicate that to llte 
near future apparatua of tfala 
t>pe wlU IM a dztore to 
practically every progreaalve American home 
The uae of the ether^he name given to the niedittm 
through wMcIi radio wavea travel-— la not UmltlM It 
win aceommodate |uat ao raanv wlrekaa meaaagea and 
no more When this limit Im exceeded chaotle oenglom 
eratlona of aonnda which rival the btiay day nolaea in 
a boiler factory prohibit the aendtog or racelvtog of 
any kind of roeaoagea Itecanae etlier chaoa threatened 
our radio fnduatry the conclave of radio eaperta aaaem 
bled at Waidttogton Oeai»lt4 that t^e confermce at 
thU writing la ailU wreatltog with the entgmaa aaao- 
dated with remedying the errora of oor radio opera 
dona the eunanaua of opinion among the ezperta— 
tbeiie views will probably be the bade for putanHal ler 
lalation by fSin g re Ma to that (1) coropleto authority to 
control radio to the United States abwld be vested to 
the Secretary of Commerce (8) that the radio appa- 
ratua used thiwuidiout the country should be of tho 
types roost «ftec>ti\e to reducing toterference (that 
Is eliminate tiu use of Inferior and defective 
■ending nnd receiving aetv) ( 1) that wave kngtha 
be properly allocated to coincide with the present 
status of the industry 

The Initial sciwluas of Hie Radio Oonference 
ennatsted of open mcettngH U which every bran<h 
of the radio industry was Invited to order to make 
suggesUons to offer crttUlMun or to 
point out the advantages of <m rtuln 
Systems nnd methods Thereafter a 
special cororolttee of which Dr W S 
Strattmj director of the llureau of 
Standards Isdhairman was created 
The other roembera aa Ha)or-Ocfi 
eral G O Staler Chief Signal Ofll 
cer of the U S Army Captain 8 AV 
Bryant if the U S Navy 
J 0 Kdgertoo superlptcnd 
«nc of the radio service of 
the Ptst Office JTcpartrocnt 
W A Wlwler IT B Depart 
meat of Ai^riiulture Rcihw- 
sentatlve W H White Jr. 
of llsine R B Howell Oma 
ha Nebraska iKint iffice ex 
pert who reoently has re- 
tnined from an tovestlgation 
trip of the Buropian radio 
todnstiy Dr A M GoUh 
■nlth, secretary of the Insti- 
tute of Radio Bngineers. 

H P Maxim, prestdent of 
the AtDSrtcan Radio Relay 
Lsagm of Hartford. Oonn.. 




reestrlng iwi tWttHdUinf Instnunsfila smpleyed by m New Terfc 

* jlfgQg amaisnrs have ntvsstei ibonasMa if dsllars to tbslr 


oonimlttes were appointed to dlscuos tbe atcnniilated 
data and make definite reoomraendattons The com 
roittee has referred its twtative findtogs to tbe legal 
section to draft the new radio law wbl^ will bo piw* 
sented to Cangress by Riprsewtativu MHilto A tonta 
tive report has been ado|dM which bee Qm smt to all 
the oriiiinal repreoentaUvea to the conference for review 
and kbggestlona After all tbe potnta et Ime have bean 
thraMied out to this way the conference will reconvene 
to make whatever advisable cfaangM are necessary 
ttoquestkmabty, the new rsgline which shortly wlR 
Iwgin the ravoluUontstog of America s radio sitaatlon, 
will offitraltoe the control of the todostry to tbe bands 
of the Oovemroant Recent 
ly, thp Secretary of Ouni 
mevoe has been hindered to 
his admlnlstrattan of tbe 
iswi of redk) snterprlae 



ws stototod to ifitfi «kd li^ 
jtot bann revtssd to tontop^ to tRa 
rannitoibto d cff eto p iB to i to wfikh h*tR mm 
madn tones tiiat psrto fi. AR Mnilag*> toitofc 
•antsdl fit toe OantoiuBee wHtnsIlMly 
to totor of toftttotiotts for toe mdio tofi«toir» ^ 
(bsy tolt tost these roles tomtofi be Stode to! 1 
ctant that 
to 

dtvstoped to OR fin that to so : 

Sectetary Hodwsr tTtroudbwtf toe 
c a eto sanoe chaniplghsA toe touse nd 
the btfjf He emphtotoato 

toe need for p»towltog toe tototeats 
of tbe ematewn. He eleo was de^ 
stoovs that ragnlattcQs be dstoto p sfi 
which would prmit of ttotos ttUfi 
handltog the adatifitotratioa af the !»> 
toftiroed radio laws whkffi soon «rUl 
bs passsd hr Oongnns fbr 
toe bait totasests of tbb ra- 
dio InduaAcy One oC the 
fimdainantal adilsfvsnintsof 
toe eoiifarsnoe to eneentive 
sssston wtU be tos allocation 
^ wave isngthR Anotiw 
probnbly wiu be tbe ragula 
tion of brpadcasttog Sneb 
euggeetions have b^ made 
as timt tbe amateur wave 
length band of 100 to 8Pfi 
meters sbonld be efipfindad 
npward ai toe ematonrs 
tandancy toward totortesnoe 
decreasee This would benefit the mnall boy at bis 
knowledge about bla radio sat toersssaa PropoMtton 
was also made to confine the bcoadcasttog of odnnarta. 
advertising atiilstic contosts sennons. and other 
drtoe o i to certain other bnnde whlto hlghsr wave 
lengths would bo set aside fbr the oflfcial gevemmant 
ooromanlcaticng and fbr fihlpto-sliors massagSR Vbe 
broadcasting should be clanrifled aocordlng to the flnd- 
bigs of meny radio experts to aa to ritmlnate totsriBar- 
ence ftpedal boura fbr broedeaattog win alaa doubt- 
less be ecbednled potentially with an bostosae and «QQk 
merclal measagse betaig handled during toe dikrtlme. 
and entertalnmsnta. coneerta and other nmueato hold- 
ing tortii exctuatvMy at nieht 
In opefitttg the Radio OonfnMMse. Seertoavy 
Oa Bmrir mM -till. canftniM* i. aOM at 
tto wmi t of tho ProfiiMit) and It* piwpo*o 
la to laqali* Into th* crHlm Utaatta Oat 
lios oilM* flumaidb the oataoMkl** donHop* 
niB( of tbo wtntai toloidMM^ Iti poiveoo 
to to otfrloo tho Dopot tom tt of OunoMOeo oo 
to tfeo oMIlcottaa of tto pNoott pomco of 
molatla. ohd to do*rto0 tho iltutlM 

onll. wltfi I alow to roeai»> 
IMBdlBC to OoBgnoi. If It ho 
■oeoMUjr, to OKtaid tho pN»' 
eat itotron of molMlgh 
Thia lo 4 M of tho tmr 
otahooo thot Z haotr of 1 * 
tho oowitir whoN tho hohtte 
•>«ll of dW hOO^ hMOOMllM 
-** 1 * MUhlanotir te tho 

oKlMdoB of fonlotoqrjw** 

■non tho son of tho flor* 
omaatti Jk wodottaklih M 
ormlaottg* of tho o«h|tv> 
ohoo, VO pin* ooMMima <h*t 
tt WM MMhit Ih diwr Oft 
Oennlttoo tMt ia to lit* 
fWiildoniUBaiD th* tMhho 
of tho 
pom 


[« ih mat. 


1>atca| r a d l iw l Mht t ra ap M Ut, hadi a* to aatf i* varioa* Mito of tho tm 
hooM. Itto fiio wtothWjoonp^rtog^ ktwSiWi 



MMtoijMe 
‘t tt» 


vw * 




B«nMi''l^ » *««(•« to «!•• 
1^ tt 

^ jjl tiiitttt hklut fMoi 

MtekM ittttvt ba Hwt M to 
jiiiik, a^ly******^* bltUroi ootwtalainMt 
MiuMikatitooa about raoh oowmor 
^SpMiltiro ms sfO at tmp o rtm nom to Imrie 
■gtolpi tm IbT mn — **T WlrmUto sbofdd 
3tot bt coa to waScmttem porposss 

pmMI ^ smtImtoetorUy tqr 

.«d«r *r***f^ aoeh m tlis t rt oiflKi ft m or 
ttoofftm tlMiiittlp radio laws wtildi have 
^Mnlstotod OQVStst oC ibs lanimilot 
Midto Uototos tur Bsmtorr of Oom 
to itoAO wWIIttg stottoos subjact to 
^•Hoto totoiftiloni rttoti^sd to |»»T«Dt to 
to i l to<|ws bmhtott tbo tomttoom sad to 
«ert« tte itobito food. 

Vto tfBtu tbo last slm nmtlu^ Uttlo dtfll 
«0tt|r wmm ofidfst to tibo tnuMnlsslon sad 
pioiiptfooi (tf tntsssfoa The stadtog 
itfjyiloiitor bad bM ooBfl^ Unoir to tbe 
nojUo lot^sfb llMk rmat cartmoatte tue 
^ radio toteflwoo bam conaptotel^ cfasofod 
^atMiap9 tid baa aseoaattatod tbe rega 
bitloa of tlie sea of tbe ether Meet 
VeoAeee bare been lamed to govenuamt 
broadcafttog agmdes aad to Amerlctui 
a m e tou r a Btoee are needed to pfereat to 
tertortoee between the erndtng statlcios by 
the proper srraagMMnt of ware ImgtluiL 
tt Is pnssibts to tacrease tbe number of 
omdTiig etatfeas and thas the voluint <xt 
material dt atri bo t ed If the power applied 
to eerteto warn kngtba la lUnlted so aa 
to ctromneorlbe the area of dlatrtbntlaii 


liqooenaOQ 



Vbta^y any eoaad can ba traaamltttd by tba 
the radtapheaa braadeaattog atatlea la traaaailttlag l 

drinkfaig gla 


la tUa laatanca 
obtained by rabWiig 


dtooi a glton staHon Oettato tlmea of 
day may be eet aside within eertato wave 
Imgl^ tor the amdtng of certain types of Intormatloa 
'Ibiuib a tooelvlaf sot owner might tone hts tostranient 
to dhtoraet wave lengths to receive a wide range of 
Itttonnatto ltolveraltleB» tedmlcal schools snd govw 
wmtoental oOlees aU are wmtng to distribute valuaUe 
latomatlon Merchsnts are snxlons to Install sending 
riots snd to dtosemtoate sneh data If they also are per- 
Bdtted to use tbe oQtflti tor advertising purposes 
Kbwtpapcri desire smdtog sets aad licensee to broad 
«ast abira and eatertalnnient and to mtoertake oouiner* 
<lal bfoadeasctog of one kind or another 
H e p PBsePtotlvia of one of tbe leading conummicattoii 
ay a tene reported to tbe eontorence that their organlsa^ 
tion oper a ted the only oommerdai radio teleitoone line 
to the coimtry today It connects Catalina Island and 
the Oattfemla mainland Tbto erstem known aa the 
radio link, was described to our November, NBl, Issne 
Aractloally none of the eub- 


ties gor the use of the U B Porcet Service It U of 
value to forests where wire lines canni>t be installed or 
wbere tbe Are haiardi which might cause the downfall 
of a pule line are escesalve 
Representative White of Haine Is a staunch advocate 
of radio regulation He maintains that the type of 
material broadcasted should he regulated Crop reports 
and weather predlctloiis are much more valuable than 
theater advertisements He also onnteiids that certuin 
wave kngtbs should be allotted to telcfcraph and tele- 
phone companies for eniermocy uses. The oummerclal 
Isatlon of puhlh radio service will soon he tried out 
evperlmeotally to New tork City wbere the flmt public 
bcoadcasring station will be operated. It Is a step 
toward the standardliatloa of radio broadcaadng and 
may result to tba reduction of thd todlserimtoate use of 
the ether wblcfa reently hsa been objecttonaUe 
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the developiDHit of tbe puMlc rsdto 
telephone pay stations means that certain 
wave hmgths will have to be granted to 
the public corporations to render this 
scheme socre^sful Hie cotninunlcatkm 
system that has fostered the initial public 
pav station n^iorts that tt aas besetged 
h} private Anus that desired to purdhase 
radio sending setH no that they could use 
(he ether cominerelally Tbe ootmuonlea 
tl«A SAHtem decided that the best way to 
SI he this diinand uas to eMtabllsb puMte 
pu\ Htutl n«i earlv ezpcrimenta Indlcato 
tbit mewngiH of short wave hngth which 
were hard t> pkk up by faulty receiving 
seth JO niiliH fr ui Ntw Tork traveled ms 
fur a>i lOUt) miles fr im laud off the PadAc 
t4Mist vhere they vere picked up by oU 
tanker*! 

Be|)resentutl\i White c ntends that tbe 
allocntton of nrtaln nave teniLths to repu- 
table communications cunipHUles a hich 
a 111 ofkerute them f i » mimnlal purposes 
under strict nKulatl n hv 1 mle Sam Is 
one of tlie sensible uu\s t aohe tite f tber 
enigmas vhhli have ciHiiplh ated rndloir* 
raphy He pansies to Intralmi u radio 
control bill into c<<mirreHM bused cm the 
Andlngs of the radio cunference He ad 
vneates the delcgatloii of authority to tba 
DeiwriitM nt of Commerce to escenise com 
plete control of the rudio telephony In this 
country and the rUht to classify stations 
os trunscintlnental transoceanic shlp-to- 
shore amateur and the like Oertaln 
wave lengths uhould he awdgned to each 
station Portions of the dsy should be 
reserved for the transnilsslon of certain 
kinds of Information UinitatloiM should 
be put on the use of certain wave tengttas 
Pontrol shouM tie h dged In a chll rather than a mill 
tary branch of the Oo\emment betause this communl 
catli n medium Is the ngtit bower of domestic and to 
tematlunal comniene 

Interesting stattstlcs were presented to the conference 
by reiiremntatlves i f one of the leading nmken of radio 
sets and equipment According to these Agnres It 
would cost commeTLlal concerns approvtiuatelv $10000 
to install und $250(¥> u \iiir t (lenite a hrondcnvtlng 
equipment not Agnrlng n the easements or renuis the 
c<ist of innslial InstnimentM nnd tin senlces of artists 
It uould coat IstucHtt |7fi0000 snd $1000000 to put 
10 broadcasting stutlonn In i perurion in different see- 
tlona of the country Ttils Haim exiiert Mid that his 
company could market 00000 \acuum or electron tubes 
a month — tbe demand Is ho knat-Mf thej mads that 
many He announced that bin c ncem a ns selling radio 
sets at the rate of $10000000 
wc nil a year One momtog 
recuitly this Onu rec rived 
000 telegrams c rderlng radio 
sets to the coume of the fore- 
nmn 

rhe radio telephme Is a 
partlf iilar boon t > the Amer- 
ican farmer It mu plies him 
with dally market n ports 
und weather f irpcMstn in ad 
dltlon to pr(i\idtng hbu with 
entertulnmeut In the form of 
music Icctuns nr sennans 
after rhe day h w rk Is corn 
pleted F unn Radio Clubs * 
made up of ninil boys and 
girls lnt( rested In the radio 
telephone are lietng organ 
Iscd to all *ioctlon*i of the 
country h\ the Deimrtment 
of Agrlfultun There are 
mon than 32000000 farmers 
and their fanilUes la the 
United States that are rela 
tivelv Isolated from the lead- 
ing news centem Tbe radio 
telephone eliminates this Iso- 
latlno Throngh the Post 
OAlce Department Uncle 
Sam dally sends out reports 
on tbe live stock, grain vege- 
table fruit hav and cotton 
markets so that any famitr 
to the country equli^ with 
a rsceivtog stt may get this 
informatloa. State farm bo- 
reaus and agricultural eol- 
(Cfosftousd on psfs 9$4) 


Krihors to this twice know 
that tt to wlrelQM as they get 
their nnmhers from a tels- 
pbone ho€k and can the cen- 
tral ttonntor for ooimoetkms 
ntto operator switches them 
trom rngutor tsiebbone ser- 
ries to radio toiephone 
diqr arit for Oataltoa Just 
to ihow tbs wide distance 
mr which kadlo telephoiw 
BMSSigss may b$ tranamfttod 
■vrik whak they are of abort 
riavp kngth, tt to worthy of 
9 ot» tint the Briasb Kavy 
nriorts that one of Its riilps 
picfeid up a meesggs off tbs 
Doast orLisMUa whltto h^ 
Man amt from tos dngetos 
■ad dastotod tor Oataltoa 
Thttoi Is das oQoaty to the 
tU^ fftotes kw^ to th$ 
Rkmriiy mMmtolhs which 

hM nsv ^ 

•plrihhMKteivklto 

jptoff load nd 
nOMit. It riMd cost ofsr 

HMNKMV A WDH. 
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SCIBNlTFfC AXOiaOOJUf 

Our Wast^iil Industries 

Six Major Mannfactariiig Gtoqpa That Make a Bad I^Mwjag aa Beguda Opendog BffictBiwy 

By Robert G. Sktrrett 


A m IIK A H continic t» u r««Uititlim of the mMunire 
of ht r IndUHtrlal watrte At least this Is tnw of 
a leii\«nlnk ftroup )t our tecImldMtH und snaue of the 
•xcHutIvts reMfWAHlhle ft r the iiiHnaieiiuent uf a foodl) 
Bonibir (f oui blft enteiiuiHeH (Hi the other battd It 
In (hmlitful If UHin than u in deet |wrt of the poMlc 
to louwlotiH of tiu umdlil oir In productive effort which 
are Iniiiosln? u lieaiy hurdtn annualh upoD the (leople 
at lunp* I'll Ik neKtlKencv < r Indltference entalW Inef 
flsttual uutlu\rt imh tuclvuuonth tntalUnk billions of 
dolhira 

This airalKDiuent uf nui luethodM or lach of thitn 
as the tune uiuy be would Iw dtoheurten 
hi« If riinedlcM u(ie not at band It N 
practicable for uh to ap|il\ thenc correc 
five aRKUles and thus t» achieve tiimen 
dous eecaioiiilea and tu bring doan prices 
proporticaiately Not onlc that but ear 
tain of them ihanges In pi act Ice or pro 
oadure would hasten the dai of keener 
cooperation and luon. ajmpathetlL under 
atandlng between tbe worker and the man 
who eiiipU VH him 

Much of tbe material ccailHlned In this 
article Is drawn fnau the report of tbe 
Oonunlttee on Fllininatbsi of Waicte In 
Indnstrv Ttito bnd\ wan organised by 
the Federated \ineihan LaudmeerlnK So- 
cieties In lanuiiry of 1021 and aaa In 
apired b> Mr Herbert Huo\ei During a 
period of five iiu nths the committee made 
an intdulxe Htud( of auste In sK of om 
taaportant Induntries men s clothing boots 
and shoes textilen printing bttikling and tlie metal 
trades. The i urpose of the c<aiimlttee to to make slut 
Uar asaais of other braneben of our industrial life In 
the meantime ihcdr revelattons fiimlsh ample food for 
thought inasmiich as some of the defects or sbortcoiii 
IlMpt dtstuvered are general and In no mniie pecultar 
to anv of the buslnesaes studied 
All cf ns muHt hu\t a naif for aheller and the price 
of ownerHhlp m the amount of the nntul dependn upon 
toe coat of ccmstructloii and upkeep B urther the uUl 
matt cunsuimr ban to pa\ for the buildings that huuco 
todustries or an\ othei actUltles that contribute In 
one nay or another to his needs his com 
forts his con\cnUmtR nr hto pleasures 
*I1ie building IndUKtry two years ago re- 
qnlred 8000000 mechanics und laborers 
about 7 iier cent of the nation s total of 
persons sngaged In gainful ociupatlims 
Ihe labor of tbew men Increases the 
coontrys wealth unnnalh b^ more than 
ISOOOOOO and ict the maftrlal returns 
ftill far short of what thev could and 
ghonid be 

There are three piluiarv cauHes of waste 
la building operatic dh Iriegular employ 
aMt of the workmen Inefllcient man 
agement liv theme in charge and the 
hampering regulatlonH ImiioHed hv labor 
ormiDlsatlons Hnn tlare are secemdan 
wastes which are attrlbutahle to lustams 
«r condltloDK prevalent In the Industry 
and to tbesi iiioc be added the use of 
poorly designed eciuliiment which not In- 
frequently yeturdM constnutlon and In 
vltaa tbe sacriflee of materials Finally 
there Is the price paid Nw ace idents n birh 
are malnlv preventable 
In their unnlvaps of tbe several Indus 
tries Investigated like onmnilttee assumed 
a theoretical aggregate of 100 points as 
repreMentathe i f the inuxlmum posslbla 
sruNte and the observed waste was thw 
appuitlcttcd to tlH ui countability of tbe 
aumugetmut the wc»rker and tbe outslda cemtacts. In 
the cHNe cf the building Induotr}, taking It by and 
large the eniiertK reglHteivd *13 pc^ta agalnat It and 
rrspcmsIbiUtj huh amrlbed as followa maaagrmcfit 
843 iHdntK laimr ^\^ iiolnts and outride contacts, 
i e the puMic trade i elattonshlps etCj 74 potaltt. 

The detklcncles of nmnageiiitsit are gw ator than 
Boost ctf us H< uld linagtnL and bv reason vt them there 
to wastage of time raaterlal and labor la many dlrec- 
Hesu All too often there to a lack of forethought la 
planning for the esecutim of a Job little attention to 
devoted to progress schedules which insure a proper 


ttow of tnaterials so that there will always be 
ett hand to meet requIremeDto the cent keeping meto 
ods relied upon by moat contractors are In e d agna to , 
und the average builder gives cmly superMal bM to 
the amount type and location of eqnlpm«nt wblto may 
plHv u prime In cbeapenlng and In s peeding up per* 
tonnuacea 

Again cemtractora to this Held rarrily have an em 
phiviikettt service that deserves the name and U to only 
occarianaUy tbat the men to this bnstoess have prefnv 
voce lieta based upon an Intimate knowledge of the 
capability of tbe tndlyldnal worker mieae sbortcom- 


toe loss and waste doe to aeddento can be p revented 
And noir we come to toe eonreee og eome of obv 
wearing apparel *nie manufacture of mett*e dototef 
eatla for toe ew v l eee of 100POOO peiup n sy and two 
>eani ago toe 0854 eetabUshments to toe budneue bad 
rA output valned at 11,158006004. Owing to toe see- 
sonnl nsture of the demand for gumento, ton tavevtl- 
gators discovered that toe avenge {dent utUUetlQii: 
over a three<year Interval of e^t Wg r ep i eesntntlvr 
factories did not asoeed 60 per cent of a ponrib l e maxl- 
During a twdvemcnth this totormlttint pro- 


T TAXATION txpmtnu of the pari itcado ougfti (e su4e li clear* 
even U> hm vAe doJ§u unwtlcomo cenelunen^ Aol if is (he u&h 
maU consumer mho pap (he iilb, whoiever (her mtore No pro- 
ducer con go en producing a( a loei, whatever he spends, mAof m m ci a ai 
produchon or oi on mcidonlal (hcrelo. ho muri gri had( from h$ cui- 
(omen, and (heu from (heri, and m onT down (he line, imhi we come 
to (he man who oujw, no( for resale, kif for htt own on Lik (he rohhit 
m (he Congrw of AmmaU he has no om beneath him ie whom he map 
pass ti " And so t( tt (hot mduilnd waste is of mtereri te all of us; 
for m dtreci moOMoro with t(i ^evaleitce we all pqp mors for what We 
eaf and wear and use Mr Scerred teUi here (he itorp of recent inves- 
tigations. which mdicaU that ihe sum toial of preventable waste m our 
mdiuina u much larger than we thould hove onogmed — The EoriTni 


IngM Odcgier or luttr add heavily to the bill vvhik. 
iflldint lufinageiuent can lalov tliv eumtoga of alt cno 
ct*mvd and lesaui the while tlie vxpvnovM lnc.lclcait to 
a properly executed undertaking 
As uiattcrs stand tcdu> workuMfii In the building 
Industry are laivy ae a rule cnlv two thirds of theU 
time In the oourso of a >oar and their cucpoctathm be 
a uage fi»r that period sufficient to maintain them the 
entire tuelvemcmtb In other Horda the owners of 
ImndlDks are compelled to pav 88 1-S per cent more for 
the Item of labor than would fat needful If the mm, 
for the same annual reward were kept an 
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gaged the year torongh ProgreariTO eontnietors an 
flndlng ua>« to reduce seaiKSuil uacmployinmt ritber 
by protecting tbe mm on toe Job to odd and toclain- 
mt weather or br so arranging tbeir aetlvHtes that 
there will bo sometotof to do an too vblte Tbo gatos 
to aerumpUshnieot and ton potential savtags by to* 
conunon adopttem of this p ro c e du re cannot be stated 
In egaet Ugnree but fVom toe eridence at hand U U 
plain that the beneOts would be momeutou* It Is do- 
tboritativriy estimated tbat constmetion labor costs 
can hi cut 8 per cent by the tostitntten of apgropriato 
safety measures, and toat from 78 to 80 (Mr ctrit of 


dnettvsnesi on tbe part of tba oporetive is eqotvhtent 
to nine boors of Idteness fas every work 
Ing week We are told toat at least tm 
boors more count for naught fay rsMon 
of energy wasting and tlm^waattog shop 
methods, white another two or tore* 
hours are lost weefcU through uimsfss 
ssry labor 

In the slack periods a goodly numbs* 
of tbe large coocsoib run at osdy 85 per 
cent of tbeir capacity, white many of tbo 
small ones are dosed It Is probably eon* 
oervatlve to say that tbe greet bulk oT 
the Bbope could get alottg with 50 psr 
cent of tbeir existing plant capadttea If 
thev were operated at a untoxnn rate 
from one end of the year to tbe otber 
This would also obviate laying off tbe 
hands for 81 per cent of toe time an- 
nually* would make for contont end ata 
blUae labor conditions and would lower 
tbo cost of tbe gsnuents turned out 
The usuat practice to toe trade la to make goodw 
only after the receipt of orders — to other words, to 
respond to a bundling* of demand* at certain sea 
sons, and heretofore tbe manufacturer baa been >e- 
qulred to make up many dHtorent modds in varloua 
slaes In lota of from two to twenty Not only that, 
but to attract trade tbe producer bas allowed his cus 
loiner to choose raaterlalM from niimeroui pattenu 
Men so an order Is at present not necessarily a sate 
All too often purr haoers who buy on long Ume credit 
itther cancel the order white to the procees of fol 
Hllnient or they return unsold garments when they 
are no kmger marketable and expect 
credit therefor The maker must look 
tor a bmer dsewbm and he saves him 
self from loss on this deal by adding 
proportionately to tbe price of otiier lott 
of goods Tbe dtisM who wears ready 
made ctothes pays for tbe wastafntoeoi 
and the lax methods of the todustiy 
The engineering experts or* oonvtoced 
tbat the whole bustoeM can be materially 
bettered by limiting the nombor of mod 
ris and tbe stytea of doth, tqr manufhe- 
torliig tor stock so as to bridge over dull 
eetsotts and by standordbdng moebteery 
and having to reserve snfSelcnt opparatog 
to^matotoin all operating equlpoMM at a 
maxtmum stage of eOclcney Tbe taves- 
tigatm ore of the aoSnkm tbat tb* mwite 
rMdy-Ditde clothtog toduatry can veadtty 
be brongfat to a etato where It will be* 
toaribte to dtoet on aggregata dally oav^ 
tog of more than IT65000I Aeeordlag to* 
toe survey, to* todnstry t* charged with 
6878 pofi^ of waato^ which are anper- 
tknad aa follows msnaasaMnL fiun t 
tabor, 165, gad outsld* contacto, 48CL 
Of th* fix bustaemes rep or ted upon, Aim 
OM vtas found to be th* todst adtetent, 
n* iMot ud fbM Iwtwtijr rtjrw 
» ttpltll iBTMtaMDt IBOOnaW tt t, 
flWda et ot mo cmparnlao; miHeo* 
wd MiMd OBt lut rmt oMniMdMJM 
CB Qm vaM* et t^ijUOfiOOWtO. la ttw Mma et ih* 
t w a l»ncftt. m Mwtaa fatateatad SOOyQOtUW salr, 
at inott art tba aan&uttMaM 
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do Mt wort 900 di^n 
'i|i/)^ mtMm t^kmt tbo >wm» 

^ rtOTniliMt triimirt at niloii 65 par tmt oC hla por- 
lUlld tikto PMOBa 86 per cmt or 
iport of l^tWMO iiaidiillr Ibd wate toaM la tlwrefm 
^ ttrt to 6ff4«^ lo aeotratlw tbo worts when atotblof 
Sil onilid. 

3Ao protlme of tho IndnstiT uo Ittcreased Iqr too 
vodarlM of et/lo. As It baa bom «xpmMM! **MUUn«rr 
to tootwear la oatatrippliif tnlUbiery la bat^, ami 
salM Xeor da ahow that for ev«i 7 pair vf atioea bought 
^ a pMB a womaa wlU get Amr pairs. It la not bard 
to fnup that amlttpbolty of olSea and varietlaa of 
btort add boarilr to toe aggregate com of output and 
to waMage Subataatlal eoenondes could be effected 
bqp pntttog out fewer novel styleo, and by dIatribuUng 
tho making of staple pottema throughout the year 
Cteimtole management baa a chance to do mucb in the 
Iwot and sboe todoetry It la computed that the fluc- 
tnatfon of aeaemal dcmanda, and toe loam of time 
toiO to unbalanced productioo of aiwoclate departUMnta 
causa tbs Item of Utoor on a pair of ahoea to be nearly 
double the possible mlnlmunL In other uordit« Hastef] 
time now occashma annually a socrlflce of 165,000,000 
How nmoh room there la for Imitroreuimt In the boot 
and aboe Industry can be gathered from the fact that 
tbs tovestlgatora charged it with 404)8 points of want- 
age I managament, 80,25, labor, 4A5, and outalde coo* 
taetSi &a8. 

Hie textile Industry Ut the Tnlted Btatee la aald to 
rank aecoiid only to the Iron and steel industry In the 
iMOOunt of money involved, and the invested captui 


pmduetewf taapy soitat rttpbnlldliig and rtlprepalra; 
riectrloal contoiodltice of divers kinds, and flreanna 
and atnmttttltloli. The e x pe rts declare that the aver- 
age metaPworklng estabUahment is 26 to 80 per cent 
behind the best plant in output per employee What 
can be accompllalied in toe way of eUmlnating waste 
by Improved management Is typllied by a factory where 
1176 operatives turned out 2^000 units in a week and 
Where, a year later, performance was raised to 84,000 
unite per week by a force of only 800! 

Tbe metal trades have scored against them an ag- 
gregate of 28.66 polnta of waste— 1 0 , manageuient, 
21U!3 , labor, 2410 , and outside contacts, 2JBS, In brief, 
management Is accountable for 81 per cent of toe 
losaca attributable to ntm-productlua. 

Printing In one form or onoUier toocliM aa at wMl- 
nlgb every tarn, and tow of ua are cenactona of what 
ws pay for tola appeal to the Inmgtnatlfm and reaissi- 
Ing facnitiea The printing Induatgr Involves a total 
Investment of subatimtially g1 •000,000,000, and toe out- 
init In 1010 was valued at more than $3,0004)00, OOa 
The bustnesa embraces among other activities the 
manufacture of printing machinery, printing ink, iwjier 
for printing, and type founding. The srope of tho in- 
vestlgutioii, however, was limited to book, >iti, and 
periodical printing The United Typothetae of Amer- 
ica eatiinates that the printing Industry Is over- 
equipped anywhere from 60 to 150 per cent, which 
means that tliere are lumdreds of mllllona of dollars 
tied up In Idle apparatus, etc And It seenm that there 
is a fluctnatlon of OO per emit In the number of ein 
plojees engaged at different seasons of tbe year in 


m 

aaaome an average wags of $4 par calendar day ($28 
per weA) the above time Iom repremnu a wage kws 
of $1,184,000,000 From this we may subtract tbe actual 
cost of sabalstcnce of tbe men killed, which may be 
Idai^ ut uiiproxlinately 00 per cent of their wogea, 
or about $831,000,000. Thta leaves a net ecanomlc loss 
to the country of about $8.58,000,000 for the year lOlfli*' 
Tliere mlgtit seem to he an lAaccurary liere, since 60 per 
cmt of 1184 Im not A*ll The former flgure refers to 
men ImuIi kllletl and injured, however, while the latter 
Includes the living cost only of those actually killed* 
Kmlncut authurlilvs are ugm*d tiuit It Is entirely prae» 
ticable, h> adopting methods ulrcudy tried out, to r»> 
duce deaths and serious accidents — and therefore to 
lessen untdent cost— In American industry by ut least 
75 per cent 

Tbfl'generul doutb nite utiKSig Industrial workem^ 
ranging In ages from 15 to 65, whh estimated in 1020 
to be 1146 per 1000 living With u iMipulutlun of 
42,000,000 gainfully employed this would lie etiulvuletU 
to a vital sacrifice of 481,3(10 11} M^steiiuito medical 

Insiiecflun If would undoubted)} be lOMSlble to greatly 
diminish this mortality K^e conservuthm, through 
preventive or protective agimdcs, has made hiuig strides 
forward and In many establishments theta* precau- 
thois have cut down eye aocidents anywhere from SO 
lo 85 ))er cent 

One of the most soggestlve asiiects of this nUltJect 
Is the sleim that have been taken by some cfAcema 
to correct substandardlsed viidun Uy the Siting of 
proiier gluHses, the o|ienitlves In one plant, where tlnw 
Witrk was done, Improved their pnatuctivlly fully 28 
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to oouervatlvety put at ^600,000,000 In 1020 toe 
valud of Iti produers was about $74)004)00,000. and all 
but $800,0004)00 worth of the commodities were used 
at boms. Tbs Industry coiiiprtMm the uanntocturs of 
fsbrtes 46r woaring apparri, of carpets, of draperies, 
of fatenksto, of ahestingii, and of numerous other woven, 
khlttod, ahd felted matsrluls. There are 124)64 plants 
la tho buftnsas. The general status of tbe industry, 
gaged by a pnsMhle maximum of efflelcocy, fans mart 
bsfaw the attalnahls stsadurd, and tbe average of 
waste Is pat at 40 l 2 points, toe reeptsudblUty tor which 
ta aa itollowa. maaafement, 24.7, labor, 4.7, and out- 
aUte ooAtaeta, 36A. On toe face of It, the indostry haa 
gtlU to cut down JU wastage by nearly 50 per o«nt 
ff u ppdoteg that 30 per cent of the manufacturing cost 
be due to prevsntabts wastes, then tho nklmats con- 
wam0n aro paylag sveiy year $l,400j0004)00 more Ibr 
these goods than they sbonld. 

The motel tradaa Industry, as a Whole, Is the largest 
rt our tnansfaciarUiir acUvltlaa fa the value of tts out- 
ti«t Tte-workfag army totala 24)604)00, and U 1* ^ 
firrtr priMtIrtbfatofOiiffh mcreasrt prodnctloii to sirsH 
tbs totanas anurtHy bT over bah^ a taUlkn doltera. 
At Ufa prsw nt tfate, due mainly fa sktsoslve onsniilciy 
faSQt of avfalablo meg and martfaery, the waste Is 
rtpsa fa $1,0004)004)00 fa tod sama fatsnrrt 

. Tbs moteNnakfag biwteb oi the hOs iBssa haa not 

> bart(|qefaM fa tbs sarvsgt tfai bas batei mdastf 
faibort dhrfbtogf fffart fahrifafa rate faaterlafa as 
fa apteAirfart Ifaite fa fa wMb martfaeiy and 
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tile moreitratenthias printing and blading estebtishnicots. 

The survey rates this husIncM as wasiefal to the 
measure of 5761 iMilnts and dlvldsa tbs Inefficiency In 
this manner management, 86A6, labor, 16.26, and 
uutMtde cnatacts, 5. Faulty tmmageitwnt must answer 
fur 68 per cent of the factora that make fi»r waste, 
and In this industry, as to the cases of the five others 
analyaad, a lack of proper admlnlMratlon Is the pre- 
dominant weakness. Tte standardiBathm of martfa- 
ery. of paper, wf tnka, of colora, and of csolumni, pages, 
and sheets would effuet enormous economies. It has 
been stated that the MundardlxatlOB of newspapers to 
one rise would make possible on annual saving of from 
three to five milUon dollars fa tbe charges for com- 
position and plates aloni^ Taking Into account the 
diversity of dlroensloiu among current maguslnes, trade 
publications, etc., we ars told that those variations, 
'*n4tlrt aocompUsh absolutely nothing,’* Mtber directly 
or Indirectly, tax tbe public’s purse to the extent of 
not less than $100,000,000 each year. Oat of a total 
of 1688 planu only 50 had a cost system, snd 1206 
of toam lost money fa 1916. 

In coAclmdbn, let us dwell briefly uptm the losses 
teetdent to Industrial sccldentB and fa tbe Impalnnl 
health or physical drtcUnrlea of the workers. Accord 
fag to to$ latest figures avallahte, those for 1010, there 
were, during that twelvmiKttth, 284)00 total fatal acd 
dents; about 6754)00 nen-fStel aeddento caustag disa- 
faUfa tot tour or more weeks, apd something like 
8,0004)00 flifaldents whlrt laid tha employees off for at 
least a day. To quote toe nport of tbe Committee 
on mtniteatfon of Waste fa Indttstry. *Tf we may 


per cent fa tlw coarne «f u couple of months. A firm 
«ngugi*d In tlie numufUcture of |tapcr boxes had the 
eyes of tts 8000 bunds examined, with the following 
resnlts 22 per cent were found (u Is* uonoal, 88 per 
cent wen UMtlKUuillc , JH ikt cent were hypenqdc, 7 
per cent were m>oplc and 5 iier i*ent were wdor blind. 
Thla gives MUiie idea of the prevalence of sulwtandard 
vlsloa— a deficiency which niuy lH*nr dlmily upon the 
quality of worktunnHlilp. the wuate of materials, and 
oven the well-being or aafety of the |s*r>iiinnel Again, 
vision Is often hainiiered h} (lie mndltlons of llght> 
Ing, and improved llluiiilnailon sotoi imjs for Itself 
and mokes for a better and fuller output 
No small part of induHirlal wiiHtt Is the coniwtiueDea 
of laboFs luck of Interest In re|Htltl\e or monotooems 
taska which are liuisirtunt liccause of the quaniltlM 
Invitlved or ft»r \arious other nusons. There Is a 
growing tendenej to IninKluce factors of a competltlv* 
nature which will lend color to oomimratlvo drudgery 
and thus stimulufe tnltiative resourcefntness. and even 
tlie crenth'e fatullles One waj of achieving this fa 
to chart progress Jn eliminating waste of niatertsl— 
success In this being proof of a gain In knowledge and 
skill Tlie response, where Ibis has been tried, has 
been extreme]} encouraging A single tnstance will 
serve to niucrtmte the lameflis in a pulp mill, tha 
yearly production was misod from 42,000 tons to 
111.000 terns without adding to the number of dlgesten 
for cooking the pulp, or without amplifying the w«t 
maclilnes for handling the finished fi^uct and tha 
ultimate commodity was changed from one of poor 
quality to tbe very best grade 
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Cuttmg and Fitting B«neadi tiK WAves ' 

Hie UndefWater Torch Speeds Up a Difficalt Repair Joh on Rw RfrMnm %liQn 

By Baifh Howard 


F DIIY 12V)00 peoplp of the BoronjEh 
of lllchuKind of the of New Tork 
■jne n iiitiKml> dependent for thilr daily 
M|it h if wntir upon a large (oatlrun 
eondult 10000 fret kmg which U laid in 
the bed of The Narrowb a navigable nmte 
between Staten lahmd and tlw Horongh 
of Bmoklyn Thla umta U joined with the 
OatHklli water mipidy ayatem on the Brocrib 
lyn Hide of the harbor and dladtargea iil 
tlmntely into silver 1 ake reeervulr of tbe 
Dorooffh of nuhniond. 

While engaged In deepening tbe slip 
adjacent to the northernmost of tlte mw 
nonldpal tdera» lately llnltibed nkng the 
Staten Island waterfront u dretlge nad 
vertently dni|»ped one cf its Hfi. ftptid<i 
on to the cnodnlt cloae to the Inner ball^ 
head line and laanslkd u large piece ont 
of one of the pipe sectloos At that point 
the top of the main He* W feet below tbe 
harbors surfuie and nnder an overburden 
of 28 feet of mnd — much of which U of the 
oonslstenry of silt The damage necessl 
fated the speedy chisare of the gats valves 
at the Brookl>n and the Staten Iidand 
terminals of the tdphun to prevent vrast 
tag water eHpec tally on the Staten Island 
aide wlure tlie only roflLr%e was that In 
the licnl roHcrvolr The situation called 
Ibr prompt and permanent repairs 
The oondalt was constructed six years 
ago and by a method then noveL Bach 
12 fbot length of the SS'lnch pipe carries 
at one end a hell shaped flare Into which 
the spigot end of the next length Is fitted 
This joint It sealed by means of an In 
ginlous pacMig of lead and so designed 
that a fl\e4egree flexure Is possible with 
out Impairing tbe watertlghtness of the 
union The object of this was to pennlt 
the main to be assembled progressively on 
a ^Hng fNise and then to be launched 
and laid la a deep trench In the harbor 
bed b) means of a U ng curved skldway 
The task that confronted the engineers 
engaged on the repair job was to remove 
the fajnrad section with a minimum of 
dlataibance of the units contiguous to It 
to Interpose a new length and to bind 
this link with the flanking on«s by qntte as tight 
as those prevtouslv made aliove wahr na^tc was a 
factor The undertaking was brought within the realm 
of the pcsalhle by the (kveloimmt In Oie lost four 
years of an efficient sulvmarlne metiil-cutting tonh now 
patented 

To apprectate the iwrt plaved by the torch ht ns 
vndirstand the nature of the break the associate eon 
dltiuna and the work that bad to be done to effect tbe 
withdrawal of the ruptured idpe While the fracture 
was widt and long it wui not big enough to permit a 
diver to get Inside of tiu conduit to bring the torch 
Into action at o point whhh could not be reached In 
a satisfactory mnnmr from 
without Therefore the flint 
step after aUnlng and block 
Ing up the contiguous sec 
tirns which had been de- 
pr« seed bv the shattering 
blow was to enlargi tlie 
breach To achieve this the 
torch had to bum or cut its 
wav through the l^lnch 
shell of the parallel body of 
the idpp 

The overlapping bell of a 
joining length was next aev 
ered from its own paralM 
body hv cutting the lowr 
third of Its circumforrace 
from Inside the pipe and the 
remaining two thirds from 
the exterior This vertical 
cut was on a slant which was 
ao directed as to facilitate 
HfHng that end of the de- 
tached seettoB In order to 
bftak the soUdtypacked joint 



DUgraaiaMHc aCsry of the way the Karrsws idahoa was daaMgsd i 
The dotted Uaea la drawfaut 1 nidicato the ascriaw cat hySTsab^ 
la gedar ta f adUtate the laaMival of the lafinM pigiaf 

between the bell of tbe Injured unit and tbe inserted 
spigot of the pipe-length ahead a way had to be devised 
to scoompllsh this with a minimum of wracking force 
It was therefore derided to cut away with torches a 
goodlv sector of the bell tc^ for tbe purpose of permit- 
ting an elbow like movement when raisl^ the opposite 
end When the lifting was begun however tbe bell 
detached Itself at once without shock But before tbe 
Iteavlest part of the bell could be cut through the divers 
had to remove a portion of an enveloping wrought Iron 
bend 4 inches wide and 1% inches Uilck This called 
for two cuts and tbe work was done in a sfngls day by 
one diver Tlie cast iron bell mouth was 81d In^ss 



thick auouklh dftd Srmd taiy 41 
eatttgg. The I9fe4ifcli wiJIt m ht 
dM rate «f from 4 la • faiehsa an Jwat 
dsfkadlBg upon the sage with wMeh the 
pplata of attack uotUd bh twwhbhr 

<df asliig tba tonffi at an the 
bah to be unoovsead as for ai the utwry 
lying mod xraa eonesMedL tUs was ef* 
foeted by dredging end by pewcsfal 
denpumpn in thfo fosaasr ah eg c a v aU e a . 
was made with long rinplaf sUhn tn pfw- 
vent the mud from sUdlag bndt ahd tn 
upon the dlvera. And aew forn T 
tloa of the replaomant psoeed ufo , 

The bell of the new pipt ase tto a t 
slipped over tbe gplgoC pmvloaaly < 
op^ by the flared end of foe taju^ nit 
and this joint wag esaM by a 
of lead wool, driven nagly lute 
under water This left a gap ef about 
30 ittcbes between foe qilV’t of the new 
tangfo and the neighboring aeetm tkom 
which foe ben had been cot Thin gap 
was bridged hr u riaeva 5 fost kmii 1% 
inriwa foidt, and with an tntemal dl< 
ameter slightly greater than that of foe 
pipes it smbraeed. This rie e v t was ehfr 
ried down on fos aew unit and was fosn 
ahovsd Isagfowise ao as to envelope hath 
of the pipe ndi. The job was completefl 
fay packing the two jofotg wlfo lead wool 
forced home by posamatlc tools f and* aa 
an added preeaatlon ggalnat 
flankin g rings ware seemed by smew belte 
to dieck any lateral awftena ut el fos 
metal packing aa weU aa fooiMaie itself 
i;bt type of torch WhMh hdped so sindi 
in the execntlon of foe fotegolttg under* 
taking Is an evdutlon of a torch can 
oelved by two experts of foa wieck^ 
Arm ahneet four years ago. in Its pria- 
thM form it was sssennaliy a ooflabtaad 
eleotric are and oxy aceCybM eutttng tool 
which could be tgaltad undm watm TUa 
apparatus was used exparinMatoby dar- 
ing righting and refloating of fog stoam- 
•hlp "Bt Pam.** whldi ank at her dip 
tn New York Haitor early la foe «rtai 
of IMB But foe torch wee found to be 
unreliable and had to be improved before it would cat 
at depths up to 00 feet Bo altered, pasaagaa 14 tndwe 
ta dtometer wme made wtfo U thio^ foe steel plat 
Ing of that liner The averags time for cutttaig one of 
these holes was several hours 
During tbe righting of the **flt Paal" wire bawssre 
were led from fully a eoore of subnMriad e on er sto an 
chortng blocks to Arframea on tbs upfomed dde of foe 
steamer and tbaice back across the sUp to a eoneapoad- 
lag number of wtodlBsses. After foe ship was restored 
to foe vm^l foe aossttoa was bow to gri rid both of 
foe 1%-lach hawaers and foa bloeka. Tbe flrd phm 
waa to remove foe wive ropea and the eogcreto wchofo 
to vrtildi they were attadied , 
but It waa flaalT 
that It would be i 
dloit and equddy 
toiy to eatoir foe hawitefo at 
potato nml wtfo tbe sar^ 
rouadtog bottoai and to Maye 
fht blodd to foe trandi that 
bad bam dug dor fom. The 
underwater torch waa for 
ploved for ftof Job; end foe 
fo otoddam wen fotoicut 
odbyfoedlwrtofoai 
offoiwfoya, 
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f-lflltf 4011 llM 

«nc|||fo W HW oC ^ {MHVOdO tld»4. 
...... mw tt 4^tO«l «- ImctlM hoM 

n totpht dnUa tbt TOtfcl't 
j tbcNit ^ rtflootlBfi The 
lnqer tton wu hr wa^ cA 

tket Mow *tt*rt but Um 

!pMit '^i*UM '|ia4lodkM. TIm ptobkte to cat 
ttOriwa ItaMlb tM Mter «f the «MtHrt«el cow, aiiO 
MuM ^ mocbanM that held it abut The 
tHMfa 414 tta «orb wM iM 
mM rtM INCf laatfi ft>r carryliiff out the repaln 
NW oottditli the aalvane eUfbMer who 
wafjhraw leapooliM ftw the extattof aabaqiwoua 
c t tfCTO i^^rhhiii tealtaai that beaty caat4raa, with 
Ua; bleb JMtthllM IPolut would rwmlre jaoro Inteoae 
M4 Io eC^t^Medftil fuaCad. .Aooordmfftar* the torch 
wda OuHi^ httered to meet thla ooodittau. Tbo device 
Md Miee dpow the ectton o< an etectrtc arc la com* 
with a mltable ‘Vnttttttg taa.** Juat what the 
latter to te not dtodoeed. The new laamuMiit to ap> 
pnm^ ftpaM ^ emptejmcnt at aur depth and ht 
the ooldeet w a tara wbare It U at ail prae- 
Mddv tor a diver to labor fbr anr length 
Od 

The gehnp of the tordk to verr tomple, 
mdutattng pdadpalij of a alegto oarboa 
tfiMtrode ptoned tohtttadiMil/ bj two 
pef^ MnaU tehee fbroui^ v^htoh the gae 
toMtottwaoModthearc. Theqaaatlty 
of fee eait be ocntRdled hr the diver 
aiyee am y to the depth at which be to 
woiUttg and the parttoular aeeda of hie 
job."- Vbe cnmnt for the are and the gaa 
fob the jeto are dletriboted from the float* 
tog tone br a hoee ccntabUng the eleo- 
tflcal condDctor When the diver haa 
readied lito objectives and to readg to be- 
gto eperattona, current to cwltcbed on, 
and he todooee the fudng are hr hrtagtog 
the tip of tiw eleetrede within a fraction 
of an toch of the metai to be attacked, 
the moment the clecirode to moved awaj 
flmm thto pioxlmltr* the drailt to broken 
and the axetog ceaaea. A good deal of 
■UIV bora of pcectiCA ie demanded on tbe 
part ef the diver to keep the tooljrmictlan- 
togeteedltr Much of the work performed 
bf theguiatocreatea vaporooe envek^ 
abont the deetrode eo that the arc can 
direct a large meaenre of ito totenee beet 
igalnet the metal to be cut 
Itoder^ater torchee for ktodred eertice 
were flret tried out br tbe Qectnana quite 
10 ream ago; and tbe oxr-aoetrtone gae 
vra« fixed in a cnpehaped nosde which, to 
effM waa a mlntoture dlvtof beU. A por- 
ttoD of the hot and expanding gae to tbe 
cup tended to pnah the vtoter ontward 
and to hold It at bar vtollt the central 
flame acM upon the object to bo pierced 
or eevered. At sbhllow dcipthi, and agatoet 
cottparatlvClr thin bodlea of iron and 
atod, fhlrtr good reeblta were obtained 
dtUElftc tnrin but tbe torch had mtle prec* 
tieabto value to verr cold water, at greater 
Apduf, or when contending with thtdter 


toftenM tb ^ dMMi ihaeftettveneei of the 
tthritod hg the bmntog range ef aoetrlena Tbe maxi* 
tanah dVM to which thto toich wu taeted waa about 
ad feat to tta 1018 foRa» the tovdi had to be lighted 
above vratef, and if exttogntriied while aubmerged It 
waa neeeaaarr to return It to riie eocfeoe tor relgnltion 
LattertTi it la reported that the French tool can bo 
rriighM under water br cbemtoal meana. 

KUtoir, the American torch ia a notable advance in 
the art owing to Ita almplteitr of cOttatructton, Ita de- 
pcndaUtitTt Ita mettMid of eet^ltohing tbe cutting arc 
when aubinorged, and Ite ptrtormanoe at anr uorktog 
depth. It haa reached ita preaent etate after leaeona 
leaiUfMl in applying It to nunieroua and varied sub* 
iniirtne wrecking taeks. The queetlon may reaacmaMy 
be adted, Why would not powerAriven aWbaqueoiia cut- 
ting toola anewer fully aa well aa tbe to^t Thto 
query baa been anawered by Jobe to which tbe rival 
appamtua have been ttmd by akllfol men For tnnunce^ 
during the refloating of the U 8. transport 'America,** 
to 1918, two expert dlveni took five daya to remove tqr 
drilling a % Inch plate On the aaine ahlp, a almllar 
plate, at a depth of 01 fec^ was cut ttirough l>y torch 
In a alngie day'a work lAter, the wmrkerM, while m- 



Dttolng the war, tbe French naval *up 
ihorittoB rntole etrmuoui efbrto to adapt 
toe ragWlar above^water, oxy^aectyMe torch to anb- 
aqueena aervloa, and to thto riid they gadeevmd to 
i mp rove upon the earlier auboiartoe torch of the Tea* 
touii IfacpeftmePtally, their torch did perform at greater 
dcMha ttuto had bees poarible with the Qerman ap- 
pan^; but it eenna toat the tool did not reach a 
ttrteb ug WIy practical atage The atmiWtog block waa 
ttto Weetytofle. W» Ignltoe exploalvely w^ at a 
ttmegttto of approrimatoly 80 ppunda. For under^water 
wi^, tbe ptMmie of tM homing gaem muat be m- 
eWwr ktoiter than that of the eurroundUg waters 
aMaht^eddt^ tocrcieeah^M^Ofloet tbesettoa of 


Tbe evelntlen ef tlmjnidei^wi^jMal-MU^timi^^ the main fea 


tnne of tha Germani tlm Fieueh And \ 


apparatw 


gaged on the "City of tahofe,” were oMlged to uae 
•nbmarine drilbi becauae the uader*water tordi was not 
at tbe time available, and their experience tbm con- 
flmted tbe raralta of drtlHng wttoto the '‘America'**- 
diacioetog the great imperlorlty of the tordL 

Method of BrunUiig SlMlIg of Oiich^ 

A ll of va know that ceriato c l a a m a of nuta, auch aa 
are toimd on the tabit at hoU^weeann, are dt^ 
flemt to break, but few of ua would hellev# that to order 
to eraA tbe kbdla of certain vatoabie apedea, It la nec- 
eeaavy to raaort to peculiar and orlclnal Indaatrlal 


» Oda dl4k!ttA7> dcvM ft tofdi 

^ PMWf a Hr at ftay^teftftTWftty^Mw. 

J liBWediSiiit 


Ohidui nuta, which are grown In certain porckma of 
South America^ were uaad dhrihg tbe war aa a tource 
of dHurebal tor gaa naakg ehd aa tha kemela are a 
vahiaUe tootf, aodi nuta would meet with a ready aale 
at dm pfMWt rima, adweveci greet dUBcuhy to expe- 
rkbeed to breekfag the eMl* without dM r oy te g the 
k a rt tolA ne e toad of about 3808 pounda la n ecemary 
toereebtbeeutoeeoWertog, Theattanttonofthebamau 
was btouitot to toil nM^t and aa a reaalt of aome 
wapictoMntn to baa hem toqM that ench nuta may he 
tovlMB quite eadhr Icr aMghg ef tletod air. The nut 


la Immcraed to liquid air for about half a mtoure, which 
to long Mough to make tbe ahell extremely brittle and 
doee not penetrate or damage the kemeL It may prove 
pntfltable to Inatall planta for the manufacture of liquid 
air to tbe viclalty where theee nuts are grown, but, of 
courae, the cuinuterdal aitpect of the propodUon la 
aometbtog with which tbe bureau haa not dealt 

Pil^Bf Hade of Bqper as a Bfanofactand 
Arade 

A PREKOH Inventor, M Dalery, propoeea to make 
uae of paper on u commercial scale for tbe iflanu 
fucture of water piping and the like by an Improved 
procefA. Ttie pipe Ih made up hy winding paper to a 
ti'ery tight iimnner, with the use of u mltable adhealve 
compound The nettluns of pipe arc fiMnned In a ma- 
chine of tbo typi* already cinplo>«ii in certain menu 
factnrea, Uie paper or tight iMiRtobonrd being wound 
directly upon the nmndrel or Klmft of tbe iiiacfalne, 
uatog a tank containing the ndlicHlve Hubotnoce, which 
to placed at a higtwr le\*el In onh r to secure a down 
vrard toed during the winding opinitlon The lust lay- 
ers are Impregnated with tar, tlien thi pipe Is gtvm a 
covering of bllmnen aa for gaa und water pipes. Suit 
able measures are token to pnalnce a 
large-diameter portion at the end of each 
pipe section, Into whleli Is fitted the 
smaller end of the sncceedlng section then 
the Joint to made tight Iqr a tar treatment 
and by wtodlng (be joint with a strip of 
8-inch tarred fabric Tests were made 
with the new piping In order to set forth 
the three prlndpul characteristlca whM 
are required, that Is, tightneea, strength 
against Interior pressure and good preser- 
vation As concerns the tfghdiem of tbe 
piping several sections were mounted In 
the vertical posttion and tbe bottom waa 
well stopped up, water being placed to the 
pipe and allowed to stand fur 21 days. At 
the end of thto time there was no trace 
of leakage to the outside of the pipe, so 
that this test appears conclusive. ^ ascer- 
tain the stren^h of the pipe wlicn sub- 
jected ti> iDtemnl pressure, a section of 
pipe was Rtopiied up by plnga and vros 
placed In connection with a source of 
hydraulic pressure by a tube pomlng 
through one of the plugs, while a pressure 
gage was inmmleil on a tube pasatog 
through the other plug. The idpe burst 
at a pressure of 20 atmospheres, which 
was ft very good result But the joints 
did not prove to bo very strong, and 
would only support four atmospheres 
This, however, to a detail and Is, of course, 
stibj^ to Inuinivoment Tests were next 
enrried out as regards the preservattm 
of tlie piping, but as tlm ehunent of time 
to here concerned, these were, of course, 
more difficult to execute In n sattofactory 
manner Tim sections were Immersed In a 
water tank, and at the end of 3^ months 
a consldcmMc dlsaggregathm was ob- 
served due to tlie fact that the adhesive 
ooni|Mund lind dissolved In the wafer It 
would seem however, that thto difficulty 
oonld be easily remedied by the choice of 
a suitable waterproof adltesive substance 
Besides, the result was largely due to 
the entrance of water l»y capillary action 
through the «id of the pli»e, which had 
not been well protciied, and on the other Imnd whm 
In normal use llie end (»f the pipe to n<it mibji*ct to this 
action. Other tests with the pipe laid In tite gnmnd 
showed very g»sHl results us to ppi*m'rvutl<« On the 
whole, It appears verv pndmblc that pliitng made of 
paper can be maniifiuH^ured us a practical article, at 
least tor numerous punsw**. Machines must be found 
to wind the paper In a very tight uiannrr Such 
machine* already exist, and It will suffice to adapt 
them to the present use A method of thto kind appears 
to be very prondslng, espwlally tn view of the high 
price of metal For temporary planls It U evident that 
such piping might render groat sendees at a small cost 
The aintuat unbreakable nature of thto article Is a 
point to bo considered, together with Its llflht weight. 
In the questl^m of transportation. Borne of Its uses 
which are more obvious might be menttoned, namely, 
aa piping which to not buried in tbe ground and to 
therefore not subject to damage for this reaacn, then 
It could be naed at a protection for metal pipes against 
cold, and especially aa a steam pipe covering Blectrle 
cahlea could also 6e protected In some casaa. In short, 
tbe method to one that deaervea careful conalderattoa 
and tbonnigh tovestlgatton. 




Q«B«ral view of ike Boll System radio telepi mae iUttoa «t Deol B eoch i K. «l wUch otottott eounulcatka wtUi sUfo at ata la bainff eon dact ad ta eotiBiMilaa 

with the raaalar lalepiwaa Uaaa 


T tin day la not fur distant vlien eviery paaaenKer 
Kteamer at sea will be just as mticli within reach 
of the regular teleiitMuie fostetu and just as much an 
Inteimil purt of that lOMteni us the modem city apart- 
ment lliere Is nothing new In this proiihecy* It tans 
been talked about and vlrtuuHy pnimlsed erer since 
radio telepbcny came Into exfsteoce a decade and a half 
ago. But today we are muklng very substantial progress 
toward the early renllsulhin of leletilitmy from sltlp to 
fdtore, along with all the other things promised for 
radio teleplKiny 

Already we are telephoning to sea over the regular 
telephone lines. Experiments nrc being carried on. 
and nhllo much retnolns to bo (kme In the way of iier- 
ferting and refining the various details of this com- 
bined telephone and radio telepluHie systein tlie reaolts 
tndicale that the Idea la fieoirihle and naiet 
Ukriy prnctlcal A person talks over the 
regular teleidioiie line and listens In the 
same manner as usual The other person 
on bourd ship also speaks In the usual 
manner Aside from m^slonal Interfer 
cskce from other radio transmitters, es- 
pecially radio telegraph, there is nothing 
to Indicate that the conversation Is other 
than an ordinary tetophone conversation 
Recently an official of tlie Bell Hystem 
was called to the teleidione at his rest- 
dence in New Canaan, Conn , to answer a 
call from Captain Rind, who was on Ids 
ship the “America** of the United States 
line as It approacbod New York At the 
tlnm. the “Arovricu" was still 24 lumra 
from port, or abcmt STD miles distant 
*'Heno, this Is Captain Kind “ 

^'Captain, fhis Is Mr Thayer of the leU^- 
phrme company I'm up in New Canaan 
1 understand you are three or Auir tiun 
dred tidies ot sea.** 

* 'I es, we were S70 miles from Amtmise 
light at 7 30 We expect to dock tomor 
row evening at 7 or ft.” 

, “Wbut kind of a trip are you havlngr 
“Wc'rc having a good trip for this ttine 
of the >e«r" 

“Well l*tii glad to hai’e liitd the pleas- 
ure of stHMiklng to you 1 think It Is fine 


large nutiilier of amateur receiving seta within nmge. 

Preliminary to her last voyage to Ehirope, the steam- 
ship “America” had been equipped with a radio teh^ 
Idione set Thronghont the eastward trip tests were 
carried out between the Ship and the radio telephone 
station of the Bell System located at Deal Beachi N J , 
some 83 ndlos south of New York la an air line These 
tests were overtieard night after night by numerous 
radio amateurs along the North Atlantic coast, and 
led to many questions concerning their purpose fUmllar 
Inquiries were anticipated upon the return of the ship 
and It was thought desirable by the teleplmne ulllctato 
to advise the pnbHc by means of a demonstration befors 
representatives of the pream 

The ev«itng of March fUh was selected as the time 
for this deroonstratlon, since the ship was scheduled 


Hie accompanying schematic drawing gives a fcnertt 
Idea of how these experiments In shlp-to-sbore telephony 
have been carried mu The reader wUI note that two 
separate stations are being used on the Jmey coast* 
Deal Beach being the transmitting station and Btberon 
the recelTlng station For those who are nxHw tech* 
ntcally inclined, It might be pointed out that the wire 
rircutt was operated on the four-wire pilnelpte hetwen a 
Walker Street and the radio stations, and on the or- 
dbiory two-wtre principle from Walker Street to New 
Canaan. A hybrid onthand balancing network, sodt as 
forms an esMtlal part of all triephone repeaters, «■- 
tabllBhed the union between the two- and four-wife 
rirculta. 

The steamship “Ainertcn,” belonging to the United 
States Shipping Board fieet, is a 2ft,000-tan verasl ^ 
gaged In paasenger service between New 
York, Cherbourg, and Bremen On the trip 
of which we are writing she carried a largo 
iNiokhig of passengers who, during the pro- 
gress of the tests, not only manlfbsted eon* 
sldorable Interest In them but also ex- 
pressed In no onoertala terms tbelr wUUnr 
ness to talk wRh persona on shore shonld 
they he given the opportunity These pes- 
sengera, In turn, had many frioids la thin 
country who were eqneHy anxious to ooto- 
mnnlcate with them , indeed, the engbugni 
In <disrge of the Deal Beach station re- 
ported an avalanche of more telephoM cane 
than they took time to count from parties 
who wanted permlralon to talk with 
friends <si board One of these requests 
actually came by from as lur 

west as Ohicagn, 

The demonstratloo not only brought out 
the poeifibiiitlra of sbip-to-ehore oontmual- 
ctMfiiu but also Uhutrated Its shetteoin- 
Ing e- ■ eh o r tecanlngs which are, la hiWNt 
measures characterlatio of igdlo la all Its 
ftnwuV regular latjMFvala throui^t 
itai test, which lasted for over aa hour, 
hibeOlglble ctimmtinicatlpn with l^he iffaip 
was iweveated by Intsrfisienct from qearii 
staOnna, pmt of which wm fib vijeilg 
at aia.. tbs iparic staUone fksar 3vW 



that we cun moot and talk thlH way.” 

That was how the convemtloii ran Over 100,000 
perseme heard the cimvesill^oa, for the radio link, 
cimnecting the wire tolcplione system with the ship 
radio set, makae um of rnilln woves that may be Inte^ 
ctpMi end heard with the usual radio reorirbif set 
It umy be that at some future date some combination of 
wave lengths will he emplo>eil to nuike the radio tele- 
phone link more or less private , but for the time bring 
the conversatluos are more or less public because of the 


to be then between ftfiO and 400 mihm from port, a dl»> 
tnnee considered to be the fklr working range, qofler 
normal atmospheric condttloas, for the radio trenaaeit- 
tera both on board ship and at Deal Beadi. tbs ea^ 
cess of the denmstratloa pr ov e d that the time had hM 
well chDon . for, with the excepUoa of 10 or 15 ndaeteg 
during, which the wtreleei waves were iubjact to 
ing,” «e the radie engineers shy, tekri^mnlnf b^ ri toeea 
the ship and rimre proceeded wlfbm ttie dUghtolt 
tfflkuUy ^ 


ingdnrii^ttltoimrb^of dfttoonet^^ the eBirtltoltttoi 
of tatortoreaceltotwousUt}otol,'att edgaariT lA 
oomniepoiel busteetofib fsooe of the tntooi^^ toramkaa. 
^ redto «dtt ^ . 

Another UnHeatoi d the radie trienhatowito tt^^ 


UinHeAtp of the radto teltpibpnei 
la fr o m l 

Mta Ift flMlF MiBjHr ttd mm 

eannHMta ^ 


■fcifr, A tskedhsmi jBseMaa 






-thttNgb ttw* at, 
loD^VVaVtr^, lif^ M npirwdi of «M-kid( 
rtlW^ffii'nifft MNtlMfi ifcmglwvt tte coaito kiww. It 
fatHNi ulMwiM atfttt*r Ib tbvBipiM to Ibma to on Mali 
DoVMar, tiMM u» waya to wbldi a ecwey 
Btoir vHIMtoly Jto itotoiiMd tor t|i* nwMo link o( • tel«> 
lttMM jquMu 

Mommtf fettto^AMrfc oomtttlcni «xert t marked ta- 
tite ai^M with which a radio n wai aga 
trafkba tWNll^ ipaoo^ Tbcw ooaAUoos rary greatly 
hem day to inr tad from hoar to boor ThU can well 
ka Ul|aatAted fay i^MarfatloM which have been made 
ta CDttidrtlaii with the radio link of the telepbone aye* 
tm» operadag faatweaa Long Beach. California, and 
CttaUag TalwadB Ttria radio link waa described in fall 
hi oar Novenibar* lOOO^ bwue. as well as the Interesting 
agperiroenta between the ateanukhtp **QIcmceater^ and 
0^ Baadi, and the n«alar telcrdiotte system. The dla- 
ttoct faat w ^ t,be mainland and tlw Island U 30 mllea, 
and the tau have been made suftlclently powerful to 
tranaityt upeedi acruw this distance under the moat 
mBfk'rorabla condltluna. On the other hand, it has been 
Amhd that this ainonnt of power la sufficient under 
gseeiPtfonally favorable conditions to make theae mea> 
Mgii reaiffily audible la New Zeeland. 6000 miles away 
Ona nf me moat dUAcnlt radio problema tbe tdepbone 
englaeera have enoounterad la the tranamiaaiao of a 
taed quantity of enrrent over the telepbone Unea In 




s^nteTO c AMtiiucAa 

aiffiartn'^gMa and other tagauhto dbera. 

CMlaloaa la tbe prioelpal oonatitaent of all vegetable 
matter; of wood, graaa, bemp, eottun. the otalka of the 
pom plant, eta But In the natnral state celluloee Is 
inUed aith a large number of other compoands, whidi 
do not dllTer very much from It In ctsopositlon and 
propertlea, but which must be removed before the cella- 
loae can be need to make paper and paper products. 
Kortunutely, these Impurities are much more subjective 
to cbomlcol reagents than the puro cellulnoe itself, and 
tite methods of prepurtng the pure i>ruduct depend pri- 
marily on this selective action of the reagents employed. 

The use of chlorine as such a reagent la not altogether 
unique, but Its practical application on a large scale 
with successful results is a new development Combined 
treatment with caustic soda and thru with gaseous 
diturlne hns been used, bat whUo tbe cellulose thus 
obtained is very superior In quality, the yield was too 
small to make the prooesa atmUlcable commerctally Then 
In removing ligno-cellalose (one of the cellulose deriva- 
tives found In many crude cellular raw materials along 
witlk cellulose itself) from Jute, chlorine has been used 
In conjunction with other reaganta. This procces has 
been criticised not akme for its low yield but equally 
because a ratlier poor grade of pfodoct Is obtained, due 
mainly to the long-eaduring action of tbe caustic alkuil 
(« tbe celloluse, reanlUng In Ita partial decomposition 
or hydrolysis, as It Is called. Again, in separating the 
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eratkma, agpadally that of rtilorinatlon. can be con- 
trolled eo well that the best yield of the best quality 
product can be obtained without any great difficulty 
Kor every JOO kllograina of crude fiber there are used 
28 kilograms of moist chlorine gas, 10 Idlograms of 
cool, 8 kilograms of chloride of lime and 5 kilograms 
of soda or its c<|uivulent of quU klltne The less alkali 
la umhI, the more chlorine gas most be need, and Inas- 
much HK ihlurlne Is the product that Is to be got rid 
of, as muih uh prsMlblo of that gas Is used, unlCNa tbe 
blMiclilng iHiwder market 1m strong, Uif*a more caustic 
sodu ulll Iw used According to tlio market condillona 
for these coiiuuiHlitles, the itroportlons of tbe two re- 
ugentH ciui he \Hri<.il iit will and niithout Interfering 
with Uie te<*linlnil t fflclcncy of llie proctw. 

Figures un> given to llluslmte Utc economy of the 
procena in coniiuirbwin ulth the ffiMlu-iiHli process, the 
snifate process and otlicrs. One of the main advan- 
togea U Uie redm^tm In tlw iiimoint of bleaching 
powder used The water consumption 1 h about the some 
us Unit of tlie other pritccsses Attimtion is culled to 
tbe fact that the iirocesH con lie cuslly Inutalleil in elec- 
tro-clmndcul pbintu which wont to use tbdr excess 
chlorine in this manner, and In large imjMr phints wbkh 
liossesH clcctrolyUe cell Instullntlons. Iherc are many 
tiolnts in tlie process which make it very ultructlve It 
api^cttrs to olTer a very logical and practical soluUun 
of the chlorine problctn It Is stated that tbe Ponillto 


aplto of tha axtremely variable Intensity of tbe radio entose and cutlcular mihstancea from linen fiber, gaseous Onnpony Is now experimenUng to see whether It la 

alggala which ara to be relayed over these lines. chlorine has been used with anccese. commerLially possible to recover tbe hydrochhtrlc odd 

Another ntmoepberlc pha* produced In the proceiM. and 

nenMaoii arhlch la a sonroe of 
moat serlona dlstnrlMiioe to 
radio tranamlssioo aftd which 
thus far hae baflled all at- 
tempts to culminate U, la Dm 
eo-eatled ^ttc ** Fortunate- 
ly, for tbe denumatraUob we 
have Joat described, there 
waa tery little static pres- 
ent Its ooeurraice Tarim 
greatly with tbe season of 
the year, and In the nortb- 
erb hemisphere la parUcalar- 
ly troublesome daring anm- 
mer Indeed, there are hours 
and even days together when 
aU bat tbe strongest radio 
Signals are obliterated, 

Tbe radio link— the apan- 
nhif of space between bita 
of regular tdepboiie system 
^-moat come. The difficulties 
in the way of everyday, prac- 
tloal ahtp-to-sbure ooramunl- 
eatkm aro nnnwrona and for- 
midable, but they are certain 
to fan braabed aside Just os 
m many otbor obstacles In 
radio have been ovarcome. 


PBm CWDidons with the 
Aid «r Chlorine 

rpHB mannfactnra of cans- -u- «r tk* h 

1 Uc aodabytbeelecttohrtk viaw or tna n 

pcooaoa la of tbe highest oom- 

msrelal Importance and technical Intermt, fur It enablm 
tha prodoctlon of a veiy pure product at a relatively 
low cost Tbe process oonststs In passing the electric 
enrrfht through a solution of common Mlt cmitained 
to k teiertaliy devised celL The products are canotlc 
soda of fin ptiig par cent purity and tbe gas chtortoe. 
Tbs fket Chat chlorine gas Is produced along with tbe 
camdjc soda la at the same time both an advantage and 
a dltodVMitage, Chlorine Is a valuable product both 
of itoetf and wbm converted Into Uencblng powder by 
paistog It into Hroe. But tbe demand for caustic 
soda ts almoat always greater than that fiw bleaching 
powder or for liquid riilorlne, sold as such In cylinders. 
1%e rtauU to that when tbe prodnetloa of caustic soda 
IsSofioMatto meet tbe demanda, the slmultaiieous pro- 
duetkm of ebtorine gaa la too great for tbe market to 
kbsorfa. Tlmgaacaxmotbarrietsed totottmatmoQffiere 
v«y wen, tor a la very connslvs and would caune con- 
atdarafala dt^>> b’ vegetotuni, fauiidlnga. and ail 
jqetal wort with wlOdi It cama Into contact So much 
sAoct hail boon dlven to dtvelosdDg additional uaes tor 

produstitoi ^ cauatie soda has been made 
^NttMF fair Idakto wtoch lue tbs dlsctrolytte proessa, 
stejT^t meuti tsrimokkrtsto haw bera woridng on tola 
^fikbbbsto recant art^ to CMmfs s* /adatfrie <i82i, 
levi.iqr Wtofawto todonokrilsd with tbe uas^ 

nroSws pntt esMoks, wou suited ^tbs 
pnpar^ tott teutons raw matwiala. 
- toUh sk tkMv swK^ bteW sad bemp^ rafUae, straw. 



Intwisr viaw sf the ndls triepbsne atatloa at Deal Beack, N, !•» ahowing the operator’a deak in tbe fore- 
graand and the antenna eonnsctiona on tbe baJeony 

1 teterest, tor It enables Several patents have been taken out on processes in May 25, 1021, to deter 
[>roduct at a relatively which chlorine gus has been used more generally to the Internntlonul race i 
in passtog the electric produce pure ocllnloae, but these prucesaes have required forecasts u-ere mu<te ui 
ommon Mlt contained too costly and Intricate machinery to make them of any furniNhed contestaxits Id 
e products are caustic real industrial Importance, or were found to give poor prepared and detailed 1 
' and toe gas chtortoe. products, due to tbe fact that the chtortoe reacted with Otlwr cuses In wlil( 
nduced otoog with tbe non-cellutose suhstancea In ibe crude fiber and gnerated particular Iniporfunce ^ 
both an advantage and thereby large quontitlea of hydrochloric arid, which bad airplane flights and tr 
valuable product both a destructive action on the cellukiae Itself. to February and Muixl 

to Ueaebtog powder by The preaent process has been used in the Pomlllo race off Randy Hook In 
9 demand tor caustic cbomlcal works since 1019. At the present time ten airplune flights from 2 

ban that fiw bleaching tona of celluhiee are produced a day and the plant la many stwclal weather 

Id as such to cylinders, being increased to a capacity of four times that qnan- reHiMmse to the nniw^c 

dnetloa of caustic soda tity IVblle various crude fibers can be used, most of local <*clebrutlonfl and 

I, the simultaneous pro- tbe raw material is hemp and hemp waste, as tbe is very poiuilnr and Ik li 
rant for tbe market to plant Is located to Naples, to toe aoutheni part of Italy, advkvs and fonn'SHtH 
Nd Into the atmoqdiere where hemp Is cultivated largely There doea not seem pigeon races. Most rai 
s and would caune con- to bo any doubt that a pare, white cellulose Is obtained now deiiend ui>on thU t 
itScA, bolldtoga and all bf means of tots process. birds until thev are at# 

latp contact 8o much Both chemical and microacopical teste are dted to dltlons of wind and wei 
tog additional uaes for prove that tbe oellutose Is free ffom all Impurities. On the duy tipfnrH thi 
Faper mode with tbs pWp poss es sed groat rigidity and rial foivcaKte wtrt Issw 
roda has been made a marked degree of transluridHy , to other words, was !» the chairmen of the 
be decteolytlc proessa, of toe quality of a hlgli-grade bond writing or printing and to the PresIdGntlal 
rrhera woridngen tfala pkper. unusual service, many 

Me et IniuMirie <1821. The proessa consteta of throe operationa, aoaktog to a the bureau at various 1 
Mtied with tbe uaa df dilute antetion of alkalL ebtortoatton with gassous chlor- and November special i 
lae, well oulted for the Uwr and waahtog wtrn a wipk alkali aolntlon Tbe for the guidance of tbe 
raribtts raw raateriato mechanical operations tovotew nro stoillar to those bouts, engaged to satvag 
4^ bstop rotosOr straw, used to tbe ordliiary potmr mlU, and toe chemical op- **8 5” that was sunk ol 


produced to the proceiM, and 
also whether tliere cannot 
be develoiied some Industrial 
used for the cbkirtoated de- 
rtviitlveM tiiut uro olituined 
thtsrein as by-products. 

Uniuntal DemandB for 
Wcftthnr Forecasts 

T HK w»rk of the Weutlicr 
Huretiu of the United 
HtatCM Department of Agri- 
eiiltnre toUclioH the activities 
of the iieopk of the country 
In numerous iDtcrestlng wayi^ 
luimy of whkii are of enor- 
uuiuH economic iintMWtimoe 
Tlic regular services, such as 
dttti> weather roi>oiiH, hurri- 
(*une warnings, and Infor- 
mation ctmeeming frost, are 
known to everyone, but some 
4»f the special services are so 
novel US lo dCMerve iqiedal 
notice 

During the last year the 
bureau has supplied valuable 
In formation fi;r those taking 
part to the national balloon 
rare and tiie International 
balloon race which sturled 
from BInntoghatn, Alo., Sep- 
tefnlier 1920, and Octo- 

ntoridMkiatiMlofc- rilmlnatloii balloon 

race at tbe same place on 
May 25, 1021, to determine United Htatea rotiies for 
the Inteinntlonul race to be lield in llrussels. Special 
forecasts were niu<te uml weaOwr retmrts and aihlces 
furnished contestants to these races. Sperial maps were 
prepared and detailed Infonuathm supplied dally 
OUier cuses In whkh weather Infonuutimi was of 
particular Iniporfunce were the tranHcnntlnental record 
airplane flights and trunscontlnentul ncrini mall race 
to February and Muixh 1021 Uie international yariit 
race off Randy Hook in July, 1020 United Rtotes Army 
airplune flights from New Inrk to Alaska A great 
many stwclal weather forecasts have been made to 
resiMmse to the nH|U<aciH of inunaetrs of Rtate fairs, 
local celebrations and the like Tills form of servlca 
is very poiiulnr and Is ImreuHlng rapidly Also, special 
advices and fonH'aHtH were given in connection with 
pigeon races. Most rarrler pigeon raring assoclatloiia 
now dciNSid uiKin this ser\lce and do not release their 
birds until thev are assured liy the forecasts that con- 
dltlonH of wind and weather are favorable 
On the duy tw-fore the niitlonul election last fall spe- 
cial forecaKts wtre. Issued to the press assoriatlons and 
to the chairmen of the National Campatim Committees 
and to the PresIdGntlal cnnUldatcs. In addition to this 
unusual service, many other demands are made upon 
the bureau at various times. For tostanoe, In October 
and November special reports were prepared each day 
for the guidance of tbe United States submarine novul 
bouts, engaged to salvaging tbe United Ktates sutmiarlne 
**R5” that was sunk off Delaware breakwater 
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Our Point of View 



H«propo«M 

i»i jjffflii.rijtfrrflr Tn^TTTrrm M§ ttmU hUnaaam 

thUwf, dM mentm to csre and 

tba Ml 0 am «mmm diat u« too 
be mm with 

^ ftlji a nh O* (bat tmottoii proeeeda oNly bi lha 
^bbMWHoM-if W« bat have parfact aplaaa 
carry capacity oaffoca 
^ tub Jtbitoay bacteria^ Hie chlnqnracttc ttovlce 
IHmjH wl^ a touch of tiie flagM* **oubtiizatlcMia** of 
^*1***^ aaatomim are able to flnd no aUgbteot 
iHUBh Hm omaa of laTaatlfatctfa have beeii X-ray«l 
jbefbea and after chiropractic treatment, with no vbrtble 
Aa mora than an adhnet to orthodox tnedloal 
'praettta tba thlpv la aboard. 

Mow tba bCiX la emnpoUed by law to b« of food 
dMmetar, to baya a common adacatlon admitUng him 
bo A onlYinlty of atandlng! to otody medlclae for fbnr 
j^oaro or otora, to paaa a atlfl examination In hla entire 
hill Hub and only then la be free to **dUgnoaQ^ tmt, 
ahi dUm to fare” under State Hcenee, 

Anynot lacking tbe fail equivalent of theae medical 
reqolmMnti mmld be exdaded from dlagnoate, treat- 
neiit ahd claim to care, la no mutter what galae, one 
who adthont tfala training practicea in any way on tbe 
hpman ipacbanlam la a menace. We dte a typical caie, 
wberaa (boaoaghly honorable iwactltloiier of one of theae 
aawar aehoola waa treating a troubleeoitie knee. The 
caae waa dlagaoeed aa calling for ordinary manual treat* 
mant—anaaMgP* call a apade a apade Var alx 
tt got thla , and tbe bone tnbercakMla which waa 
at the root of the matter baa been dlffnaed tbroughout 
tbe patlenPi body* ao that ahe ia now dying of paimott* 
ary ttAereoMa. Treatment without cooi^tcent dlagnoaia 
of the moat lnnoc 0 nt*ahpcarlng malady n oo eaaarily in* 
votraa f4ak or arror aa aerlona aa thla. 

Another aapeet la oven mom tIcIoiib. Frankly tti# 
chiropractic aefaoola bold out tba lure **tic pmparatloii ^ 
naadad beyond tba abHIty to mad and write," They 
urge^tba atudeat to wglatar now, before tba SUte atepa 
in and atiftena tba reqnlrementi , they guarantee that If 
he doea they wlU certliy him aa having met any new 
requlrementa which may be enacted befom he graduatea. 
Aa inmatlgabw* taking oooraea at one of theaa aehoola, 
waa oamful In hla fttal tzamlnattan la cbemlatry to 
aaawar every queatlon tnooiTectly— and atlU he 
"ptaaedl" Half and quarter houra am aobaOtuted for 
full booro of atudy to oonoaal tba extent to which an 
adequate ooorae ia not mUtvl Qraduatea of correa* 
pondebce aehoola am certtfled to practice, though they 
bqre never aeen tfM iaaldt of claamom or dlnlc Tbe 
teatimonlal foctmry at Davenport, la , circulated lOCMXX) 
opplii of a documoit atteaOng to a mlraculoua com in 
^a cam wham Invaadgatlcn abowed that recovery waa 
bad only aftar the chiropractor bad fatted to give relief 
and bad bam dlacbargail. Tba recorded cuma In any 
•mnt fpDow tba chlropractov'a own diagnoale-whlcfa at 
bam la tteocapetmt and at w«»at la a deUbarate axagv 
iftfltfon. gentle art of "aelitnr* hla warm to tbe 
pronmethb patlant la a large part of tbe coorae olfored 
Ibi ddpipfnftfc atodant, who in one caae la mcrutted 
^ of atmet-comer aoapl>ox oratora. A mamber 
of fbo Jl^ Torii Oounty Ifadlcal Society found a 


cb ti unrnc hr wbo bad baan highly racommendad to ba 


a Iqam wben ba had known ahe monthi bafom aa a 

^ ^ iha hlkh apotn The maaon why ebim- 

hM Attracted pemont ol aoch caUber la beeauaa 
amp way to am up a paeodo- 
ihak win aam apaciaiiaea foaa, without 
' Armrod .<i>y Ih qyft pmw nm o^ Aaiong 

Ho 

Pi ^limnnidwai amvim^ f^ 

aaima aajto pwtact On in- 
tfqaijktmhanAeMtaiy amibiu^ 

lUfarti enMai^ iulliim ba fc** igiffind 

be«R vm lu immwa h 


oa thordnmtty ha a doctor muot« Tbe propuaal now 
nMide In Mew York to llcenae chln^ctora or exponentii 
of otlMff oolti after a rump preparation of a year or two 
la in every way bad. 

Prenderu Harding and Afnaricaat Shipping 

I F the Fataa ba propHlooii, February SS, tfSX will 
be a red*l«tter day In tbe hlatory of American 
ahlpplng, for It waa on that data that Preridmt 
Harding, appmiing in peraon befom a Joint oearion of 
tbe Senate and Houee of XtepraaGntatlvea, outlined hla 
elaborate program for cNlabltahlng an American Mer- 
chant Unrlne. On the aame day a bill, prepared under 
the auaplcee of the United Statea Shlpiilng Board, waa 
introduced bt both the Houae and tiie Senate 
After reviewing our ahlp-buildlng during the 

war, which gave na aomethlng mom than 124)00,000 
groan tonnage* at an outlay of 134100,000,000, and re- 
ferring to the ab(»rtlve attempt of the Oovemment to 
eatabllah ahlpplng llnea and nm thla great fleet Itself, 
at a loan last year of approxlmalely $10,000,000 a month, 
the Prealdent said that the Iniiu^late problem before 
the natton la to tnm the ahlpa, and our experience and 
aaptratlona, Into Uie effective development of an ocean- 
goUig ablpptng service Aa a fundamental requisite for 
sncceen, the Admlnlatratlon has decided to sett the fleet 
to private owners at the current market prices, and 
accept the heavy lose, duo to tho difference between 
these and tbe first coat, as one of the penalties of the 
war 

So for so good, but, supposing that the sale were 
made, and that this Amerlctm fleet were In private hands. 
Hiere Is no poMihlllty, under existing conditluns, of 
the American owners being able profitably to operate 
the fleet We pay higher wages, provide better accom- 
modation and bettm* food, am obliged by law to carry 
a much larger crew, both on deck and In the engine 
room, must provide more life boats and men to man 
tbam, and In general are subjected to ranch higher 
opamtlng costa than tho comparing fOilps of other na- 
rionn ManlfoaUy, If our luerdiant float Is to show a 
aufflcleiit mtun upon the Invcatmant, aomethlng must 
be done to aqualUa the condtriona. The one source 
from which such asalatance can come la the United 
States Oovemment and its Treasury 
From the Trauaory Prealftent Hantlng advlsea the 
paymeat of $S04X)04)00 annually to the various ship- 
ping companies. That, of conrao, would be a straight- 
cash subsidy, and as such It would be the coosuimna- 
tion of a policy wbldi tbe Souxnno AmoucAn has 
udvocatOfl for tbe post 25 years. Most of onr com- 
petitors grant aubsiditta, and have built up their fleets 
largely by this means. Wo can compote with tbani only 
if we do the some thing 

Tbe FmaLdoit tella ua that evsn thla direct aid la 
Insattdcnt, akoe, to offset rim advantageous posltloa 
of our competitors, and he recommends that certain 
pollclM be followad and laws pasaad, which, by reUev^ 
tog the ship ownem of varfoba financial obUgariona 
to tbe Ooveimnent, would atm further tend to equalise 
the Bltuatlcn. Thus^ It Is pnqtoaad that the ownen of 
veowla be mlleved of axoaoi proflta and other taxes 
on their ahlpplng earnings, that oae-half of the alien 
Immigrants to the Uhlfed Statas ba carried in American 
vHMia; that Goveramant troopdranaport service ba 
a hn i Hrim d, imd Uhole Sam’s aoldlam and aattors carried 
to American ahtps, that a Iftarriumt Marine Maval 
Bamirvu be eata b i l rimd, tbe mantofra of wUcA wUl re- 
ceiya pay from tba Uhltad StabM In rime of peaca. In 
addition to riMir pay aaMamfaantllariiiaaiamen, and 
that joint ahtppiBf and itii mm batwmn Afimrican 
riilpf and Amarican ralfwaya ba gamtttad. 

SiigA to its main ourilna 1$ the dUpptog bill* and so 
tar aa thb fotumintaNata of the Uenbant Martoe am 
co^ccfnad, wa baltom tha^ It wm admirably meet 
rim dlfilcutt oondltlcina whlrii bam^bmpght tbe post- 
laar ^ the aqmnmcrit to nmhn nae of our 

gma ttmrdsBtJtee(--|in aeexaril lar^ the worid— 
to such i gp ot ototo at foUum. 


A Lesson of the Serpice-Sfofion 

G XIANTKD that the antomobtte butcher Is unmn- 
simablo when he drives hla car to a mess of 
junk no iiilles fnim nowhere, and then expects 
the mechanically im llneii farmer's boy who has atartad 
a little garage at the crossroads to locate all Its tils 
and fix them nil In half a ditjr Ornated that itialiy^ 
perfaapa most — of the ooinplalniM about the inefildeocy 
of garages In general, and sor\lce siailnns to particular, 
am tha result of Ignorance and unreuwA on the part 
of owners, and of unstundardlsaUtm of derign wham 
standardisation would be nltogotlter feasible. We can 
afford to grant all this, and more and Mllll have room 
to wonder In what alaughter-house a lot of gnragit rosn 
and a lot of “expert repair inechunlca" learnial their 
trade 

We are not without experience of onr own and our 
friends to illustrate all this. But In a recent Issue of 
Auto, Mr 8 F halge, than whom Britain boasts no 
more thorutighly ronqietent automobillst. tells a tale 
of such rare rUlmess that we are moved to anbsdtute 
It for any of our own A cur wlilch Ur Udge was driv- 
ing developed a curious ticking which he was not able 
to locate 8o he took the car In to tbe manufacturtr’a 
service station and put tbe prolilem up to tbe “head 
tester" — ue gather that the American cqulvahait of this 
la the boss mechunlc, the one man In the place wbo la 
supposed to know that parriciilur brand of cur back- 
ward and forward and Inside out Tills worthy looked 
It over, and rcndcreil a \erfUct that there was a broken 
ball to the fan spindle accumimnleil liy a loooe fon belt. 

Mr Edge was not more than half convinced, but ha 
proceeded with the car, and the ticking proceeded too^ 
After some 50 or 100 miles of further driving, the car 
suddenly passed from licking to a prodigious grinding 
and crashing familiar to everyone who has ever lost 
a hearing or a connecting nal while In motion Mr 
Edge stori|ied car and engine, and fingered the crank 
to see what he could discover Three cyUndert ap* 
peered absolutely sound, the fourth was without com- 
presMon or other eridence Uiat It was there A llttla 
experiment with the starter confirmed this and raised 
tbe hope that whatever was ksme was suffldeutly out 
of cimtact with tho moving parts of the crankshaft and 
the three good cylinders to make limiting lioine on three 
Inngs a posidhlUty Mr Kdge limped successfully, to 
tbe extent of some 25 miles und several moderate hllto 
When tbe car was taken down to the manufocturer'a 
service station to whh h this trip brought It, tbe first 
report was there was nothing wlia lever to be found 
of the delinquent piston or Its cunnecUng rod— they 
simply were not tto'n*’ The miggcHttcm was seriously 
advanced tliat this unit liiid been left out of the car 
on origtoal assembly, and that Mr Kdge had been driv- 
ing a three-lunger all the time Mr Edge was prepared 
to accept, If necessary, tla* impllciitlon that the factory 
waa so orgahlsed that sticb a thing wraa possible, bnt 
that he did not himself know the dlfTcnaice hetwecB 
a car that wus all there and one Imking a cylinder 
be could not grant He finally navlnced the mechanic 
that the fact of the car’s Imving gone Kuddmly bad 
Implied that it had been mure or less good So tbe 
internals of the car wore ordered ransai ked to a fur- 
ther search for the missing memlierH— and these wem 
found, to fragmentary condition, tucked away In odd 
eomera of the crankcase and the fly wheel well I lha 
tester wbo bad imide the dlagnoslB casting discredit OB 
the fon assemhiy was then able to recall that tbe foe* 
tory had tried out temporarily a new plattm alloy, and 
had reiJectjcM u bet'amte of its very tenttency thus to 
crack and fly apart 

Thu tale la one of those that grows as one Itogen 
over It fresh abeurdlUea that had prevtoosly escaped 
one cropping out each time one retnns to It We tw- 
qpectfuliy mibnilt that untU sontethtog better happeoa 
to somebody whose posltloa stampe him as equally an 
authority and equutty to he credited in bis narradv% 
Mr Edge's experience will have to stand as the workTa 
record to lervleeeUUfla attatoment of tbe ultimate aero, 
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Helium Productim Plant No. 1 at P«rt Wartk, ttmm wUck tha Mmfjt wtm- iata Mhua iir Ua dlilgibtaa 


I N a fcenerml way the ptibllr 1 m uwnre Umt helium la 
noa-Inflauiumble — (IKrertng radlcHlly In this reiipect 
friMii the hydntifm ahltli haa hltlierto been employed 
In balloona and dlriffiblea. The man In the street can 
no doubt recall that the Government started about four 
and a half >earM ago to devise pmeesees by which 
bellam cunid be obtained on u big scute for aeronaulkal 
purpesos, but uiUde fnau thin understanding of the sub* 
Ject. relatively few of tlie populace have hud more than 
a miperfldal knowledge of the sources of hellam In this 
country, ivt the iw*thods employed for Us recovery, 
and of the problem Involved In preserving the gas In 
large quantities when once garnered from Nature's 
stora 

Willie we had In our pusHesaita <m the day the 
armlsllcM was signed 147,000 cubic feet of helluiii« 
averaging OS per cent pure, still It whs not until lust 
December that tlie gas uus put to practical service 
when the **C 7 ' was (bus ««iabled to voyage fnmi Hamp 
ton Hoads, Virginia, to tlie Natbsial Ciipltul and bock 
1V> get a hotter idea of the slgnlhctim^ <»f that achieve- 
ment it Is needCtil only to bring to mind the many oecs 
slonH when a spark or a flume led to the utter destrnc- 
Uun of balloons or dirigibles by cimvertlng ibotr con- 
tslned hydrogen Into a violent explosive Hepeatedly 
we have been told that ntmospheiic ele<tiicity constl 
tutes n contlniiol menace to hydrogen lifted aircraft, 
an«l it la a matter of reconl tliat the navigator of Hie 
Britlsli dirigible* took especial cure on that account 
to av<ild thonderatorms durfog the flights wi^t and east 
across the Atlantic In 1919 And fur war uses, the 
vnlnemblllty to attack of the hydrogen-fllted balluun 
Is especially serious. 

HeUmn Is one of a series of rare gases, and, curt- 
ously, It was discovered first In the sun by means of 
the spectroscope as fur back as I8QH— 27 years before 
Sir William Uamsoy Amnd It on this gbibe of ours. 
Subsequentbr, other wdentlsts obtained the gas in sniaU 
aaeasores In the laboratory and for experlmontal pur- 
poses, and up to 1917 there was In all likelihood not 
more than 100 cubic feet of the stuff available The 
cost of lU production at the Ume ranged from $1700 

to $2000 a cubic toot. 

Helium, next to hydrogen, Is the llght- 
ost of known substances , and while 
helium Is twice as heavy us hydrogen it 
Is capable, nevertheless, of exerting In a 
balkum, for instance, on aM>ciiatcmal power 
of 92 0 per cent when compared with the 
latter This Is a seeming paradox, hut 
the explanatbm is a simple <ine Tlie 
buoyancy of a gas Is gaged not directly 
by Its iqieclflc gravity but by the dlffer- 
Hice between Its weight and that of the 
air displaced by It Both hydrogen and 
bellnm are eo light, judged by the stand- 
ard of air, that the difference In their 
lifting power becomes nduttvely Inslgnlfl- 
cattt when applied to aeronautics. One 
thousand cubic feet of pure hydrogen wIU 
mlsp 7n.U pounds, white u similar volume 
of pure helium con support a load of 
60JUI ^unds. A non-iitf1ammab1e and 
aomewhiit UKire eiiinomlcal mixture made 
up of 8(1 per cent helium and in per cent 
hydrogen — ^whlch has been proposed for 
balloons und lUrlglbles— would have a lift- 
ing power of 03.4 per cent of hjdrogen 
aktte. In other words, a thousand cubic 
fleet f»f this coraMnatlon of gases could |jr* &Navy 
oustaln a trardeii of 7918 pounds. 


In 1015, 8lr William Ramsay wrote to a former asw- 
date In Amorica that the British Qovemmeot was 
seeking helium In large quantities fur qse In airships, 
and lie stated that he bad suught unsuccessfully for 
the gas In the exhaust of coal mine ventilating blowers 
This coniinunlcatlun reminded the redplent^of work 
d4ine by two of onr physldsts. In 1007, in coonecthMl 
with Duturut gas derived from certain wdls In Kansas. 
That gas had burned badly when tamed Into the public 
mulna , and upon anabsts this fault was proved to be due 
prlndpalb to the preecnee of a marked percentage of 
nitrt»gen But daring the toating of tlmt natural gas It 
WHS also dlscUMcd that it carried more than 1 |Mr cent of 
hclluui Be 3 ond bring a matter of sclentlfle interest at 
(he time It <iccusloaed no comment worth mentioning. 

rnder nomial rircuumtHnees, the recovery of heUum 
from natural gas would not have been essayed, for no 
one would have thought of suhstitutlng an extremely 
expensive clefurat for the low-prleed hydrogen. The 
stale of (lie art of liquefying gases In 1017 Indicated 
tliat bv existing niethfsls tielluin lulgtit bo separated 
from niituml gas at u niinlmum cost of $80 a thousand 
cubic* feet, and even at this figure the British Ad- 
miralty was then ready to contract for more than 
190,000,000 cubic feet of the gas— so irmcli did It prom- 
ise to cimtrlbute toward military success. Thus stlm- 
ulaied, and urged on Iqr our own desire to do tbs utmost 
to bring the straggle In Kurope to a close, the problem 
was attacked untler the generul direction of tite U S 
Bureau of Mines. M<«ey was allotted generously, 
and In an ustunbOilngly brief span results were realised 
that showed we had masfored the fundameotal and 
controlling fsetors of helium prodnetfon 
Our war-Ume activities tn this field were, as might 
be expected, prinriimlly of an experimental riiararier, 
and the plantM erected for this purpose were so dsnoin- 
Inated. These were three In number, and each of them 
reUed upon a distinctive method of extraction. Two 
of tlie works were set up at Fort Worth, Tpxoo, and 
were designuted as Plant No. 1 and Plant No 2, and 
the third one a as built at Pstrolla, In the soiue Btate, 
and was called Plant No. 8. Pbmt No. 1 ntiUied the 
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1 Jnde process , Plant No. 2 was based upon the 0liu4e 
prucese , and Plant Na 8 was ormiged to use n truly 
Incealous departure !n the art, so-called JsffMse- 
Nortoii t^rocess, of wholly American concaption. AU of 
theoe eetoUlMbments were supplied with natural goi, 
containing from 00 to 1 18 per cent of helium, which win 
topped from the Petrolla wrils, th«tt having a dally 
output of ]0,9(Xi,000 cubic fleet of gas. This gon after 
the extracthm of helium and a portion of nltrogcii, waa 
then fod into the commercial malna and distributed to 
ThRlas and Fort Worth for heating and lighting. 

The setmration of helium from natural gaa depends 
fundannciully upon the fractional distillation of gooes 
through compreesiun. which Induces beat, and subs^ 
quent expatfslott, which itfomotea refrigerotloa— the 
gases that liquefy at higher temperatures predpItatUig 
from the mixture sooner than ttioee that require lower 
temperatures to bring about this avqian. The linde 
pmcees, originatinf with Oarl von Unde of Germany, 
relies prinriimlly upon what Is termed the Joale-Thnm- 
son effect, which Is inumoted by the sudden expowdon 
of a highly eompresw^ gas wlM Issuing from a soiklt 
nossle The progiesalve cooling resulting from this 
expansion Is snlklelent to cause liquefaction of aU the 
gases in naturul gas save heUum, the one of lowest 
boiling p^Int llie helium content of the natural goo 
retains its gaseous stote and. In tills cuadtUim, cm be 
readily drawn off fnnn Us liquefied assoclaten 
The Claude iiroceasi, Invented by Georges Claude of 
France, employs a liquefaction cycle In which att ex- 
panrioo cnitine Is Interposed. The Joule-Tliomoon rifect 
Is oesd, but Its value is rsdooed. Inasmuch as the orig^- 
Inal cum p yoi l on of the gas to somewhat lower than 
that calM for by the Linde syoteo. The moxlmuih 
clUlUng to attained through the action of the expansion 
engine— 4 the eneradslng oompressed goo, on expand- 

ing In the cylinder, and dvdng work, Indncea a very 
derided drop tn temperatiuns, and this to ample to 
liquefy all but the belluro In the natural goo. 

The Jeftolee-Nortoo process to built, tn a oeoae, upon 
that devtoed by Olaode and yet to different in ednie 
eoeential particulars Rach nnlt censtots of three ex^ 
penolaa engines, and a meoanrs of refrlg- 
emtioo to oecored. os In the otiier methodo, 
tor throttling nonleS. the purpooe of the 
newer cycle to to extract the heUnm by 
a for more econoiaical uee of power, tn 
the Linde syetam a very heavy expqndb 
tore of energy Is needed to co mp rese 
the gas to a high print In order to get 
thenoftor the fulieet bmefit of the cobP 
lag effoct of expansion through throttitog ; 
and most uf this initlta power to Istor 
on wsstod. It to trito that the €taud« 
proctii operotoa oottofoetofily teii 
pHriary expansion then the Qemm ehe 
A, demands 1$s* mergy; but again, 
a large riiare of this force Is dtoripstotf 
before 0ie cycle to coonMiit the M- 
tMtoe-Narton ayttess, en the other hand, 
does its worie with ctUr s taodereto 
presslon of fbe gas; snd mu^ 6f the 
poww aeoMsarw M this Mfvtee to ^ 
served hr coD^ tarn 
tn e on ipf es tom Thus the engtoe* 
tte tiMrid md rifiitiitoitottog 
ttea md Mptog to do totos of the erifo 
ptus|t5ifc Bach of 0e 
leactirito a #ihr«nt tomtNpkf^ i^nff 
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ii in i M t . il* m qwBt|»a ■pow «>ti- 

^ IntW ««(•• W« «ki>iditiii«ta|r. 

' tmiip tlf» Mums jdist Is is ■» ««olii- 

» 4 tsts ^Sd sons vi Its fSstsns 
AwtiMr ststfjr to StsSM ttatr proper 

^ |Jb4b iMat «t»rted vp earl/ in 
Umft «if MlBi nul tor 8ef»t)Mnt»r of tbnt 
K WM twraluf <mt ott lyi avarafe of 

fk^ to apoa cntitc toat daltr «r 70 
par Mato; a&d fagr roproeaa^ tba 
gW| It w|» to Ma* tba pcodoot to a 
puHjto Of aotoMUttf ofver 00 ooat 
daada i^aat beoama acttoo o« too ut of 
Ifaar of lotot aOd tiatoro tbat moatfa waa 
oat It waa iMdtat gaa of a arada rangtog 
betyaih 00 abd TO par oaat iwHwiie Bj 
tbt md of Jaiimir, 1019, when Planta 
Koa* i aad 8 were oloaed, tber had maau 
toetorad Oboot 800,000 cable feet of be* 

Uanie The Jafferteo-Korteo pUmt waa run 
tor expeiinMOtal parpoaea afterward! , 
and dortot lha paat twetwmMttth, tor 
abort period^ a product waa obtained 
there oarnrtna a maximiMn of 48 per cent 
hettum. AU of the inTeetlaatlonal work Intarier d 
at tba three eetahllabiimte bae entailed eipeaalan 
en oatlaj of about 9l,S00/N>0. In retan, 
apart from addina great^ to onr toeh< 

Blcal kaowledaa, we got a oonunodltr worth* at pee* 
war prtoaa, an/wbare from $800^000,000 to $400,000.00(K 
The hidlum fntnlabed by the Linde plent coet oa $140 
a tlkwaaiid enblc toet; but the eaperieoce galnad war* 
ranted the price, tnaamach aa It gave na nauaaary data 
upon whtdb to plan Prodnctlaii Plant No. 

1, wfaldi la BOW In foil operatlan at Fort 
Worths Vexaair under the dlrectton of the 
Navy Oepartnent Tbla tnatallatlon baa 
a rated eapadtj of OOgOOO enhie toet of . 
beUuro per diem, and, baaed upon oper- 
ating cfiargaa oe^, can tun out helium 
92 par ont pnra, at an expenditure of 
$00 a tfaonaand cubic toet However, the 
n. 8s Bureau of Mlnee la confident that, 
when the Jeftorlea-Norton proceee la Im- 
prove d and brought to a cmnmercUil atage. 
bellmn can he procured by it tor aa little 
aa $80 a thouaand cubic toat While 
he ttum even at the latter price would be 
probihitiiva gnerally aa a aubatltute tor 
hydrugcB, and tberetora baa no immediate 
progpeet of adoptkm in dvll aviation, adll 
toe program made In the art gbice 1017 
li gnnegtlve of what we may reaeonahly 
expect in toe near future. 

The U. 8, Qeoloffcal Survey baa con* 

Ciudad an exhauatlve examinatton of our 
hetlum-bearing natural gu and baa tabu* 
latod Joat wbm natural gat of tola char* 
actor can be found and glvan the per- Seme ef I 

oentagea of beUnm pr emot In each of tor neruni 

tbaaa aeraal flelto. The richeat aouroea 
are locnted In Texaa, Oklahoma, and Kanaaa, meeaured 
In a goantltatlve and qualitative aenae, and leaa prom* 
lalng araaa are altuatod In OaUtonla, Montana, and 
Ohla Theee are tha only acctlooa of the country where- 
in tt amid apparently be practicable to midertake the 
recovery of beDum on aa todnatrial aeaW. 

In the tturaa StatM flrat mentioned there 
are wdle that emit natural gaa carrying 
more than JBO per cent of helium, hot moat 
of the writB.f«dctog them In their entiretos 
yMd Jags than that 
The origin of helium in natural gaa la 
a moot gueetlon, and a aubject of great 
edentUto tatermt It la the belief of many 
aarang^toat bdlum to a byproduct of 
” taking piMf wlthht 
the cmet, and while tola might 

aeodmlt mr toe ptea en ce of helium in the 
gtwMplieNi It doea not neoagaarlly explain 
Ite agndation with natural gaa. Doctor 
BMhard Bs Moores of toe D 8. Bureau of 
iBneg; who luu^ bad to do totimatoly with 
oipr heltam r eamr eh e a, hu pototod out 
that tor gaa arena U toe nelghhOrbood of 
BatooBg have rtotveft up to toe pr ae tor 
tone totoe totot^a84m.OOO cable feet of 
hgtttoff. Thli told oovera gn area of not 
mdSitogtt^e^or ton aqaaiwtotlee; and 
M doai hto helleto that within tola re* 
up^enm, mnuto laeee ummagnnwi 

sis n >, s twai nkt tftoHsM Its snssats 






■ , S 't 

V & ■ ' A' V- 


Interior ef e hettum plant* The three lyw ' h ae la at the right ere eonnected wlA 
eipaugian englaea. At the left end rear are the AatttUng cdumua into which 
the purified hdlum la led 

1 , at pro* aide thehlobe la of primordial origin and In no way flaaks at 

XMX10.00(K connected wltli radioactivity In other words, that tmlner hui 

It oa $146 our aubtorraneun helium had its primary aource in the expanded 

toed war* atoMMpbere. end that It was entrapped to remote sede- ftasks liai 

nary data mentary forumtiona or otherwise abaorbed or impria- $2,000,000 







Seme ef the theuaande ef eteel fiaako ranitruetad te hold duugoe of helium 
tor aerenauttcal uae. Urn ward *ar^'* la a aurvival of war*Ume caawufiage 

meeaured oned during geological changea. If such be admitted, Ingly. reti 

leaa prom* ond aaauroing that the helium baa an tohmnt tendency when cha 

itana, and becauae of Ita llghtneaa to migrate aurtoceward, then rustnmuri 

try where- It la not hard to underatand why helium la ao often gondolas, 

ertake the found to the gaaea Isaolng from tnlnml qwtogs and motors co 
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celunwa toat draw ef the purified 
te one ef the expanelon enginee 


Ukewlee to the natural gaa Identified with 
petroleum. He this as It may, and tbU 
aspect of the problem cun be left to 
those of scientific mind, the |)ru(.ijtaL 
angle of the matter Is how to gamer thls^ 
gas and to conserve It before it Is lost lo^ 
us In the free air 

We have It u|sm the anilHirily of tbots*- 
fumlllar with our resources that we are 
ulln^big to go to waste every 24 beunt 
more than 1,000000 ruble, feet of heUum 
and It Hpems that If we Installed proper 
collecting faclIltlcH within certain sections 
of the oountr> It would be quite fOHSlble^ 
to nccuiimluie dally anywliere from A,000, 
000 to 0,000 000 cubic feet of helium The- 
Importunre of this iMMumm apparent when 
ne reullxc that big 4Mrlglbl4H!i of the 
IHictt^ of the 111 fHtwl Zn V* call for fully 
2,700,000 cubic feet of buoyant gas. Ami 
even If ae take the mstswary steps ti»- 
gather helium from Suture's underground 
supply, how arc we going tt> amass It until 
retpilrad for use? 

I The (foveminent Ims Initiated expert 
wted wlA nienta toward this end Tlie liellum here- 
nto which totore obtained from natural gas by the- 
experimentul works and ITtsluctlon Plant 
Na I to Texas hus been stored to steel 
flasks at a pressure of 2000 i»oun<lH, and each c*oa 
tatoer has held 200 cubic feet of the element when 
expanded to atimwpherir preSHure Tlie c*ost of thesu- 
ftasks has represented a heavy untlay. more than 
$2,000,000 to fact, and for tbeir pr es e r vation addi- 
tional exiamse of considerable moment has 
been Incurred. Therefore, researches have 
been instituted looking to cheaper meth- 
ods 4d keeping helium after its extractloa 
from natural gas. Up to date these es- 
Miys lm>'e been confined to storing the* 
gas In a specially preiiared chuinber lo- 
(•ated In the Oovomment experimental 
coni mine at Bmeeton, Pa There Is rea 
son to believe that satisfactory resulta 
might also be secured by similarly utilis- 
ing the ulmndoned workllitfv of uUwr sorts 
of mines. 

While helium may be found of use 
niun in iimn> direct lima, and of peculiar 
value to studies having t<» do with ver> 
low temperufurHS, Its most promising sp- 
llcatlon seems to be to the field of aerial 
navlgallon Aside from the Immediate 
benefit due to an abundemment of Inflam- 
mable hydrt»gen. the adoption of helium to 
Its stead will have a decided Influence to 
pnmHitlng commercial 1 ransiiortatlua by 
lighter than-alr craft Helium Is leas ac- 
tive than hydrogen In spektog to work 
of helium ^**3^ outwnrd through the fabric of the 
amoufiage imprisoning envelope, and a balloon or 
dirigible Inflated with helium will, accord- 
ingly, retain its buoyancy about a third longer than 
when charged with hydrogen Heretofore, it has been 
customary to place a dirigible's engine in underslung 
gcmdolas, so locnted that the exhaust gases fnmi the 
motors could be kept well away from the bags charged 
with hydn>gen As a consequence the 
propellerH have hud to exert their Ihrusl 
ofr-4'enter Mng reiiM»\ 4 H| Mune distan^-e 
from the longliudlnul axis of the inoln 
body of the cnift Thus for a glvtw 
speed, nH>re liorsepimer luis l)een retiulnMf 
to pnipel I he aldp than wrmld l)e niHHl 
ful If the engln4*« and i»roiwllera could 
be ammgetl lu u foshlon mure nettrly akin 
to that of tho power phint of a water- 
borne Aessel Tlie employment of tnmm- 
buatible liellum nould nnder this |mwsI- 
ble, wtuild do us ay «ith tlm suspended 
gondolas and their dnig or fricthmal re- 
slKtnncc, and uoiild enable the designer 
to olttHln l>etter nsralta from every lM»rse- 
laiwcr »»f his prina* mox'ers. 

Ilepurlflcatlnn units have bora devel- 
<»IKSl by the U 8 Bureau of Mines to he 
used in treating the helium remaining to 
gas bags of bolloona or dirigibles and 
which has become weukraed through at 
iiiospherir dlffushA By this means, the 
partly vitiated helium can be separated 
from the commingling air at low coat and 
qulek^ made ufidn fit for buoyant ser 
he purified vice* The purpose of this, of course, Is 
m enginea both to conserve the gaa and to mlnlmlxe 
toe txpenae of ita adoption In aviation. 
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Modem Miracles of Hshes 

I. 

Some of the Conoiu ThingB To Be Seen bjr a Cloee Obeerver of the Piaoatorud World 

By R.P Cnmford 

Hhuti»sruplii( by E. A. 8anb(ini, Nsw York Kooloirlcal SiKrIety 


Ol'«HfNO flfihMi In on aqbarluiii Is like Htundlna oo ■ 
O i^irncr of Fifth Avenue, New York, and watchtnf 
(he buHter iwrade of Mllkts fraiheix broadcloth and 
^utflwuyM ICO pramlnK by Ttie moat Intereatlns things 
iilMiut htUtea, the Huuie uh about people, are often never 
lold 

FlMhes umiH an far different fnitn htunan beings after 
till lliiinun nature* Im \ery much the aunie whether in 
the water or out of It life 1« a buidnetw with flsbeti 
jiiMt UK II 1 m with UM. Keeping In the wiclul sHlm In 
the (a-eiin or buc‘k>urd pond rei|olreM jiiat altoiil um much 
immeuvering and dl|iloimi(y um it doeM on 
Mflh Avtmue 

MitdeniHlay flahCH are quite dlfTerent 
fnnii tlielr anreatom. More pmiierly wi 
should Huy that our Idetw uInmU tiNheH art* 
the things that have i hanged Modem 
tUiy flalieH hear and think Tliere are 
tlNhea that actually leine the wattr and 
have hecn known to illinb treeic Home 
hHhefl when they go courting drew up like 
a voung inim tliey put on tlielr drefw 
Kultrt for Mte <K*i'aMfott Modem-day trai 
elent im oc‘eun llnern have nothing mi mod- 
em day HiUitm. One of tlie funnlent tlilngM 
Ih II HeoHlck HhIi They have been known 
III get Heash k Juki like people eaticciully 
when lielng tninM|H*rted In tanka on lioani 
a Mti*Hiiier Heula are not flMlift*ii, but Mine* 
they belong to the tieetin nmy be IncludtHl 
hen One at the New York Aquarium 
dU*d a while ago of fatty degeneration of 
tia* heart, Juat aa though he had been a 
Wall Street bn»ker or wrnlthy maniifai turer 

The old-lime pblloNopUerH anti Mlentllh men used to 
find a whole |t»t of direful ihIngN fur Hailors to eiuniun 
ter on tlm rteef* Ttiere were t'ornttant tiilnitleH tif 
IlKheM then Tliere were octopUHes that strangled 
Mhl|N4 and crewn Ttie aHliea of the aea home mixed 
with wine, would prudiiet coughing, hot AuhIioh and 
ileath and If you were luckv enough it* rectiver, you 
would forexer want to he Nailing on (he Heiuc Thene 
ttid time plilloHU(rfieni dldn t kntiw alt the fliihoB that 
lived In the deep and ho they Imagined a lot of raon 
Mtem and iiecullnr thlngn therein for giNKl itHNUmre. 

Tfie mudera dux inlnu lea 
uf rtKlitw He in the intMlem 
xliHCOverteii about these Name 
tlaheH that tlie old time phi 
hiMofiherM found w* lerrl ty- 
ing Tiulay there are Just 
ixvu parts of the world 
whose InhabltHnlN are not 
quite fullv known One Is 
riM* deeitest Jungle and Hie 
either Ih the dee|H*Nt oeeun 
'*rite (M)dM helfing to tlie CK^con 
-when U comes to eataluKlng 
unknown t h 1 n g h, lienmse 
there U suth u variety of 
minute ns well uh larger 
foniiM <»f life Thert have 
-tieen exploratUmu of ocean 
de|)ths, but of couriw, ime 
can hardlr walk about there 
at leisure and examine 
exervthlng that comes Into 
^iew Kiu>w ledge of fishes 
liuH BiwaTH lieen more litu 
UchI than that ooncemlng ter 
restrtal animals because tha 
latter are uuuv nxatliiUlib 
There ore few places In #e 
world where any great num 
ber of flsbes are kept to- 
gellier Bx fur the numt noteworthy la the New York 
Aquarium In battery l^rk, which each year entenaUui 
oxer two nitllhm vtsltum. It U the largest aquarium 
In the world But even at that there are no dealers In 
rare AHhes ns there are In rare animals, and the 
aquarium must go out and bring In Its own exhibits It 
must conduct Its own study of Individual Ashes. 

It now aeems c(*rtaln acconllng to the latest sden 
tlAr Investlgntlons. that Ashes do take a anooaa now and 
then, even if they tan't close their eyea. Recently the 
flshM in an aquarium were examined after midnight 
with the light tamed low The fluhes bad assumed 


unusuHl iKHdtiona and when the light was suddenly 
turac*d up they became livelier Many fiahw in on 
aquarliiiii are to be seen leaning against a wall or a 
riH k, and there \n no qoeatkm but that they are taking 
a rest Furthermore, when apparently asleep llshas 
take tm a darker color than when awake. 

FlHbea have aonie mental power, for every Asher 
man knows bow dlflknilt It la to catch a Ash which baa 
once been hooked and then has got away Bmne of 
them learn to become tame In the New York Aquarium 
and friHii time to Uroe their actions resemble play 


SilentlKts now heliexe that they hnxo mentality, but 
probably not enough to he able to associate dllTerenl 
IrttMis, 

lu imoilier lni|K>rtant respect Babes are quite like the 
great human family Uteri* are any number of speeJes 
that are quite talkative It will be surprising to most 
persons that Ashes make soundH, but u nuuiber of them 
are ver) noisy For instance, the Ash of the Haemulon 
family, called grunts, grunt The drum Ash drum, the 
sea ravens, called Sally OrowlerM by AHlieruwn, growl 
like puppies over a hone, while the puffers wlien held 
m the hand produce certain sounds like the grinding of 


teeth Tlie captain of a boat am bored on the Lower 
nitdson one night reported that the weokAah croaking 
underneath the boat were making enough noise to keap 
a light sleeper awake. Just what tbeae Ashes were 
saying hi one another. If anything, la not to he prlnMd 
heip. Perhaps they were complaining about the motor 
boats keeping them awake 

The pugers, which jue popolar Asbea in New York 
Bay. can claim another point of reaembiance to the 
great human family They can swelt up. When a 
puffer sees a shark or any other belligerent Ash coming 
hot foot after him, be simply begtna taking In water 


or air, and aweUa up to nearly three times hts usual 
slae. He creates sodi a big ImprasMnn that tba other 
Ash undoubtedly begins to woa4er If he would make such 
a dainty tldUt after an. The puflSr Is a food Muffsr. 

PerhapM the must wisiderfni sort of Ashss are those 
thst can leave the water and even dlmb treeSi The 
climbing perch Is am h a Ash, and It la often on eshlU- 
ttoo at the New York Aquarium, It makes good prog- 
roM on land, and on special oocaatona will ascmul the 
trunks of trees a distance of oeverat feet The Ash 
has learned to use Its pectoral Ana to keep It from 
keeUng over to one aide and uses ttm Ana 
and the spines on the glU coven to pull 
itself along The Aytng Ashes of the 
Houtb Seas, by tbe way, have large enough 
pectoral Ana to raataln them on Algbta up 
to a quarter of a ralla 
Many Ashes can at will change color 
A grouper at one moment may be of pale 
coloration and nhow few markings, ^en 
he may suddenly settle to the bottom of 
the tank and reveal a series of dark bands 
striping Ills boily A red coney may turn 
pale, tlie lower half of Its body becoming 
almost while Troptcal Ash, especially, 
have this pow*er of changing color, and 
during tbe mating seasiio asmune ^rlng 
colorations. Bctmtlsta have found that 
these cidur changeit are brought about by 
the contraction and exponslcn of color 
ccIIh, which lie In deep layern of skin 
Tlie Iridescence of Ashes is due to reAect- 
Ing tlMMues. 

If yiqi tire Just u plain ordinary istrt of Asherman 
who itoce In a while hlkeH off lo a neaihy vtrearo nr 
lake, you undoubtedly will Ih* Inierested tn know- 
ing how tlm novel Asliefi to bo Amnd In an aquarium 
are iiecnre<l 

There an* no dealers In ran* Ashes as there are 
In animalM, and Mim*e many AHhes die off, the exhibits 
niUHt lie reiilentslied to some extent every year The 
New York Aquarium show-s Ashes from as far south 
as the Benuudus and Florida, from all the adjacent 
Atlantic c'oaMt and fmiu all the fresli waters east of 
the Alleghnnles. It Is quite different Ashing for aqua 
rium specimens. You can’t 
use a hook, and Just any 
Ash that you pick up won’t 
All tiH* MIL 

A short time ago tbe New 
York Aquarium had bulU to 
order a dO-foot boat to use 
In i*ruMng about the adja- 
cent ctwsts. Every week dur 
Jag Hie warm season rhls 
boat Im stocked with pro- 
xislons and a party sets 
out on a Ash-cfillecting trip 
In the bottom of the boat U 
u well, Ailed with water, Into 
which tbe Ash are thrown 
after they have been caught 
The well la open so that 
freah Hea water la kept Aow- 
Ing In and out throu^ slatM 
and wire netting Two or 
three days are spent on a 
trip of this sort, loMp$ tor 
curioslHes akog 
One of the mowninark- 
able things Is the cwmge in 
the kind of Ash svallable in 
certain locaUtics, Only a few 
years ago ssa horses were 
amailngly common all 
around New York. These cuts Uttis ftriiss, only Avs or 
rix iBofaea In length, but with tiny beads shaped like 
those ot horses, were so copimon that tbs New York 
Aquarium chhas tbs sea horse as its oAldal emblem or 
trade mark. The aea boras design was used on sta- 
tloneiy, golds books and badges. Bat today there Hanot 
a SM ^rse to bs found l^i the vlelnlly of New York, 
all of them apparently having been Idll^ off In a hard 
winter a few yeaA back. Sbeepsbekd Bay on Long 
island ymn named ftw the ahestnOmad, bnt that dah |s 
no kognr found la this vSdnlty Dis madeerd Is re- 
ported to bs gultting the shons near NSw Torit, 



The pater, ehowa here InSated, can take In either air or water to make him 
three times his normal Mae 



/.ffri The PortusueM miin-of-war rnont eoiupleaiNW of the jelly (UIhmu Center i Shurk-wieker hoUlas op a pan of water wdsb- 
Inic Xl iMNinda with Uw unjOiled power of Ite metloo-dlik. JUfatr A eariowi epoeiineft dreaead op te prove (hot the baade 

of tmum Aebee are etrlkia«ly kumoa la appcarmace 

Seme curiosltiea from the world sf the aqnaifam 
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CertAtB Mt aiw obooII/ to bo taMn la coruia irfaoMi 
For the grtaii mongr bi tu be ftmatl near comt 

rMb> brtag k tropIcBl flab Fbnmdera, tu wbicb fwiiUly 
tb^ hkttbnt brtnagB, are bmad wbere tbere l« a aandr 
botJMa. BlackllibM anU cuimeiK are omtally tukca 
armuUI old wbarvea. KUihefl uOgrate moth like Urdis 
troidcal Aabaa often cumlnf quite far north for the 
eunutfet aeaimi. 

The uoM amUtlooe aearcbn for aquurlum eablblta 
mean triiii to the Bermudaa and Florida On micb oe- 
imMoas lame tanka are loaded on the Bteitniisni and 
need to tranaport the flab on the return trIiNL The 
water In theae tanka muat be oonatantly renewed and 
oaoaUy the ateauuddp punipa are kept bngjr pmuplng 
new water* It la on ocvaaMiii auch oh thU that tlie 
dabea ahow everr qrtnptom of aeaidcknem, getting 
along eery well in the am Itself, bat objecting to the 
rough ride on the boat Wb«n flsh are to be ehlpped 
by boat they are uwailly nut fed for a day before aurt 
tng; end their tneala are abn otultted during the Arnt 
few days of the journey 


but tJuqf are quite human. They are alwaya full of 
cnrloaity and rump about the tank like youngatera. 
Meals can be fairly eoidly trained to perform. If they 
are being taught to play bail, however, the ball must be 
loawd to them until tliey accidentally do what U h anted 
and then they are rewarded with a piece of flah The 
seal beglna to nee that if he does the same thing every 
time he la going to get a piece of flail, and no It 
(■omes a luatter of habit. When u troup of HealH are 
traveling on the road, giving jierfornianoeii, there are 
always two or three understudies who are teaming the 
tricks; 

Hut the biggest miracle of all is that perfoniied 
hy the atorllsli While most fishes have power to re- 
generHie their fins If they are not entirely tom oft, 
this fish cao regenerate Its anus If they are tom off 
Half of a Htarfli^ inuy he destroyed and the other half 
will gmw again In fact, cases have been ret^orded 
where an mtlrely new starfish grew from (toly the cen 
trul group of cells. 


oil from coal tar, and also that It would furnish thctiv 
with a fuel ihut could be used to gisNl ud^antuge In 
the place of gasoline. 

The use of beniul, also derived from coal tar fur run- 
ning Internal couibusthai engines has been desciii>eil In 
I be iwMt, hut there In another fuel which inin he uiadc- 
from coal tar and which apparently gives inucli belter 
results. In the distillation of cfaiJ tar tiiere is obtained 
u pnsluil, (Sllefl nuphlhulene, which Is familiar to all 
in the fonn of tar camphor, unetl to kee|» the moths 
awnv from Llutbos When the pure naphthalene U 
treuted with hydrogen gas In the tu’esence of nltkel* 
which acts us a (iitiilyst, tlare Is pnaliiitHl un cntlre- 
Heiies of cttiniMiunds according lo the number of 
liydn^gen utoiiis added to the naphthalene iiiolefule. 
Wlmn IhU ntiodier U four, there is obtained tetrubydn* 
naphthalene, or tetniJln fi^r sliori , a coJorh^ss llqoht 
with a cburacterlHtk mlor, ttolMug nt JUCt degrees iVnil 
grade Its ivscmbhmc*c it* gaHollm llt^s In the fact that 
It In fluid at hnv (eiutienaures ind ilmt Uk Ignithsi 
temperaum is etaoiHirullvely high tTU- 


The New York Aquarluin made three 
attempu to aecnre aume porpolaea from off 
Cape Hattenis. The first two attemiits 
were unsuccessful, the small whales dy 
Ing each time. Finally a seine 1,000 feet 
king was stretched not a great dlatunoe 
out mien a number of porpoises were 
behind the net a rowboat at each end wus 
started moving and the pi>rpolHes were 
landed on the bench In order to keep 
them from dying tliey were phussl In a 
salt water pood hack of tlie lieach, where 
they wen* again fished out the following 
lounUng and placed on luard u sthooner 
for sblptnent to New Turk Of i^mrse, 
ptHTpolses are wunn-l>J(S>dod, alr-l>reathlng 
animals and md strictly fishes nut nlnce 
they are warm bhsKled, they always pre- 
smt tt real problem In handling, for 
when idai^Ml In a sinull uiiioimt of water 
they heat it tu such an extent ns to make 
it abmist liiipusHlble for them to Il>e Hu 
tlie water has to lie changed fretjucntly 
while iiorpolaefl ore being shlpisNl, and In 
the tanks In which tliey are kept In cap- 
tivity, the water iiiiinc be renewed uioro 
often than with most fish 
Frequent excursions must be iimde ta 
the fr^-water lakes and streuiuH. For! 
fish to be found near at band, tanks urej 
loaded on an old wagon and taken t<» msit^ 
hy lakes, Thm there are trips by roil 
to more distant p(>lniM. 

About 2fi0 different varieties of fislies 
and other residents of the oc*can and hikes 
find n home at the New York A<iuarluin 
each year There are many UmIics that 
live only a short time and ottiers tlinfl 
are perfectly satisfied with their surround 
lags year In and year out Kfforts have 
been made from time to time tt> put her- 
ring, menhaden and butterflaii on exlilld- 
Him, but they refuse to ll%*e In cramped 
quarters. On tlm other bund, a ntrlped 
bass was perfectly content to live tn the 
aquarium for 20 years I A gnrplke lived 
for 18 years and a Pacific green turtle the 
same length of time But a big-eyed her 
ring lived only a week 
It keeps one ailendunt busy half his 
time cutting up the food for the fish, 
which constats mainly of other fishes. 
Tbere ate some residents which have to 
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At one time theee IHtle 1iersee**^were cemmen arooad New Yerfc, 
but they have all dtaappeared 


degrees) It rewmbleH IsmKol in tJiat the 
exploslunN obtHlniHl with U ure gentle snd 
there In no tendemy for It tu tuke Un tu 
the i*yllnder 

Tlie main udvantagcH of tolrulln urv ils 
high Hpc<clflc gravity, OUT'), iind llseiiiiuMy 
high culorific iMwcr [s*r unit weight, 
which Is 11.000 cutorles iwr kllogruio 
iigulnNt 11,000 for gasoline i)n Ihe >olu 
metric IuihIk, the calorlth |iuwer of tet- 
nilln In IIhSMI culorles |Mr liter, ugalnMi 
70tN> for gHNollne iinU HTiOO for hensol 
IUhmuhc t>f ItH blgli boiling tMilnt, it Ifi 
IniposNllde to use leirulln by tlMdf, but In 
iiihiilxiun* with guHollDe, beoxol wad uhYe 
iud in \tirlouH cimililnuihatN and proi>ur 
thsiH, II KJ\es xiry good n^HiiUs In the 
uutoiiNrfdle etiglne for i xoinple, an e<|uaL 
iiilxiiin of teiralln and Itensol will xtarf 
iMn II odd engine, und lltere Is no dtlll 
nilly 4xtsrli«ce<l in runnim, tlie etigliie 
with Tills fnel 

I III re reisnil\ apiHiinsl a rejs>rt of 
mane \ery Infornmrhe tests made wilt, u 
2 1 1 mixture of Ismiud nlrohol and nt 
rnlln f<ir the (IiIuIIn the reader Is re 
feireil to Auto T(s linik, 1021 Noh 11, JH 
and ri llie engine was of JW horsepower 
anti ilie tiuburcror wiik of the ty|H UMst 
with giiKolliu fut I 'rile letralln fuel gnxi 
about .!0 iiiileH |n r gallon whlh the satm 
Him blue got bni \2 miles to the gallon 
with kUHolIm 'Hie sjieed nwhisl HTi ti* 
(K Hilles I* r la»ur 

Alii ii trultn iihsihol Ismsfil mixture 
Is also II \ii \ giHHl salp^tlioti fi>r gusullm 
In r aiming Internal isaataisiton C!nglm*s 
Ihe uilMiin (im lie umhI to start is»Jd 
tuornrs It floes not foul the simrk plugs 
and there In no dltlkult\ ixiieriencod with 
Its use iba to the preaentnf of water In 
Ihf tJirbiiretor 'riie calorific |iowcr of 
this mtxiun Is 8-Fiit falurleM (ler kllugrum 

Vt the pn sent lime the pnHluctlon »»r 
tetriflln Is not \er\ great, hut its de\< b 
oiHnent will be fiiat, as the brdruoiiidtth- 
altsu*s hu\4 other Important fSHiiinen iai 
uses as Will AVhetlier tin available suit- 
piles of these iimlerlnls. that Is Isiixul and 
tetruHn, nm fill the dtmiiuris for a motor 
fuel will detiend largely <« the devehip- 
nient of till hy prodm t is*ke o\id and tin 
use of ndtp In the /dais of iswl for in- 


havw a special diet For lashmce, the lit- 
tle SHI horses which used tu be so popular required a 
dlstjqC minute crustaceans called Oaniuoirus, and neoes- 
sttaMTtko attendants hunting up the fine sen moss on 
whIHt tfw crustaceans were found. A wh cow at the 
aquarinm refusrd to eat lettuce and Insisted <a 
grass and bread. 

Some four different kinds water have to be kept 
In dreulatloD. There Is ordinary filtered water from 
tbs boy for tboae fishes which are not particular, just 
•0 It is salty , then there Is sea water for those who 
would not stand for anything polluted, and, finally, 
there is both warm and cold fresh water f«>r ttawe fishes 
rsquMttf It The sea water ori|d&klly was broui^t to 
tbe squarlnai \39 tank steamer and this mipply has beat 
ta OfHttkiia) use ever sinee; flowing back to a large 
rspervetr tbrongb flUsrs. In winter the sea water 
has fo be iisalted for the troidcal fishes and In suiumer 
it is sqffdUy ssseattai that it be refrigerated for the 
nortbem AiAms. 

flssis MshNT* attvfflt SftsMton, but fow people know 
bow tbtF are trained. Hmt *fn not fishes, oi course, 


Tetraliiif tke New Motor Fndl 

T ub world's aniiply uf petroleum is limited. It Is be- 
coming Ittcroaitlngly dlOcnlt to locnte- new oU fields, 
imd the old depoidU are beginning to run dry It Is 
more apparent each day that substitutes nw petroleum 
and petroleum products will soon enter the market hi 
large quantities , and the sooner this occurs, the longer 
the petroleum will lost 

An artificial situation was bnmgtit about in Germany, 
n fow years back, due to the cutting off of foreign 
aouroes of petruteum and Its distillates. The Oeniians 
runted to tlie one mineral which Is found In abundance 
all over tbe world, and concerning whose possible early 
exhaustion we need not be worried— coal When cool 
Is distilled to make gas, there are obtained, along wdth 
the latter, Uy-producU which are much more valuable 
and imiiortant than the gas Itself One of theee Is coal 
tar, aboqt wiiich we have beard many times tn the 
past, aa the source o( raw materials firom whidt syn 
tbetlc drngH, perfomes and dyfw are made Tbe Ger- 
mans found that they could make a very fine lubricating 


dUHirlul and li4MiM.li(ild porpuNes Kvtut- 
unity, as the petn>ti*um Hupplles liefumi ixhuuHtcd. tliU 
plan of operation will refclMf more attention ihitn Ik 
accorded It at the prenent time, altbough even todai 
there Is a mf*veiiient afoot to educate iieoplc to iim- 
cuke instead of coal 

Conerete Houses 

T ub use of coniTi'ti* liouHes Is becoming common io 
\iirjuus fONtlmiH of The coimiry In ixinnectlon with 
ilte giitcntl program for titi* IniCHtlgatlun and Imprim^ 
nirtit of liouHing lYmUltlotiH nt>w lielng carried out b\ 
the Bun^u of StundurdM, scxeral irlpN of liwpKtlon 
have tH>en made by ineinliers of the trtaff of that bureair 
to study ImprovementH In the building of cuncrtti- 
houses 'Die trip recently made Included many prn>HTK 
In the vl<4nlty of Ptttri)urg1i, Cleveland, Clilcago and 
UlnneapollM. Great lint>rovcm«ntii, bidh In the ordinary 
ones of the coocrete and in tlie archltoctural aad oroa 
mentsl effects obtained, were noted on this triix It 
seems certain that some style of ixmerete house will 
become very conimon tn tbe near future 
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SCIBKTlflC AlffiffiUOAN 


NelM»*« “Yictory" Mikoi Her List Voyage 

T iJlC greatMt Imttle of the dujrs of wooden Hhlpt wu 
that of Trnfiilimr— tile UHutt noted of tha llne-ofr 
liattleahlpM In that atapeodoni light was the "Vic to r y ** 
—and the iiMwt fiitHoiiM of the many faiuoiw captatna 
and adndralH that fought and bled on that great day 
wiiR tiH* lioiiiortul Nilnin \\ho, Hhot down In the hour 
of trldmph on the quarterdeck of the 
Victor}.” extdretJ a tew hours later 
In her cockpit 

Now all of three thlngM hai»pened 
over 100 yean ago, and on atipred 
alive iieople hove ho carefully pre> 
served the old three-decker, that bIw 
I s uHtmt t<Hhi} and this In apita of 
the fact that her laiken timbers were 
fashioned and treen ailed together 
over ino yearn ago or. to be exact, 

In tlie year 1765. However, the mv 
ages of time ond weather tell, and 
despite all her staunchness, and the 
loving rare with which slie ban been 
lir o s e rv c d, the old craft Is In a bad 
way Hence. It wnn recrtitly decldeil 
liy the Admiralty to place her In one 
<if tlw older and smaller drvdockn, 
known as No 2 ut the Portsmouth 
Navy Yard, and give the hull n thor- 
ough examlnnrlon Ff the iNittom ilm 
bm are found to he tot* far gone to 
permit of the slilp remaining afltuil. 
or to w arrant reenoMt ruction, the 
“Victory" will hn\e tlie little ntime 
dock all to hemelf an her final and 
iHwmanait resting place 
When she wiih ducked and nnwn 
tered, It was found that much of the 
tx>(»per on her bottom had been dls- 
idaced, and that there was wmic dc- 
cay of her Umbers. At the present 
writing no detailed reimrl of her con 
illtlon Ui available It la to be hoped, 
herause of the fbuie of the great 
sailor— n fame that has reached far 
beyond the Uintts of the British Navy 
Itarif. and la nowhere more gladly 
recognised than In our own United 
HUtes Navy — It Is to be hoped that 
the grand old ship may be preserved 
for many generatlcuia to come 
Altho^ the three-decker llne^if- 
Iwttlesliip of the Klghteenth Century 
was a dignified Impressive and hlj^ly 
picturesque object, she was mit a big 
vessel. Judged by modem standards. 

Thus, wo are tf»ld that such slilps of 
100 guos were, In the year 1720, 174 
feet htng by 11 feet In the extreme 
ttrettdth. and that they measured 
about 1100 tons and that In 1740, or 
Just before the "Victory" woa built, 
a three-decker was 178 feet tong by 
51 feet In breadth, and measured 
about 2000 tons. The latter figures 
were exceeded In the "Victory," which 
was 186 feet on the gun deck, 5J fhet 
broad, and of 2162 tons measurement 
In the same |)ertod the 100-gnn ship 
•carried a complejmnt. Including ofA- 
•cers and men. of about AlO Nelaan*a faoMi 

These ships were built <if oak and, entering a dryi 
because they were biUU In the open, 
and many of them, due to tlic urgent 
demand, were built of ahHolutely 
green timber, their useful life was 
oftm of short duration, unme of the 
ships being unsenrlceabla after 10 or 
15 years. This happened, of course, 
only under cundltlnns snch as ob- 
tained In our own war, when we were 
slapping ships together In any old 
fashion, la answer to the demand for 
"ships, riitps, and yet more ships." 

However, when there wss no nr^ 
gent rush, and seosoned timber could 
be naed. these old battleships proved 
to be exceedingly staunch and of long atmtad T 
Ufe, as witness the "Victory," bunt 
in 175®. They were constructed of selected oak , well 
seaeoaed, and the scantling was to our modern eyes 
of enormous dimensions. It Is a cartons fact that the 
fastening was fay means of treenails htstead of by netal 
spikes or bolts. The diameter of the treenails, w« are 
told by OhattertoB la his deUi^tful book "ttilpa and 
Ways of Other Days.' was determined on the basts of 
one tnefa for every 160 feet length of the ship. The 


bottoia behnr the watertlns was eofsrsd with tyrtht 
brown psper over whkh was naUsd a lAeatUng of tidh 
copper platan 

We gbow a longltodlnal section CC a typical tkree- 
deeker of that date; The guns Wetw arrta^ la rows 
along her three decks, the lower guaHlsck being a Utds 
above the aaterltne. These de^ ran from steal I® 
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NeUM's faMa ddp. tkt metarjr,” apoa wUdi ha «al at tha Baltla 
aataitag a diy Ja th at Pat taa w ath , tai which aha wfil laat panaMMatly 






LsngltnAasI secUon threngli a tiattlesldp sf tW 

sirartsd. Tbs ships were balH sf sdected ash tad tf great isttdky I 

rted oak , well stem, and riieee was slso a fbmeastls^leek forwsrd 
r modem eyes and a quarter-deck aft Below the lower gun-de^h were 
I tect that the oolM the huge hemp cablen 786 fhet In Imgih ttd 
ad of by metal over 6 Inchee in diameter Bern alee were Ike posrdnr 
nnails, we are magyriiiee; stores, ete pelatad Us Idp s ^hU BI t 

Bk "Ships and with a ysHow stripe akem eeeh ttne of ports. A cheat- 
tt the bests of ered effect was prodnesd by psUtlng tbs ports Mhck. 
be ship. The A "ffrst rate" carried cither 81* oy cnpoondem cn hbr 


arid «n!r(w4tck WWW • 

Hw Mid tha alaaidyid apd aoihiiagr giah ajt 
an idd-ttawiattiaihlp wan ow«-gMB^ aaalaitlMn waMt 
M donHa ttiwall^ anr wan than afefaR^, h(R th, 
jWfda wan laivtr thaa anrtMnr waad, awM Id ihwIaNr 
daja o( tha M a nh a d t Hariha ar thh 
an «r tha cUmr ahi^ OaaafOa 

laiiNat rnmA hattlaalilBa «iMid. » 

acahvard IK dwt id taatih, had 

,T~~1~ ~* — ir~T T — nit mioniipinlBi 

dacranr, henan oC that, hM awdtl 
iliangniid M hhlpa mn Ra# dtlh 
an and with atirtad cluita. It waa 
all Omot omM da to haM OMr awd 
whad M d wind. 

Ab iBjnrt^^Ao Kri^ 

T HB Kmpp w o td rt, «t JBmoh. sen 
our attenUan to n etatensnt Ip dor 
Nbvembw Innw smong tha ■TOasel* 
lAncotts Notes;" to the Ufset that they 
had at the time three howtbnn wsder 
coostmetloar aleo to a *9at(gst and 
Trademark Note" la the TTirswbOr 
issue statlBf that this firm had 
pHed tor FrvsMfa patents on eight In* 
ventlflBs perialDing to gain gun 
raoonts, etc. 

Messrs. Kmpp tosl that theas Itaom 
ara apt to spr^ the Imprwrina that 
they ara aettag oontrmry to the sttott* 
latloiui of the VerailUei Treaty. Thw 
accordingly request that wa glvamnoa 
to the explanat i on that at the mo* 
nunt, three S8*ecntlineter bowltssc% 
which bad been purebaaed ftoas tha 
Kmpps by the Brasilian Ooveenment 
betore the war, are betag moonted at 
Bsem, with the e x p r awi of 

the Aiunta and under tha se q^vh i cn 
of the Interallied Control flmmalseinn 
Beatdea Uieee three guns, it Is SKpUdt* 
ly etstod, no vrar matartal has been 
made ot the Beam plant slacs Bis con* 
cluskm of the treaty 
With regard to the patents msn* 
tiooed, It Is potntetd out that neesa* 
sarily the Kntpp firm made nnotroue 
invsnUim during the actual paciod of 
the war, and that at the time It waa 
obvtcmsiy tmpoeslble to protaec their 
rtgbu In these lavwitluBs to caentrlee 
wbirii were then at war with Oer* 
many It is the deslra to protect 
themselves to the proprietorsiiip of 
these tovoitlons that has led to the 
flltog of the patents to question, and 
the very cogent tofersnee Is snggestod, 
that If tha Kmpps were at present 
engaged to warlike activity, the last 
thing they would do would be to re- 
voal this teet by apptytog tor patents 
to the Btatente natloas. We are very 
glad to print this exi^snatlon, end to 
note tbo careful sttentloa which Is 
appaientity bstog given by the sun* 
agnsent of the Krqpps to tha eontontn 
of the BontimRe Amsucav. 

ObMTTBtkM «l star Otkn 

T aa Tatlaaa Otaa rwi R i ' i haa Jaat 
poMahad tMT wtanaa 4Mlia« 
wMi o b aa r r a Utaa «( ate, cetof.' m 
SdunUtt'a aonatkal w*la (nadlM 
bar Oathoffi Dina af Uw-tRiMHa 
nw aapamta oaialaai, liaaaf l a wpK 
ttval, « tba abaarvdltaa M taw 
Ratio Saatlal, 8.1. M Boowjlta 
48), with nalaioa *9 1 O. Ctata 
S.I., ot rtlaarteh Xtaatr at 4«il|a% 
m« of natarieh OatlRS at thteiaa, 
Iba toaith la aw Mas «at|lo(> emh 
Uataf the Naatta «t lb* im taa, 
aad aMiBa.iiw HanaiR awaaita4*a 
and apwtraLtirta ta aolwat mi ta 


*f Tmfbl 


•Hlataika 


«tab bp aa tarte d aa brUtac tbaR 
KIM ta { M taMteiaa tabr a 

witit aatta «r •NMd-#***' 

daiiitfiit ttdtaiadw aalK 
Qwtaf ta ta aSKb thasfeatiiM 
nspsrwwws ■■■ 




Sugars of Great Price 

4>f ^pdcial Uses^ Wbtth Mon Than Their Wei^t in Bullion 

By James H. Colbns 




lA.tKnaidy Taa^UisUow 
„ mArMt tat tboae who want 

, «[ot wim bturam, yet 

a W iry h o ^ ^ sndinctty 

Xt; ti **tr 0 h«lote»’* ono of tbo 

< hWM ana hiost eipiauiva of a very 
jt^lVea^fag'Utte of ptoautta developed in »- 
yahVf ^ JkmertCMl crMml«t»--tbe nine 
igaMh Pat Op Ui UCUt tm-gnim poch- 
agpi it VaX Its price in fold for that qaaar 
tUdp, araUN Ohoot S40 grnhidr and ten 
gtekmn o< motar IA5 gnilna. U U worth 
rirtnhHr onomkl a hnlt tiinea its weight 
ta 90 L IBwnby the troy pnond. It costs 
ukoNi thaa tfi oonoee of acrid. 

TUplriurtleiUamre anger was orlgteelly 
awsm u ''ttyoose^” or mnsbrootn sugar, 
taeonss U Hi foiAd in ergot, a mtcroee^plc 
mgiHh BsrtheloCi the fleet lYeneh cbem- 
tst §nt prspered It from trehehi msnas 
(A 100^ and some Idse of Its seardty Is 
gilaed when on* knows that this manna, 
thtOKcrsdon of an Insect found in Penria 
and l^pritey In tho form of ooeoons, com 
elsts chMy of starch, susar and gmii de- 
rived fiem a qaiclei of idohe thistle upon 
which the Insect feede. Within the last 
ewe years, it has been found in the resurreetitm plant 
that gapws abundantly in our Houthwestem states. 
ittiis is the ftunlllsr plant sold as a curiosity, appar- 
enthr dead, hht ciHiibig to life when placed in water 
Clnntatiiing two per cent of trshaloae, American cbeoH 
Iste found a more abundant material from which to 
fenake ft oommercUlly^-abundant In the sense that two 
<tr three pounds of this soger yearly will take care of 
all ttMir cnstomera 

What dofM the stuff look llke-*and what Is It usecl 
fort Just a ffne, white crystalline powder, sweetish but 
not sweet Ih taste, and, Uke all tlw rare sugars, used In 
the delicate Idsntlllcathm work of the tMcterlologists. 

We all speak familiarly of barieria There is the old 
Joke about them bring called germs hn Germany, pani« 
sltea In France and microhes In Ireland. ITowever, even 
to the hbctertotogist, the majority of them are Intiidble 
under the highest power microscope If we first thiuk 
of the Infinite variety of plants In u tMidcnl Jungle and 
a botanist turned louse to Identify and clsssliy them 
and then think of the tsicteria ns u niicnwco|>lc nnd 
aub-mlcmscople botanical aorld, as infinite in its vnH 
«ty, and the bacteriologist turned loose to identify a 
few thousADd of them In one sitort llfb— then we got 
the bactrirla Into some perspeeUve. 

To Identify many of them, the bocteriologtst must 
find something upon which they will grow, and they 
aldnsr for he ramot see them. Planting 
his particular bacteria upon some **rul- 
tufW* Uke one of the rare sugars, whh b 
Is their eonffenlal garden soil be raises an 
invisible eriqi. injected Into a rabirit or 
n fulned trig, this culture produces aymp- 
toma associated with that partlcnlar kind 
df bacteria und the ideuUflcsGim Is »»» 

Even were it cheap, trohuloae would not 
dp for hfsne btew, because St wlU not fer- 
tMtt with drdinary brewers* or bakers’ 

^ yeast, but certain wild yeasts am said to 
y^rugst In ib and some of tboae wild 
yeaatn-wwhfrii are bacteria— may be of 
great fmpiwtiiUoe to man. If benign, they 
wlU peftapa improve his products, enrich 
Ms or cure tala maltdieSk and If they 
halMw (0 be maligii, they wUl igkott his 
^ ■dm or iQiupe, make him etek— even kill 
.bbUr A rare gubataaee Uke trebsHsw may 
liSLlba oriy meUte by whldi thay can be 
OtudMi #sqauae pare trshaloae has hem 
“ . until pdwi very Uttle 
inh has brim, .done 
i4o|p«ngim%viiri\iMld 
t Jgwjgtlgetpy* » 

-or awM'nMf wnm 

ft 









The tag soalslu a posad of Msomgir sSwrt fivo onW wortlu Tlw tatth tahb tm Souort 
wwta of tMtahsa OBi flffy msW worth oovon a half doSor to tht oxtant dwwa at tta 

Sttgar— the taUe variet y v sr s na trshilaas 


Indirectly you are buying these products as part of the 
sclcntlflc research work you suimort as, a taxiiayer, a 
cmitribator, or maybe a patient 
The rare sogara ha\e been devekniod chiefly through 
the ecientlflc research of American cbemlsta, and tlv^ 
are entitled to the sole credit for producing them coiii> 
merdnlU* ilefore 1014, German chemists had failed to 
prodiuvt them In cheiiilcnl purity on a scientific sculi— 
some of thetii they couldn t produce at alL 
American reaearch in this little-known field, was tiegun 
by chfuntris working for Cttcle tbim Tlielr jt»ti. ut Oil 
outset, wus lo study problenis connected ulth the pro- 
duction of ever) -day stigiir ns we lm<»w It in the suimr 
bowl and In s^rup With a number of assistants, Dr 
C H Hudsnn began this work seven or right yearR ago 
In the carlKihjdrate luhonitory of the United States 
liureau of CiieiiilHlry Cane synip pn>dui'ers In the 
south were having trouble — people complained that 
their S) rnp frenuently fbnnenteU or erj^atnUsed There 
is an ensyrne known as ’invertaita'* which can bo mixed 
with syrup to prermt that, provided It wmld l« made 
cheap enough It is found In many > easts and other 
fungi as well as pollen grulni, beet root and other 
Bourres. It Is a ferment or ‘*en*> nw ** This work with 
Invertaae dlre( ted flltentlisi to the rare sugars, and the 
govemnumt riiemims wimt aftsfr them, paaslng from 
the study of practical problcnia to pure research Himm 








of the rare sugars were already loiown as 
lHlM>ratory substunces, but methods of Isu- 
hulng ilieiii were \ugue and uncertain In 
iiKiHf cuses, they hud not been renderat 
pure, and In no I'use hud they been brought 
to the print of munufacture nnd made 
a\iilliil>le for Hchutlfle uurkersL Better 
met hods wire de\lHed for isolating these 
known Hugura, and later making them In 
quantlt\ other rare HUgiinn were discov- 
ered b> mciiiUrH of Dr Uudson 8 staff. 
One young chemistry U 8., who had guae 
Into tbe labi>rati>ry rigid after taking bis 
degree, fuond these rare augurs so inter- 
esting that be speL*iaUied In them, esrvlng 
out a profession for himself Tbe govern- 
ment's carbohydrate labumtory published 
Its results and went back to prsctlcsl 
Hugar-bowl proUema, roost of the cbwn* 
Ists pertldpHtlng In the rare sugar hunt 
leaving the government eervice for work 
far from rare eugar llehla. But T Swann 
Harding, tbe young B S. who found tbeee 
rare sugars fascinating, kept on seeking 
ways of maanfkcturlng them, and a^ 
tracted the uttentlun of a pharmaosuttail 
concern far-sighted enough to undertake 
thrir commercial devehqmieot Ttiday, Ur Harding Is 
not only the chief authority In his unbiue profnarion, 
but pru< ttcttlly the only specialist in hla line— to pars- 
plirase tjouis XIV, the pnffesslon, It Is Ite! 

**\i Ik not u large nor an luunenHely profitable line 
\ct ' lie Mtys, ”hut for wliutever It Is worth 1 am It — 
living i»nM»f Uiut u bruin, no mutter f»f how low liorse- 
[Htwer, will get ivuiiewlM^re In eleven years of speiiali- 
■ation** 

Ah Hn outcome of IiIm work the |Hist three >eani, tbe 
rhemlctil story of nstro than one nm» sugur brought 
cl<»w*n tn dote wlndR up with it referemv to hla work 
In the Hugur Iwwl Ik only one number of a large 
fiimllj of organic riieiiiUmlK, kmiwn b> the word **sug- 
iirH Ihen are d<»senH of tlieta and new <»mw are 
UIng dlKcovcrvd etery now nnd then Like all organic 
chemIciiN, the\ fMtur In M>Hteiniith gnuiim and these 
groiifM ure iiutiietl iimirUlng to the nimilsn of carbisi 
iitoma octurring In the molmile Tlnw ii Miexose^ Is 
so ( iiMihI liecuuHe It hiiH kIx iHoiiik of larlMSi 

The mujorit> of tht roro sugurn are ram Indeed. 
Tliey liuve been iiimle In the lulMirHtor> in minute ((iinn- 
tltles, studied to Home extent, but remain chemical 
furlosltles. Alxait fifteen of the nire siigiirK already 
liiivv Home coiiiinenhil InijMirtHnce-. and otliers will 
LX-entuulU Ih lidded lor rare MiigurH are itiOMtiintly 
being studied cheinlcnll) and buetLriologlcalb. and nev. 

1IHL»K fonnil for them every little while 
They ure In LHinstant demand tn the sclen 
llflc World thmigti the\ were new*r avall- 
uhle eoiiiincahill) until two or three >earM 

Ago 

Tlie first rare HUgar Htiidietl by Uncle 
8am s chemists was "rufflnose,” which Ik 
the NL^ittnd iiHHd ex|lrt^Kl^e at flTO a 
pound It rcully cooHlKts of thn*e Nltnpler 
sugars nnd cim tm iMiHlatly broken down 
to ‘mrillfioHe,' and *'U\uIohh ’ or wholly 
broken down to “gnlattose,” ‘gluwMW’ and 
MevnloHe* It was first foimd In a euca- 
lyptus, described hv Mudle In 183L* John- 
Nton first niadi Hie Hngiir In 1843, calling 
U oucBlyi»tu8 sugar I/dHeati oryHtallsed ll 
from sugar lieet resldueM, mlllng It mf- 
tluuKe fnmi the hrench word * U* refine” In 
1830. Kltthuuw*n tsululcd It from cottcsi- 
KeeU meul In 188-1, cnlllng It “gnssyposs.** 
A year Inter TollenK HUggeHted that all 
these sugars were the saute thing, and an 
ft pmvsci Hudson and Harding evolved 
It method for making it in 1014, sad Har- 
ding later de>iiied a methoil of manofkc- 
tnring it In commercial quantities. At flGO 
It pound, tbe mfltnose In our oattoaased 
nteal alone would, tn one year, more than 
pay off our national debt, for it is worth 
$30,000,000/100. But It would cost mare 
than the national debt to extract It, «nd 
a fow doaen pounda yearly are all tbe 
Ktentlflc world requires. 

(CkHriinnsd on pass SSS) 
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Automatic Train Coniro} ICd 

What the Recent Acdon of the InUtMate Commefeo OwtwlM 

ByCMCMr 


F on an inanf yeani an tnvcntor* hay« clalMd to ba 
nbte to produce a derlce which wlU antomatlcatly 
ocmtrol the npeed of a train, or atop It it the toglWtor 
falla to MM the atgnal, rallroada have oenfcanM that 
the ptaOM propoaed were iinpracUcal, that thegr wonlilnt 
work in bad weather, that they www too aotpmdfo, that 
they wouldn't Increaae aafety matulaUy* and that tluy 
were lumecenaary anyway where btodtHdffiaUi wwa 
emidoyed A ahntlar eatafortcal nit of ofajeetlaiu baa 
Iwen urged aipUnat every revotuttonaiy Invcnttoo, air 
brake, automatic conplert Unotypa, automatic teleplu»e 
exchange, etc. 

But the old order cbangeth and glveth way to the 
new, and the new In thla matter la literally an “order*' 
from the Intmtate Oommerce Oommladoa (dated Jaa^ 
nary 10. 1022) to 40 of the leading rallroada of thla 
country to toow cauae on or before Uarvb idih of thla 
year why they ahould not be required to Inatan anto* 
matlc train control on or befure July 1, 1024. 

In aptte of the flnc record of wane of the rallroada^ of 
bondreda of rbonaanda of pBaaefigen carried learty 
without a fatality, no one aerloualy queatlona the fhct 
that American rallroada take a heavy toll of Uvea and 
llmha every year, and for yearn Invontora have been 
clamoring that their automatic train control devlcea 
would largely decrenae such toll Now we are to aee 
wliether nr not modem odence can atop aome of the 
wicked loan of life , thla order of the Interatate Oom* 
roerre Oommlaalon to thoae enthualaatlc over automatic 
train omtrol appears aa bidding fair to be aa ravoln- 
tkoary in tta reaulta as was the invention of the air 
brakes 

The Interstate Oommerce Commission has not been 
led to Issuing this order arbitrarily or suddenly Prom 
1007 to 1012 the Block ftlgnal and Train 
Cootroi Board of tho I C O. has been i 
nperating. as a reault of a Ocmgreaslonal 
reaolutlon, and since 1012 ttie I CL C nrf 

Hurean of Bafirty has continued such in^ i ' 

vestlgntlans. As a result of 14 years of M 

labor the I 0 0 has come to the ccmclu- y 

slim that auhimutic control of trains Is * 

practicable, that the use of automatic to toft 

train control devires Is desirable as a Aa Ut 

means of Im rearing safety , and that the Aai A 

development of iiutomatlc train control moJe I 

devlciwf has reoched u stage warranting / 

the inslaUallon and use of auch devices 
on a more extended scale The auccee- 
alve Investigations with their aatlsfactory 
rasults, and the recogni»Hl obvious need ’ 

ftir BonM* such devU-c, resulted In the In- 
elusion of a soction in the transportatton ' ■ 

act of 192(1 whUli places upon the I O. O. 
the duty, after Investigation, of ordering the tnataUa- 
tion by the inirriers of automatic tmln-atop or auto- 
matic tmltt*contpol devires whlrti comply with prt- 
serthed tqieclflcatlons and requliwments. That mdiUm, 
now section JO of the Interstate commerce act, pro- 
vides 

“That the ct^mmlsslon may, after InveatlgatiocKi order 
any carrier (qt niltnmd subject to this act, within a 
time speclfled In tho order, to install automatic tmin- 
atop or train-control dexltMs or other safety deriecs, 
which comply with Hpuclflcatlons and reqnlremsate pfo- 
■cribed by the commlsrion, upon the whole or any part 
of Its railroad, such order to be iHsned and pabUriwd at 
least two years befure the date specified for Ita fill* 
ailfiimt “ 

Skiglttocni will understand the afflculty whicli fheed 
the I C. O In pnonulgutlng speciflcatloos fur a devtca 
of this kind Hiich sped licit tloas inaat be all-lncliutv% 
and yot n<» <iiie of them must be coatradlctoiy of an- 
other, either In wording or In resutta. Not one tnort 
specUlcatlcA than neu^wury must be included, In ordCf 
that aa wldo a latitude a» ponrible be given raltrondl 
In choice, and )et not one too few must be sUtad, in 
ovder that the device selected be sure to ha adaavato 
to the work to be i»erf*jrmed 
The deflnitiun of automatic train-stop or traltt-eontxol 
deHesa adopted by the L C c is ns follows 
"A system or InstallatloD so arranged that Its opsp* 
ation wtU antomatlcally result in eltbsf ons or tbs 
other* os both, of the followtag modlttons jirst— An- 
tonatM! Train Stop.— The uppUcatton of tbs braigto 
vntlt tbs tnUn has bacn brought to a stop, BseondL— 
AntoBtotte Speed Oontrol — The appUcadon of the 
brakss wbsB tbs speed of the train exceeds a prescribed 


rata and coodnaed nndt tba ipisd baa bm la^toid to 
a pcodetermlDsd and prsacribsd toto” 

Tbs X. 0 O. apecUtas that all d aric ss ad o ptad nmto 
meet certain gonoral nqvirmeumf AU antotaatta ttato 
stop devices must he edtetiva ifbcn tbs sigaal SdniK* 
ting the train to tbs block tod ltoto a **»Up/* and |to 
far as possible, when tbs signal toils to todwatocaiito 
lag danger condlttona. AU aotoa iatl e tntotgmtrbt w 
spaed-control dsriees nmst bg stotathta wfean thS (vahi 
Is not being properly oontroUed hr tbs totoas nnll^ gpd 
all antottade trala-sb^ tratosoQtnd nr to todjM tat inl 
dsriees must ba opsradva at bnddng dist a n c e ftota 
the stoptognal looatlcn If signals srs not oserisaiSir 
or at tbs stocNjtgnsl locstlon If an adsaaata ovartap Is 
iwDridsd. 

Tbs apparatus of train-control dsricea aceeptahia tat 
instaUaUon under this order must be so constrpetod an 
to operate In cotmecdoa with a taT ta em of toiad Itofk 
or into^pekUig slgnala, if ce n dtti on s raqulcf and so" 
intwabhnactad with the fined ^0ud a j tota to m to tetv 
form Ita intended fimetton, {a frnfet of ndtogn dC toa 
enghMer to obey signal tBdlcatkna and; ao fijf at pto 
slhla, when the rignal falls to tndkata a candttfton iw* 
qnlriing an appUcadon of the brakea. 

Train control apparatas mnst, so tor aa posslbl s , per- 
form Its functions If an rssentlel part toils or Is rs- 
nioved, or n break, croas or gronnd ocCara In e l e ctri c 
clrtmlia or In case of a toiture of energy Indications 
of the fixed signal must depend, ao tor as posalbla, 
uiNm the operation of the track stament of tba train 
control device, and the proper operadve relation be- 
tween tho parts along the roadway and the parts on 
the train must be assured under all oondldona of speed, 
weather, wear, oscillation and shock. 


0^//£ rscenl octiofi of Aa /n/entoto Coffunsros Commlujofi m colt- 
/ mg upon /ortofims of Aa laaJmf rmbroadi to Initofl Aa mtiomoUa 


^ itop ort Aa tocboni of Aait roadi wheaa Aa trojfia k Jemesl and 
moU bahia to ocadenU^ u om of Aa matt tmporkaU ncU of Aai hodp 
to iofaguard Aa troaetoif public Fariunaiidp Aa proetkd bmnton of 
Aa Umlad Stoles boas so far at^dpatad Ah aeiim af Aa ComKmmn 
ibdl Aara ora iodop tOHrtd spilems af auiomaUc slop whkk hoH boon 
mada Aa nubjact of exhausfiae tostoofi Aa loading raAoodt af Aa conn- 
In vww of Aa farHaachmg aiacH af Ah rubng of Aa /ntorriato 
Cojrunerce Commusion, ire hope daaded to pabBth a teriu of arddaa 
Jeunbbta Ihs moil uiccestfu/ of iht tafatjpitop tpUamOn Tha fM of 
Aoh wm oppaar m Aa /one unie.— Enroft 


The release of brakes after automatic appUcatkn mm 
must be Impoarible undl tha train has been bzooght to dul 
a stop, or Its speed been reduced to a predetarmtaed 1 
totn or the <d)stnicdon or other oondltlcii canataf tba fee 
brake at^llcatloo removed, yet It must not tntartora sen 
with the application of tita brakes hg tbs snginasr or doc 
impair the eflidency of the air brake gntata. It most “to 
ba operative when the engtna la mnntag forward or tak 
backward, and wboi two or mors emtoto are coupied spa 
together, or a pushing or hriping wifine is deed, Ut aui 
mnst operate on the engins toon whldt tbs brakes afo It 
oontrollsd. ba 

A very important iwovUton rsqplrsa tba ^appamtaa i 
to be BO co^meted that It wtU opergto under lOl tba 
weatfito eunlittons which panolt toato memnsntn and out 
of ooutof, It mnst conform to sstobUkhad doaxmOpa top and 
aqutpbent and structures, UsttlMr at^ toataBd* trik 
tten W luads that constitutas n ad^wpa tt daiigir to Am 
omoMfoao or Itaaemgers, | 

Thk t C. a hrtngi forth tory cto at^ g In itotopwt tta 
totot^t. whUa tbs oi^ wtti 

aainnmtaraaf ntaney.thsratotojaakpb^ « 

S gain of no inan amo^ 'm 

reports todlcata that ftan IfiW to &t, ml 

head-on and rsafend.udNitona ptoaM In dtaa* , ^ 
raUroad iMpsrty atoito of ornmiimPimk Zl 

;'g'“.rsysa.BS“lr Sg|' a 

Om kMNf nA tt, tUmwft ^ 

iKMiA tt, MM MMi » w»i)wiMr’<S»<lf' W, fW- 


MUMM fWiy, a* mM- 
SBmnMKin tii laafariti^icn sC attasiMA 
oamfiOOf jopvg toapmmoa ok luiiis as 'Mwb 

tM mMM ifM* ir w B SjWW j, 

la 1«« ttMb aMl Mwrjr to pow&TwlP^ 
vtat, oMNd tr ««|lMk OBd 
loM MOM MM vm 'MiMite-li. 

umM cotilMta, oeewnd «■ lum oMnM KT 
MmM It luiiiMMdiB aiANi» 

IIM )t, • nvMM 

'lwkfNNMal4««»Q>MM. or «to IT oaOMMO^OWW^ 
'fftr » IrtMk MHUI twritoijr dw» uttw 1$ 

MiMk Mgliwmw, MIol, Or luMKAm. 4WiM VMIMV 
l»MMm oroNTMMMlMdlMIIUMi 

«4fer wooM tew bate ptwmM ted te wAm^timrvk^ 
Wktk MM MMtM tirMn tan br Mo. 

The bitontate Ooniawfco OwnteMMi MMtatailo 
inMt in odwttct tte a tiMiiw rt o trMM or' wm oi m 'Mtt 
te rMwd wmJM* wtet maBV oUl iwtt b dnMMf oMte^ 
It will ta dUBenlb teted. too tteoo laftmMM-aMrMr 
to MoUg tta intaoUitat itaMMd tot te wtat iWfb id* 
argimHBt m Uita teoted tnoi tte LOiOL w d wt M 
tbMc own ordOT’ 

-Oor ttwidgolhai, tew item ttet MrtMMlIeMbk 
oontwi ha* hat Maw immM tte « M w* i —it>l Mute 
ta foet, no wtaty dovIcM mch m tte MHwinlle 
plar, tte Mr bmte and tte aotoouide btoek blgtelMra 
pwfbetad to M Mdh « digita a, tte ndto> 

■ ii — in nuitle twin cwttol bobNn tBtf woMr 
Mtter ord«nd taotaHM or won wtantalw 
n coO- ndoptML tte ta n ttow jMtnn df IkW*' 

ttgattan wM otadjr, tte awMon teota nnfar 

TTj wqrtag coomtlDM ted Mo wteNi ob- 

. tTr tMmd la tte netuM onitloteMMt M ttaw 

' dortoM owr pwlodo o( imm apdn oobw 

bf w ot dw rondo bnw do,^ dwwidwta d 

muiM tte praetknMUiy of nnd tte maoiUr Ita 

I («m notomnde MtaMod Md twteentWL” 
CMvw ^ tte bwMlt of tte turn wte wnd 

i Mifa*. dUa wtenuf notteocBwiMBtwIIbnod' 

ifO^ cm tawndtott ta tbto flild, It mte ta 
osidalMd tbnt dio nao of gntomado ttata 
^ oontrol dnleea dow not Mwow taldaUte 

Mat tta wglaowt, ttadaf tte blaek Mg- 
nnl aratea. tte atop Mwi ta mandalotg} 

M Mvlaaar tea M Obolta bnt 40 atag 

It has never hen eonsMsivd that ttoa 
nuttdatDfT optenaad to oto, tawlwa any Maa M ta^ 
ttntlw on dm pdrt of tte ntnwt 

Hio aHtakDade trata control Bta ta a dta wandata at- 
fbetlw own wtan tte angtawr dotin’t aaa It ft te 
two dw MmmI. and ttopa, tte aatnawtlo ttata oonted 
docan’t opante IT te down't ana It^ or matag Mk 
-toryoU- «* trlta to -wn br,” aMtawde train OMttal 
tataa tte ttata and atopa it Tte wom ttte te MM of 
apaod ctettai ▲ M«tl«Mtfy MgBgl ta oltan dtaotamc 
aotawatte train acdtiol will Hm wgtntar to dta 
It Dot U te otaya Ida ilgttal ottagibM dMiOot: dMtay ' 

te will not tew bta trata tatad opt M wtaMdt s 

At a atraot croMtag tba oaRHr bpMa Of tar hUM ted 
dM ctaM te tte aMawaDiirate. ff ter teWIMta 
wt to^^ateWta.0<tte Mtapt, IW oteMf ofMw v 
andteMilili talMW^-Ittatacnpowr. teteStta 
Mte dtaM t^teTtte tMA wtet t^ 

4os0 tba tbs imtfliriEtam oMkifiUA 

taS^SZtetaw^ tet'oiio 
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mteol on the North Platte 

rfait Wtil Stnd^lm Out ^ W«tw Supply of Soudieastem Wyomiiig 
By&R. WUmn 



■pmsitf ^Wfpiy 

^iai^ 

tjM $SHm iM.fook 
ttt urn tt 4» 

Jiijt^lDiiji^^MWt vlda^ te0; 

Mt im ii«ta ^ ttK 
tltt/lifMQm; 0 Ml <WBlatn> 
caWa of aih«* 

•PS5^ ^ 

Sjjlt uratHttf IkUm of iStm 
mntfrlfiotf projictjproyidw 
f(w tito otofi M pi of md inh 
turt^ ft Vfftimir oaotnlM 
^ tjft»yiilhdftd0r iWttftt bftUt 
ft^fjftM tikft KftJPtft Plft^tft 

jjuwiv ^ iMm ftpotiiiPftftt of 
^rjtfr ftlkd iOO BpdlM north* 
ftftftt et ObtgfCftMh Wjromtnft; It !• the aftoond Iftrceat 
iQdiimMl ffttwcprict it the Reclftmitkia Birrlcft of ihft 
Dftpft Hm e n t of Interior, tbo Bote* lurojeet 
in £M« jbeMv tin loiVMt At pfeoenl; 145,000 aeroft of 
tendft betoo recteli&ed to prodftctlve uom, 
^ plWft hftYft htoftt ooiapleted 20at000 acnft 
ftf be rtdoo ro e d to ftirtealtorel iHrodQOtloii. 

Whin IhrontoKjr of tltla IrriffttkiiL entorprUe waa Uhen 
m iHint AO, iflm the ptojart hiul ftlreedr enteiled an 
aanea^tmn of fll«8R8iOOOL 

^Cho 4m ami mwooir hare om— up to October 9(N 
The reamer la a reeaptode tor too 
dratnibnof If^Maftparaia^^ It astenda tor 22 nitlee 
vp pm Itofth llbette Blrer and tor 18 along tha 8wm* 
wgtar Jt|M 4 the artlMal ‘Wid*’ behig hmted at the 
tbaaft tm ri wa hi cantral Wyoming. Tha 
arm of tl|to watarrttatohig tank at the laval of tbo 
mUliHqr to 22;d00 noma and ita capacity la 1,010,000 
acre toifc Uft aptUway exoaada 600 toot in icagth at 
an atornbiaei of 184 toot aboro the atreem bed. The 
rlTor hai an ftrerage nm-off of 1,400,000 acre-toet at 
the PhtWtoder Dam* Heavy mowa in the wtnter and 
aobaaatwnt ilpod. waten In early apring may vary 
thhi Atm cmldarably. The rotooff during one eeaaon 
wat IJMMIOO acratoet til excm of tha average nm-off. 

The Paaifinder Dam takca ita name from ft tmdldon 
toaf Omrat loim C. Krenmt, popularly known aa 
‘TtotbApdar,** ottoe paeaad tbrouj^ the canyon at the 
rmrvnir etto m one of hia explorfnt ezpedltlonn Thla 
Mp^ namw canyon Ja on 
tlia Nbrth Platte wver three 
ntfiea Mow the mouth of the 
flfbreetWftter lUvar and DO 
mlM firm Wy^ 

Mfemet nOway atatlfm. 

Dam fa an 
^nMHjd: maatirifr atvpctim 
t^rmtoi df the cmter iine^ 

pratee^ mn 

tow tm 

, ’ W ift K iwC' 3^ dumi 
to 6m^ 



mt am> «aa » a tout dr toai. mm aob 
The Whalen dteacrian dam that dlrMaa tha Nectk Platte tote canala i 

•rvoir la full, Not remote from the aonth end of tbo 
huga prlaon tor an artlflclal water aupply an mrthm 
dike haa been built to eloaa a gap In the wall of the 
reaarvolr 

A curved concrete guide wall extenda from tha north 
end of the dam a dlatance of 106 toet along the aide 
of the apUlway to protect the toe of the dam. Alao, a 
bridge embraoM the dlatance from the north end of the 
dam to the gateboiiaa above the aarvlce gatehooae to 
that above the emergency gate dbaft Btonea on the 
face of thcae maaalve water-retaining walla are aqnared 
and faced, bataig laid in regular couraea with horiiontal 
and vertical jolntai On the Inaide of the atmcture are 
to be found oddly and Irregular-tormed atonea. aome of 
which welgli oa much aa ten tent. Theae rocka are 
planted or embedded tn cement mortar, with concrete 
flinng up the opeutogi b e t w e e n too atonea, Hortiontal 
Btcel bara torUfy the upper St feet of the dam to a 
depth of five toet from either tooi» Two linea of S6*lnch 
caat'^mn pipe cpome through the atmcture at olevatloQ 
6675, or Ave toet hiaher than tha Intake floor of the 
tunnel, and with floor alevatioa 6601 there la an open 
Jng through the dam the aectitm c»f which la a aquare 
with side <jt tour toet surmounted a aenii-drcle with 
a radlua of two toet Stone employed In building the 
atmcture waa hard coarae-iFaUi^ granite, aaaembled 
frcmi three dlffipmtt quarries, all located less than one- 
fourth of a mile from the alto of the dam. The face 
otenea, varying from two to three toet In tlilckn 







placed In conraee with jolute 
one to two Inches thick. The 
backing stonea—acane of 
whldi wrighed ten tena— 
averaged four tons In weight 
and vrere Irregular In atae 
They were laid In beds of 
content mortar The vertical 
Joints, idx liichea wide, were 
tilled with coacrete tn much 
the same fashion that a 
farmer uould daub the even- 
ings In hts bam with muA 
Idmtlfled with tola 218- 
toot-hlgli niuMmry dam are 
two tunnels, respeseUvety 480 
and 860 feet In length, 
through which the penned-np 
waters are supplied to the 
river tor diversloa at jailnts 
farther down toe stream Tbo 
discharge la regulated by 
tour bigh-preasure gates. The 
latter are of gray caat Iron 
with the contact portion of 
■ iftdi aWg faces covered with 

bronao atrlps in order to 
make easy the sliding arrangement on like bronae sor- 
facea attached to the gate frames Hadi gate la TH 
toet long, 4^ feet wide and controls a waterway 7 toet 
lilgli and 8 feet 8 inches wide The weight of the gate. 
Including toe lifting rod and piston, Hitproxlmutes 10,000 
pounds. Immediately above each gate la a recess Into 
which it rises on bring opened. Over the shaft Is a 
gatehouse or power unit which contains the machinery 
tor controlling the gates. A feature of this la that, 
with correct use of the throttle valves In the piping, the 

011 pressure produced by the pump cim be aiudled to 
either the top or bottom of the piston and tliereby close 
or open the gatn 

The Ihitliflndar dike is idtuoted at n gup tn the rim 
of the reservoir one-quarter of a lulte south of the Path- 
flttder Dam. Elevathm of tlie lowest point of the gap 
la 6832, or 18 feet behiw the elevittiem of the spillway 
of the dam The dike la an earth eniliaokment lUDO toet 
long and 20 feet with on top, with a elope of three to 
one on the water face and two to one on the lower face. 
Its greatest lietgfat is 38 feet Twenty-fl\e feet upstream 
from the center line Ih a concrete core wall wbldi 
reaches within 12 feet of the t<n) of Uie dike or 8 feet 
above the crest of the spillway The core wall la tmllt 
of rrinfr>rced cmicrete, itnd ut its greatest height attains 
81 f(-er It Is 24 Indies Ihkk near the foundatton and 

12 Inches at the to|>, and has n footing 18 Inches thick 
and 6 toet wide resting In ti trenrli 6 feet do^ The ui>- 
streom portion of thia oinbunkiuent oonaists of earthy 

iimterliil puA’ed with granite 
blocks 18 Inches thick on a 
foundation of cruslted rock 
18 tnehen thick, and the 
downstream alrlp la made of 
gravelly nmterlaL, 

Farming on this reclama- 
tion project will Involve the 
growing of alfalfa, oats, su- 
gar beets potatoes, com, 
wheat, hnrle>, and beans. 
Such Is the divcraltv of cm* 
nurtured hy this sandy loam 
soil Dairying may be par- 
sued to advantage and an 
abundance of alfalfa, sugar 
beet tops, pulp and waste 
from the sugar fnetory, ran- 
d«^ InvtHiig the opportunity 
of toeding cattle and sheep 
as a profitable buslftoas. Aside 
from this, floods hftve here- 
tofore been of periodic occur* 
rsQce in tote vicinity, a fu- 
ture safeguard will be pres- 
ent in this sUent monarch of 
the stream. Damagm from 
flooda. when thus averted, 
may be a oompensatlttg toa- 
tttve equal or pcobahly in eor^ 
cess of tha total cost of this 
redamatlon pmjsct 
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Mmt bridi* to Ut tontfouad* ^ ^ «f to« «U IMnnuiaa bridfa ol wklA tto mi^tntrmimM «m mhmmi to tot nUbito|1 Mat tto ffitoi Tjnfctowmk vMmI* m vMitoitov 

tnek MW woiiM tlM vslhyt to tto toctonvad Ritktt Atottor pdM wtoM tto atw aai tto oH mmA 

Twa vtowi of Um Locfcowoou Tratl» at pobiU wteo it t oo c haa tto M« llito ^ ttto raflraOi 

From Railroad to Hi^way 

How 33 Bfikw of ^jUMuidoiied Ri^t>of-W «7 Wn G>iiverted Into « Soonio Boulevard 

W liAT ButomobIlUt baa not dreamt of driving over Acranton have been the deataUr of tho ofldala Intmated tlie following aprlag two more aactloaa were let, total* 
a perfect road with no »aharp carvea, no atoep with their tuaintenance, and of the tmtortnnatoe who Ing 10 mllea, and the remain lag 5 ntUee wu awarded 
graded no railroad croeamga, no dangeroua Interaec- need theia. These ruada, except near the city, are oteep, early In 1981. AH the eecttolu are now well aUttg 
ttana and anfllclent aoeoery to occupy the attentUm of rutqth. and naimny either muddy or rocky The wont toward completion. 

the rear o eat drivers^ These apeclfleailuiia are rarely ctmdltlooa were in the spring, when it was often physl- The most dlflteuU part of the work la many reepeeto 

completely fhintled, but they wlU be met on the Lacfca* cally Impoasfbte for anything but a light wagon to get le the threiHulle aeetkm sooth of New llllftra Bart 

wanna T^IU now Bearing completion The trail lies through. Tlie opportunity to provide a good through tor about a mile it waa neceooary to coostraet a looatkn 
chiefly In nortbeuatera PennHylviinU and will be the main route was quickly eetaed to olBciala of the Pennsylvania tor the highway along a steep tide bill, oa tb# raUrbed 
highway between Scranton and Iliugbuiiiton X large State Highway Oepurtment who, aided to tocal organ* had not ahlfted ita line aumcienUy to permit a fond to 
part of it ia new eonatructlan and the rest la improv^ Isatlons, obtained the hearty cooperation of the rail be placed on the old roa<8)ed, nor could the highway be 

higfaway la good condlUon road, and tor a purely nominal conslderatloo acquired built beside the railroad In the railroad ant beCMga 

Some 70 years ago a railroad pushed a olngle track about SR miles of the abandoned roadbed tor highway the abrupt slope of the bill would n e c ea rt tato eseurtve 
from Scruatoo northwest towar<l nioghamton tiirough purposes. Tills is the major port of the new route earthwork. trail, therefonh cHrahe <si to the mt, 

ragged country, taking advantage of tlie valleys a here tot«*oen Scrunum and the New York State line where where it retnatos for about a mile before drtpplag 

poMttile by winding alniig their sides. This became It Joins an already Impromt secticm of the New York back to the old roadbed. This mile Is hawtod on a 

the first track of rho Delaware, tackuwonna A Wes^ hlgha ii> syKtem lending to Blnghaniton. natural bench, the slope of whieli la abmvwhat lew than 

cm tbroogh this n*gl<>n H proved Us \nluo and luter ficavlng 8kn*anton the new mute followa a steep, nar- that near the foot of the bllLi The quantity of eercli- 
U was (brnble-tracked. With tlie advent of heavier row valley on existing concrete and macadam mads, work Invoh'cd was Inrgo. Itwaa also dtlficolt to handto 

cars and locomothes. operating dlfHciiltles because of At Clark's Huinnilt U turns on to the abandoned road- because of the danger of blasting or igdlUng rock down 

curvature and the rehiti\’ely sleep grodcM fiir a rallruud, bed, which it follows except In three short stretches onto the rallroed 

led the D A W to reconstnut some 40 miles of the for the next 33 nilUHi--iiiut is. ns far os New Milford Keiir Ntoluitaon a 40&-toot highway bridge hae been 
railroad between Scnuiton and the NW York State From New Milford to Hallstend 57 miles of paveraimt ctmstructed to replace the railroad bridge atUvaged by 
line miMt of It on an entlrelj new hHiitlon The relo- is being laid im nn cvlsllng highway, and fnmi llalb the railroad wlicn It abandoned its old roadbed. This 

cutlon Is well known aiiumg nillmnd imxi as the Tunk* stead acroMs the New \ork line to ninghamton them Is new bridge cvmslsts of three 135-toot mmn dedc-tmssM 

hnnnock Cutolf, (ixitureM i»f which were Uie cunstmc- an existing hlghwu), a gmid penetration nmendom* Be- surmountod by a concrete flour and pompets. It rwU 

turn of two of the iargHSt cimcrete bridges in tlie world, tuesn Olurk's Suiomft and Hallstead tl»e trail Is sn* on the original bridge abntinents and ifiere. BeMde it, 

The new railroad location was put Into openitlun In tlrel> new cotuttnirtlim. Two tsties of miKlem pave- a tow hundred yards away, the wenderfut TunkhalP‘ 
Jdlfl. uiint arc being laid — nnmclv slicct asphalt on a con- fktek Viaduct of the ruHroad. the largest concrete bridge 

The abondonnient of ulNnit 33 miles of railroad road crete Imse, and reinforced concrete. The new paving In the world, dworfs ilie highway bridge. Paving on 

bed at a llmc when ftindH were liecomlng tnoreaslngly Is ifi toot wide tlie troll adjacent to this bridge had not been under- 

nvniliihle nITonled an upportunliy to give this section When tlm old mndlied had been acnnlretl, plans were taken ahtn our photograph was taken 
a through hlgtmii\ prolmbly unoqnollcd for light iminwSiatoly prepured and contracts were nwHrded tor Between Fsct(»ryvil)e and NlcholMm the trait teavsa 
grades and cur\ntiir( In any Klinllar terrain For )ears the two longest sectUoiM In the summer of lOlfi These tlie old roudbod to go around a tunnd which It wfifi 

the roads, so culled by courtesj, leading north from totoled 23 mites of the 28 miles of new conatrnctloB. not considered advisable to convert tor blghwny gnr^ 
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to ct«a^ n^iok^iu# iMHu^ 
vfMa^ mmn^ m* ^ 
ft jiin^ti^t^lora ^ emirttet- 
^ been ito dMIh^Or dim* 

Inntr 4tMMdni^tt(ii^ darloc 
B3U^|»1UUWHM Od tiw^ 

UtfiiiUi HAAd ip ctmtnc^ 
to porwat pro- 
Ip^t ?0P4|[^. VarkHio 
AUgig mM ttMaipotUikg tna* 
m todt u^ tuml tv 
pItoaM 9m thm abort 
ted tirdtete to itilto^ 

Id b teqt tlM t mixer by 
Hodt ptUiMi fa hoiaU Idles 
gr to miter tv belt tmuler , It losfcs s 
imte flima mdtod at a ecatral matertul 
hbaidted by IndwrtHal railway 
tniok baOliMpe la mibdtvided truoke from 
pmt to miter As Ibe lOethode were used 
'vaifiar varylitg condltiona of haul, grade and t^ldeacy 
of amva te te bdenco, gmerallxathm as to tlte relative 
Whls uC tbees metbodx I* sabjeet to crltlclam. It mny 
^ gtaMi bowovar, that for short hauls, particularly, 
tb* Ittdaatrlal lystem was sueoessfuL Kappciully where 
If was positfble to make aome of the haul on tho 
esbitdetad base or pavement, trucks were iem expensive 
m tiw loagor hauls, souie of which' were as long ns 
steNk mltot. Stock piling on the sub-grade near the 
Odxer Is no ketgmr pemiftted by the Ponnsylvanla 
lltite Blfbwoy Department, but the old cootraeu which 
wws Iq ft>rco wbm this mUng waa made may still 
tea them A comblnatlaii of small stock piles of stone 



bit danfMMBS, to lay ike least— Imt fewer accldeats eccarred here 
tban on the slralsbter road pietnrsd below 

The Mothm of the PerihdiOB of Mercusy "crtbe any 

T his queslioo is now of special Intenmt owing to the *be uif 
done ugreenicnt between the value of 48* per cm- charm 
turj given h> Newcomb ond the value of 42 80* deduced ***** ^ 
from Klnstidn*H theory Newcomb esilninted the pn>l>- **®** killed 
able emrr of his determination as 2" per century , hut 'ohtnl V 
on article hy K Grosiunann in Antr AocA. No 5115, ***"“ ^**** ’ 
wlilch coiuttB to Us throngh the colutiins of A of arc, re- ** 

examines the obser>AUonal evidence, reathlng the c<in- Wretches 
elusion that the actual range of uncvrhilnty Is much Inclmh' a 
greater Newctimh bused Ids result partly cm meridian ‘ ***’'^'» ****^ 
obHenratiuns and partly on transtts across the sun. The ihenl»> 
dlfllcultles In ohserTHthAs of the latter idienomena arc hup iind u 
well known, consisting partly in the **Dlack Drofi,** and town, 
fsirtly In the unsteady tuuige which the son's heat nfitai Three ii 


When Boad Wndu Happen 

A UTOMOim^E accidents i»ociir more 
frequently on hlgtiways free of 
inrvee, stcei) grades, and raltv.oy ctoss- 
IngH thun on rtHids where* nniunil danger 
Hlgnuls are ohvtnuH, If we are to accept 
Mith H di’gn'c of finality a Kur\*ey recently 
nauh liy the Maryland Mtato Hoads Ouii- 
nilMiA The ctAilusloii Is that reckless 
drhiwft (11*0 more cautloos in the t^resence 
of glaring dangers while on n highway 
alien eildent dnngon* are ahoimr to toko 
a gambling t hani.t* with life is a Kcemlngly 
In\iting allun uhsh 

Mar\hmd i« |M*rliu)m the first Atats to 
Intnahnv n HyMtia uf searching ItKittIry 
luio the iHiiHo for eaili und every nutu- 
ifTSit bars mobile mtUlent uMhlu Its houtidury llm- 
itK. Ihilh niHiriH fiu,ni ]ui(rolnioa to the 
chltf eu(,lni‘er of tin hlglivv'ay syateiii the 
scribe Any tidsbap, tndhuilng the exau Himt and nature 
of the ucrident. Tlw r(.|MinH aiTord InforinatUA as to 
the chanuler and reuMA ntr the uet blent whether or 
not the nwult was fatal, nuiiiUr of isrwaiH injured 
und killed, and the llccoHe nuialierH of the VLhlcleH In- 
\oht.H] \\ ell-dellned blankn an* proxIUtd each luitrul- 
man for writing down Hiah InfoniiuHim Tlie rei-erse 
side of the blank contains four diagrams of typical 
stretches of lilghwav Tlie sectlunH thus retiresented 
Inolmh* a length of tangtAt, a single cnr\e, u reverse 
(iirvis and a rross-nmdH lnterse<llon Tlie iwtrolmon 
Is thenh> lAuhlcd to IndhTite the kN^iihm of the luls* 
hup and tell Hie distance of the p«ilnt from the nearest 
toan. 

Three months’ reconls, during which time 94 acd- 



'-i* 







TUa mgidicant Tnnkhaimock vlndoct of roinforcod conerelo carrlM tho Lackawanna Eallroad across the valley at a bright of 249 foot. It incladeo ten spans of 180 

feets two of 100 feet, and Is 8378 feet In totsl length 


handled by loader and tractor fur a hundred or so feet 
of haul U} the mixer ooiubined with sand hauling by 
khovsl from small stof k plies Into wheelbarrows, provial 
very eflEWtlve. The elliulnathm of atone shoveling was 
a boon to the workmen and seemed to apeed up the 
paving operation wliere It drogginl the most 
One of our figures sho^vs the forms, mixer, industrial 
railway and cars us used ia sIkaI it^-e tulles of the 
trait. The track on tlie right was of 86-limh gage over 
which steam kK^umutves linuled Mn cars of materials. 
This lino was the fseeder for two paving plonta. Tho 
Un euro were pimped on switches about lOUO feet frtmi 
the mixers and the inaterlals drawn by gravity Into 
batch boxes on cars of Hie 24-lAch Indiistrlul track 
kboVg od the left IViese curs were pushed by gasuUne 
loCDmottves to the mixer Tlie hetih boxes were swung 
ovw tbd hilxsr diK*pper by a crane at- 


produces, Tiiere is tite further fact that the trnnHlts all 
take place at two lArtlcular points in the orbit and 
consequently are Incapable of determining the motlm 
of the rwrihelhA by themselves tla^ merely lead to on 
equation between different secular moilons. The mcrl 
ditm olMiervallfAa are nlao mt very satlofuctory Tliey 
lend In Hie mean hi a distance of Mercury from the 
sun greater than tlmt correapondlng nlth Its period of 
revolutbA Moreover, Herr Grossiuoun shows that tlie 
olieervatlnns before nnd after 1850 (about tho time 
whpo chriAograpliic ohservatlon began) have lorge ayn- 
I emu lie dlfTerenccs. lie finally obtains 28* and 88* as 
the lltnUlng vnltiCM of the secular nwitiiA Indicated by 
the observiithAA. A recent series of ohservathAs made 
with the traveling wire ndcrumster of the Cape Transit 
Circle gave a value very clrise to that of Newet mih. 


denta occurred iniohlng kwh of life In 14 InHtonces, 
Her\o us It IiusIh for placing rcHiNAHlIilliry ft>r the cheo])- 
lAlng of hiimnn life 8|ioedlng la tlm fiirtor held ac- 
countable for 90 iier cent of the dlKiiMerH visited uima 
iiiotorUtM IHfremitly ixprcraed ihelr mm recklcHH- 
nws is resrHAslble for their umhilng And here iiiu> 
lie Hiimdled text explaining the Nlgntlh ance of the photo- 
grapha Illustrating thlH article Titc mad, level as n 
iimrble (hKir und Htrulght uh on arrow fn*c of slnlHter 
curves, U n Hiretcli of higlinay <a the \iiilonal PlUe 
lietneen ItaltlumrL and >rederkk 48 iiilleH of tla* 
HtralglileHt rtMid In Alar\ itiiitl. obiloual} has 

been UDdiriukcn with rtHklcHM ulmnihm Sixteen aitl 
dents, three of nlihh exacted a loll of life, have vo 
lurred within three miAths. 1 he conipitnUA lllUKtru- 
tlon sbowM a tyia* of naid coimia<nh Identlfi«d with the 
wonl daugiT, Sharp (ur\<*H grades, und 


toebte to the mixer A scxtltA of base, 
tondy tor the asphalt surfacing, is showA 
in tbv seenod view at the lop of page 81& 
ePippieHco of the trail edriy begt 
yei^'udlt dpte a section of nortbeostem 
2 Wtdeh has hitherto been in 

hrintetile to oB hut the moet venture- 
^ emherir touHtkts, and wtu om^iete a link 
tjD^ -Wtoit undouhteOly (tecovne a fa^ 
intei from Tite through the 

WW|t toc wiiMt 

* 1, a wijl, oc cm«4 iwkVi 

Him Hw NHr Tvk 

'|it» Mita Mta HTttu 
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alPten Oud Hmmi tommity eteld kaiwy devise ■ way to 

iriu^||Mldilpray,.U^ 


dakgerf ^k eknrp «i| edjiar riMoos 


highway,, the records show 
ef ited that prodaim thrir 
obvhms h a i i r a s 


railway i natHlngH are Its rect^gnlxed tokens 
ciAdU(l\e to diHaniir 

Tlie Alary land rei*orU exirlodes this pop- 
ular theor\ In the wentem half of tho 
State, wlitn* the Indlnra are nntiinilty 
sleep and the gnidlngs cur\<* abruptly, 
lAly dglit iHYlthAts lui\i* haptiened In 
three iiKAtliH. lAiere nas not a single 
falulit) And ue find that tlm railway 
grade (.roHHing In Maryland «n) frequepHy 
iho mi uaco to motorishi In other HtatCM, 
has not i>r«>vcd to be tlie outstaading 
nitiHi* of ftiiulltU*H A Huimuary of acci- 
dents occurring on the 'Mate highways of 
Man land from Ma\ to June, imluslve, 
Is thus nqiresented MoIntliA of motor 
law, (10, 10 fatal wet nwA JO 4 fatal 
nir tnuible, 14, mme fatal The 14 Ul- 
fated ucrieWots are classlficil hh folbrns 
Failure to heed warning ni ralluav emss- 
Ing. 2, speeding, 4 diMng im uPAg 
side of road. 4, reckless drlilni,. 4. Most 
of thess Items reduce to “K|a*edlng" 
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A Review 


G 0OORAPH\ U or ratlier mu up to tlu ttaw of 
Um war a •omewbat oeftocted soli^ct TroOi wo 
I aU eirollaot geuffruptilial MKtodM feugraphloil 
\leiiiB and books on e\er3r phaao of tbo Sttbjsct, atUl tbs 
IKpular Inuginatlon was not atlrvad at aU and U tocdi 
tbo World War to break dom tba barrier and tnake 
ihe noble adcnce of geognp^ da Into avanrdajr Ufa 
rbe war stopped not as saddanlf as It bspan perbaps 
1 ot dultkly enough to sdr ns to tba dapths ^ ns in 
the I nited 8taCes wa felt a reUef that the carnage was 
Hkded and that tba ponrlng obt of treasure was alna st 
1 1 an end but we dM not realise that war brings In Its 
ttaln evils which are hardly leas acute than actual war 
fare barring of oonrse hwa of life and limb Oxir 
whole a}atein of education unfitted us fi>r the task of 
helping to reouutmet a bleeding and unfortunate rid 
Our century long and uninterrupted success In territo- 
rial ezt*anakai (for our Itouse Ih (f \ery thin glass) 
the hl^ and fahie values wt upm material wealth 
togetbsr with our puUtlcnl afttUatbam Increaaed the 
dUttculHM ci a riiui beset b\ rs rtls of a new < rder 
We had been ll\tng liehlnd brkk ualla In u kind of 
incbanted garden a Miiden whUh watered itself a 
wee d l cs s garden and u ginkn lnt> which rubbish uaa 
seldom If ever thre wn Huddealv after the ct Itapee ne 
round that our brick nail had dlsai /leared over night 
and that onr garden had no prutectl n In America 
we have ne\er had a tndned and pennanent foreign 
iHkw staff and however lofty our IntenUons ae work 
M> for SI scholarship goes < n admlnlstiatlve principles 
lltHe dlffmnt from those « f a hundred yeura ago Our 
ignorance of forrimk oountricM a as unbounded although 
the new^Htpera had done tlieir bit tn helping to show 
lertaln aspects of political geography as well as battle 
areas There aus laie place however where the mid 
Bight oU burned always even In Its more prosaic form 
this was the American OeogratdUcal Society In New 
Vork whare the great collection of mopa and books uas 
tmder constant luard of soldiers polios and deteUlves 
for Do chanoas wens taken with this tnatertal which was 
to land Itself to such good nsea 
One day aftor the amUatlce when alt ejea were 
directed to Paria three army tmefca drove up to the 
bulldlag on upper llroadway and took away 0000 hooka 
and untold niapa to tba walling ateamer This mate- 
rial might tui\e hem valmible In itself but It needed 
one wlu> could unlock the key to the rldiea, and this 
was funilriied b\ Dr Isaiah Bowman the Director of 
lira American Oeographlcnl Roctoty who spent many 
months In laris as special geographical expert to our 
government with Uio title Of 'Chief Territorial Advl 
asTt during the kmg period of negutlatlooa Aftor Dr 
Bowman retomed he decided to put on record not only 
tn the f rm of uoids but In the form of maps an 
Imperishable rcc rd cf nl at the war really meant to 
the world fi r there Is not a man wc mad or child In any 
civlllaed country and In mmie undvillsed ones as well 
who Is not alfocted t a greater or less degree hr the 
war To provide the Imricground of InfommUcai which 
the average cltlsen needs t understand the mala tntor 
natltaial questions 1 1 « ur Ume has lieeQ tbe aim of Dr 
Bowman In The IV rid which Is Issued by the 
World Book Ot miran\ In sumptuous form The author 
liaa given Uda book as u otnrrlbutloo to geographical 
knowledga without mauilal advantage to him os all 
the beaattfnl maps could m t have been supplied by any 
imblishtr wlfoout tbe author s generous cooperstton 
and so we most look up to L)r Bowman as a real 
benefoctof to geographical atlsnce 
The major problems of tbe nen work! an many and 
complex, and are not Ukely to be settled In our time 
The qaalltles ot selflsb ambition and envy are Oesp- 
ssatod they will pass away only n ben human Itfo Itself 
Is extingnistied Bo long as they exist ihere sill be 
war with Its aubaaquent sftecta upon poUtlcal aocUl 
and economic Ufo Almost every ewBt of our time has 
Its counterpart In history |ki«b ags has had Its grand 
rttaatrophe Its great war and na are now the vlcttms 
of tbe groateet of Oram an like tba vaat gaologle eras 
of earth hlatorv, tbe new age dataa from a parM of 
peaefnl change la habit of llfo. Our polttleal and aoeUl 
mriroaidCBt has baan rewHuttonlaeA We mam look out 
upon world proWema and alien peowlaa, abnoat ftthaowa 
to iM vatu yaatorday* la a epirU akin te tkat of Ano- 
paaaa four cantirlaa agOft when thrif atood at tlm Ooekh 
old of tba Agt of XHacowy Bowe of tba now world 
praMwai are aa foUowa Can tbe new world be m 
gnlag In an orderly ma nne r hewmacbof ttmold woHd 
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Anatoba and Arabia in tarma ef Aaiaiiaan 
locatlena 

Is left ubat new boundaries enneesrinns, ctdonlssi 
mandatories spheres of Influenos snd protacto r ataa now 
appear on tbe map c f the world what kbul of pabpla 
ciHRiiose the new states will the democraelsa Sarvlvw— 


ifoland Jugoslavia and Austria for example wbat 
elements of economic strength snd weakness has sadi 
of the new states, and also each of tbe old atates 
whose resources have been either Increased or dlmln 


Uaiinbd anifsiu fofivwBuit mmt MmK 

coamipf me enMnanso nflwttingn nifmL mi 
fay sag Bm pcoieaAfn sf nfikMnk m jenHpis gB 
stnng neiAdna cdittMtifo 

llanen law malnrlaln and ffogtildli -jcMn wiBr llm 
WBiMMci at mtit t ttwm MiiSi 
taair slid pobtieat siglitfuia afhiMtef is 

Mfort Witt tbr la Oa udaSShA 

«Minv8f «f tlw wocH iiwtt pwtw w wittl vtMmm 
ireairraka, Ik the yamrs inuMoldtoB' Ifofore gal jSBfm 
eie Vital probtama for every natl(g By laeadb creSne 
of tbehn war qmy comn not In a g e naU bttn ni but 
fow yearn Tba dan|*r spots ttf tba imitf tafm Ifipk 
gfoatiy incfeaaad fo number tba goMa fifttl||n 
lengthened. Haoad baa been fotonalM by tlg arpH 
ties of war. an orderly worM baa bam tetnoi lais b 
disitfdarly one and wt ate ttytbg to put tbf pfoesu 
tcqfotber and tbry do but all fit Dr IfoMon tma 
id^ ua the dtsaeetad pfocca and wa can, with M nal 
of hla maps make a foirty fbod uraU ssi tfo noi bf >rlnit 
It should look like in a abort p eriod of thnn !Me la 
a subject and this Is a book wMeb moidd ta fofoai i 
evarycme for no Amerfoan, however a e dH ed Ida 
howetrr distant Ida borne from tbe big oltlaa and tbe 
odaatn la frea from tbe oooaaquueeae of the World Wq» 
The uorM lahrotai Its Intartatknai Bfo ladMinmfodi 
It Is In a atato of g w wra! economle dfoDidsr 
The foregoing ramerka really glvean idea of tbq book 
which dandopa tbame after Brame wltiea HH baiwkt 
Into tbe anbj^ both from an econemle^ an embagfi^lds 
and a geoinpbleal point of view There am M ume 
and itlustrationa, ntoeriy mapig whim are baanrlfoky 
executed frmn tbe beat aourosA nhdNlag tkam vary 
authentic It la really a geo gr aphy or atfaM ttn none 
other in tbe world, and as atf example wn give lire of 
them. We bear very often of tbe Jd^dh'Jbnrptian indan 
as If It were aometblng tike Rhode telandk Jjtmg lafond 
or Bloek Island. Now bare ft la p re j esla d bp foe 
United States Xa It any wander font foaee art foi 
lucnae duncuiflea m managlbg audi a vaat eer rtfo ry fo 
tba heart of Africa wlfo ci^ ttO mOm of mliwey 
At Paria they wanted ua to *%M,nr tba Ifandgba of 
Ar meni a rorinnately na bad tbe good aenae to nfbaa 
UmUe cai the map of Arabia and aee wbat a nwbdate 
over this kbid of country wonld have aaaaat AU nur 
other troubles the Fhlllpplats t ur h ute nt Uttia Psrto 
Rico Santo Dmntngo Nlmirimnat Panama would ba aa 
nought compared wlfo tbia naommua stoatoh of aaafo* 
tag territory la foe midst of wbldi trtubfed ArtHRfai 
Is found. We art apt to rit dofwa and my vtrhaoUih 
talk aboot tbe aggremlon of Ifogtand, foe touwrttUafo! 
tcndenrlae ot Praneei Plome and Xuir Bare ara foe 
facto atnoe 1808 tbe United Btatoa ua extended Ita 
infltnnce and control morp rutdlr than any ofoer mat 
power evan kmp^l RaaoU ampunttni to 89^ 
square mites atol n 808^708 poputa ti on’Hqi this 
teen yeam Tbetandency to «apana|cn ia my afofood 
yet wa cry out wlfo tma Peckulfoan fomr If yanoih 
wants her foUdrens riot bowl fiUed. anA hy fofi^ 
here la a pictore from ibe book foowtag a mmm 
uilaga. and bow emry incb of gcound to ntwnd ^ 
grow acatoefoing Tbe whole bfol pmifhee e kgfmen 
agatoat ^fi a hn aaB, gol of tbe fodtvHtnq) tgrtr 
natione. We have a teng and u bard Jurpar WMW* 
and foie beak rivfqpi soma ef fog wnft nMv of 

th. iBljwtw w a( jtPWMfc wOa »■«> 
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^ Th4!» Siibimqiae Artist 

l^ifaMv MUi Cutm ttid a DiiFur** Suit Applied to a New Phase of Ait 



ydgldd h tiWr Btttft d wi i ti Omw SikM of ih* 
4|im ff irt ft— aa aU i fc atcfc SiM vidtr watw 
•a TaUU 


St tba moat oariooa manlfeaUUoaa of arUatlc 
Vf taM h aata w raeantljr accoonaiafaw! abroad bgr a 
laniampi palatar Ifr Zarii Pritchard It U Impoaribla 
Ant ai W tara^ tba pco da c t * laadaaapaa or oTon aea 
arhlcii la a walltaaoim tacm for aeaahcra idc 
taiia Pwhapa ara caa end aa axproMakNi wKkh oat 
ttOM iei» Pilferiiardra tariiaiaua fbr ba palats Utarall^ 
^ tba Mtam at tkm mm if tba aaa ia aot too deep 
Ha M cailr ttaittad hr tba dapth wbU^ a dlaar oan de- 
aeiaA Pmapa tba word uodaraaa laadaeapCat would 
eU ttahUI* tba ordtaarj meCboda and matcriala maat 
|a( tbfowa la tba dlaeard wbca tbla axtraordiaary 
alttatld pmadota ts aoaridarad Wa are ladabtad to por 
aaaaUitf aoatampomr Tha /IfariraM iMiom Jfewt 

fbr tbt ipietaraa praaeatad and for tha Idta of the com 
whMr ia wortcad «p from a coiarifbtad drawing made 
•A^ariaHy tor W B 8 Btott fbr tbe baaatlfal BngUrii 
liariotnaat named above Oar Mr Howard V Brown 
liaa cahght tba ipblt of Ifr Btott a nuoocbroiue and 



baa tfbnalated It into a blaM at color on our com 

tbla new idea la one wfakh wlH sot probablr be pop- 
obur with our art atudanta, aa few Indeed would have 
tba mdnrance or tba maana to try aneh a unique avenue 
of expraarion Mr Pritchard worba at daptba ranginK 
from 16 to 00 feat Ha la dad la tha moat approved 
diving eoetame with the utaal lead loaded aboee to keep 
him on tbe bottom and the oaoat aignal ropca and air 
boar Ha daacenda alowlr through tba water aa we 
have ail aeon In tba iiiovlaa» and after carefaUr explor 
Ing tha tarrttorr near wbara ha landa he aalacta a com 
fortabla rodr not tooklng for a dip ose aa ba wooUl 
probabi j do on land He than palla tha rope aj»d down 
coma the eaecl and the box of oohne Of cooraa tbe 
oolora are apcdatljr prepared and ground extra thick 
In a 4 ;kaelal way and the canvaa la alao waterproofed 
or otberwlae treated with linaeed oil ao that tbe water 
will have no rifect on It Hms he blocfca in hla oatllnea 
and procaeda to lay hla tlnta and flntrii the whole 
roughly 

It moat not be auppoaed that aa ordinary aenoboie 
reaoii wooM lend Itaelf to thta maana of painting In 
fact there are only certain placm where It would be 
of an) avail Bermuda thhiti the Saiagooaa 8ea and 
many parte of tbe Mediterranean and almost any coral 
atmnd would fumloh the raw material Theae pic 
tnraa are regarded as ao Important than an exhibition 
waa recently held at the Qalertee Qcovge Petit In Paiia 
Several of them vrere purchaaed by the Prince of 
Monaco who la an oceanographic expert of tbe first 
magnitude 

Mr Pritchard haa always been fond of diving and 
In hla srouth hla favorite paatime waa diving In tbe 
hay of Portobello In Scotland he would remain tinder 
water weighted down by a bog of sand It wa^ then 
that hie cyea were opened to the fairy wondem i f the 
ocean floor But It waa In Talillt that be first donned 
a diver a coatume and made hla first deacent to a dla 
tinea of 65 feet He was obliged to rise to tbe auiface 
after about a half hour owing to cold or fatigue from 
tha preaimre of the water He often left hla painters 
matorlala at tbe bottom and we dare aay many a flah 
haa had Indlgeatkm fn m aoch colors aa emerald green 
BomeUmeo he even left them overnight aa there are no 
correntg among the coral reefs 

For the ben^t of our newmmper friends we may 
state that the cop>rtgbt In theae walrd prodnctlona ts 
strictly reserved by tbe artist who has kindly allowed 
na parmlasimi to use them tlinmgli our exceUent EMgUah 
contamporary referred to above. 
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Moth*Proaf Wool 

^ITH all of tbe many virtues o6*weolen fabrics for 
the making of garmanta they have one annoying 
quality In that they present a tempting titbit for one 
of the worst tnaect peats which afiKct manktnd — namel) 
tbe ordinary ctothes moth which finds nothing edible In 
(oCton Ibwn or silk bat dotee on wool Tbe annoanre< 
Bumt mudd a fsw months ago by a Oerman firm that 
they had perfected a treotnMftt for woolm fabriis 
making them abaolately motbiwoof la of the Mgtiest 
importance since It presents aa oppor t unity for tbe 
pcevendon of what are at present enormous kwaoB from 
thta cause 

the treatment la extremaly rimplw since alt that Is 
needed la to place the woolen foote In a cold aoluUon 
of tbs new chemical until thoinughly saturated. It la 
th«i taken out of tha solution hu^ up tor a few boars, 
carefully rinsed with fresh water and dried 
Woolen foode thus treuted are sbaolutrly unappeUa* 
mg to the greedleet moth larva TUa waa eonriuglvely 
proved by various expmimaits Photographs of two 
pteoaa of flannel expoaed to anoiba, one of which waa 
Uhtvaated while the other had hem dipped tn Bulan F 
showed that the former vraa riddled with hmea vrhlle 
tha latter wag untouched Igaln h fair atrands of weed 
ware ptaeed fn two teat tuhag wiann whirii moth egga 
Wirt than ptooed Bln numtirnmter photographs iihowhd 
than tidm A. contmiiUttg the untriaM wooh vma quite 
enmty einspt tor tha e xer e a u i t and pupa ctisg of the 
mrinx while B oinUamad the woolen cdnmntn tn 
taeh pitta ttg eaepesg of the lartm whldt had quickly 
eiama m dMUh tmtw issttiug flnim tim 
^ ulitauiitanaii Whmn lad teu tMi tal«ahla dla* 
covUkV ava un u gnaWr tamnetlvd ahowtng aa they do 
Chet an alert wM la attmulaWd ]W n bM m m gsa rto n 
wttrit vaaald bwur no ^ tt tt iril uiM Itaa Ihrtila 
aelL Vt, MMt Mac kh a ckp wifttMT ba JMa llhwohaa 

vs: 



Fram a painting mad# at a depth of N feet la tha 
Sentii Seas Cmral towara at the boitam of tha aaa 
oB llaraa» Taluti 

be nas Instigated t> the latter through the dreum 
atance that ht frequeoth heard housewives ripe In 
>cArs remark mibel) the w n t touch green doth 
This struck him as ao curious that hi began to experi 
ment with the result that the moths ate the green atult 
as eagerly as tl it f any i tlier color It occurred to 
him however that the green djea of modem use might 
be different In ebantiter fr m (li ko um» I In earlier dojs 
In\esilgatloQ proted this therr} to bi ci rrect It waa 
f und that green ch th d)ed m me TiO )4ura ngi> mlually 
Is mothproof Stir8ni,e t) say howe\er It la not the 
green dye whhh Is dlatasteful to tbe Insects but a 
certiiln yellow d)c — tlit well known Mnrtlua yellow 
me of the first of the artificial d\es made from coal 
tnr Ihe reason for the uso of this la that nearly all 
green d)es art blue-green so that yellow dyo Is com 
monly added to them to alter the shade It was tbe 
Martius yrilow thus empkyed which rendered tbe 
fabric safe from tbe attack of moths 
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Transmitting Power in Fluid Vaves 

Further Details Abomt a System Already Mentiqiaed In a VaKIliiaia CorineediMi 

From Our Bruuh Corrmpondmoo 


W ATrn la popiilnrty t<*rnuMl iDoompnfwlble and 
wt I HV( ni d ubt tlmt many of our readorv aacopt 
tbiM NiHfiim'ol llti mill unit iiIism )ut(>)y It la tnie 
<«ioufch tliHt wuttr M (.oinpn HKlbh ulth dtfllrahy that 
boolde 4 rhei flitldH U Ih mimUtlv tncompreoKlble Unt 
thi Idea that It Im m t t > U In nn? immllaat degmi 
oonipioswd ciIIn f>i n atoie of mind alniOar to that 
if the OmkH who talked karnedlj and dtapnUtlinmlr 
about IrroKlHrlhle fcrfew* and ImmoTable oh^atleH 
Huiipoae Hi hA\o 190 rnttera of ordinary wrimglit 
fntt jdiHnK of 2 5*cenUnunr dlametei and f^icntl 
mater wall thlcknewa Huppnae we forte a flulItiKht 
liUton Into thla pipe under a preaunre of kllnmetirH 
per square lentlnieter If we tiimi,lnp the water to be 
abeotntetv imafTected b) this prehsure the walla would 
expand aalULlently to penult the puttm to enter 1 1 
roottmeters If we Imaftne the walla to be aheolntely 
Inexpanjdble under thla pmsnre howetcr the cutu 
pMOlblUty of water la auch that fhi platoo will enter 
2S emtimetera, N^lglble ua It la In ordinary hydraulic 
pTMttce thU compfewdbtltty of wnt<r la auflictent to 
lend to hope fbr a ueeful appHcatlon 
la tOlT nunora reached thta country of a new ayetfan 
of pewor tranemlaaloD by compreaalon waaet la colnmna 
<4 water Not however uatti ottr lasue of May ITih 
1019^ was It poaalble for na ti» present anythiuf ap 
pronging a oatiafaitnry acemmt of the acwnilled OC 
gear for ahontlng a nmehtne gun between the bladea 
of the rex (living aliplane propelltw A more coherent 
gananil Htntemcnt of the new tranMnlaalnn atheme Bp 
peered in the SiwiTnit AuKaicAN Mo'vthlt for De- 
eember 1020 Only now la It poaalble to dlacuta the 
ay Mw p In fnll detail 

Wave trannnlmtaa was drat vlauaUsed by Qeorgo 
C\aii(tantbiee(U In 1014 Mathimatliolh It la simple 
and etfticHve practically monx dltlleulllea and prejii 
dleoa have bad to be overcomt The procedure lonslstH 
la the aettlng up of wave nKiiona or pulMatUma in an 
oaHoaed eokumn of liquid mroolty water which Is ton 
tolaed la a pipe ccmneetlng the wave-gineratlng appa 
ratua with the point of power appHcdthm When ordi 
nary hydrenllc transmlikSloti depinda npia the degnv 
iif incomprefnllitlttx poeweeod hr water Uie wave sjs 
tern ntlUies the very fact tliat water can be aligtity 
muipKMed and only slightly The generator sets up 
pressure Iropulaea in the c i lumn of fluid Ttiere U no 
coatlnuons flow the liquid partUlea iitercly oscillate 
beck and forth helweca two esinmo poalthns A waxe 
of preaaure tiaxdses the tube and glxea up at the far 
ead the energy that put 11 Into being 
Ocasldtr a n lumn of liquid of nmiddernble len^lh 
eadoeed in a tube Let ua Imagine it under a moderate 
aieady preMonre In nddltUoi let na KupiNise that rapid 
blows, 40 or 00 per second are ImIbj< deUxeied against 
imt ead of the c dumn rite <nl\ nslstame to these 
lilewB is the tiKrtla of the fluid and if the cohiiim be 
abort It will wx oh a solid mass If it Ih of cimslder 
able laagth howixer the motion of those lexers of the 
ftald near the Impelling piston will be resisted by the 
laertia of the niura reimtte layers (\)mpresslnn will 
reauU and then win In a point In the liquid column 
at which on the conipU ll n of the Instroke 
of the pUlon no iimu incut of the liquid 
will baxe occurred IVlIluut going Into 
farther details it will U seen thot we 
have here a csmdltlon that deit nulnea tlie 
wexw-length of the dlaturbunce that Is 
propagated tlirough the fluid — or better 
Its half wavelength The wavelength 
wUl actually be the quotient of the wnxe 
veloeltv In the medium hr the period of 
ttie piatem The velocity la ftmnd to be 
OTbstontUUy that of sunnd-ln water 
4aoo feet per eeccad BzpeHmeat and 
cmumerUal devdopment h«M ^idoyM 
tor the moat pail % perUxtlif fV 
nils means a waxe length of 120 toet 
The wave Is a shnple and gynniHrle cae 
reprmntfd bv an ordinary simKntva 
Suppose the pipe la on exact mnittple 
of the wave-k-ngth and Is dosed at the 
tor end When the conipreaalait wnvt 
taecbee this iMlnt It wilt he at a crest 
and reflection will bring It back to meet 
Ibe toltowlng H«\i^ crest to crest and 
tmgXi to trot 4 ,h It will continue bock 
to the staHlQg point In this way with 
tKi reonlt tliat a compreaalon wove of 


double Uie original f ^rie travenea Uie pipe TUa ptUng 
up will gr on without limit onUl the pipe la iumtotod 
by H fi 1(1 ^renkr ibun Its tensile limit 
\V( must n t then have the tar end of the pipe 
dosed fnitccd In any evxnt xve ahonld want there a 
ibatlng plM(B ti take up and convert Into work the 
cntH^y of the waxes But when thla plstfia la not doing 
wrtk xihich ettnliioa It to take up all thU energy* the 
(onditlons leading to ultimate rapture are again pree- 
uit Means must he proxlded to prevent thla before 
we baxe a practical gjsteiu 
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DUgrammitk oebame dmwlng amntiOMiit ef 
wave-generater and mete rn 


This means Is simple enough A rece i ver of fenerona 
slse^ compared with the displacement of the driving 
platan opens off the line at a point near this piston 
Initially U la full of the fluid At eodt ina trake a flow 
will take place into the receiver and lU contents win 
he compressed at eadi outatroke the cotnpt e eslon will 
be relieved Ihe recilver will thus act as a spring, 
taking up the energy of the direct and reflected waves 
when the presaore la high giving It back when it la 
low Hie mean pressure in Una and receiver will bow 
exer be the seme so xxben reflection of waves through 
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Two mere or leoa conventional renreaentationa, by 
means of comprraalon aroas and tne atne enrve, of 
tlm presrare wave that traveb tbrongb tho pipo 


tlie pitie has product d im amplitude corresponding to 
thla luenn preaeurc llu plstm will merdv exert energy 
In idtipressing the II jutd to the recdxcr un Us Instroke 
and tlie rectiv«.r will resNre this energy to the fluid 
(A the return stroke when the nfloefed waves 
have been built up to the proper pressure further 
Imlldlng up will lenae and there will be a series of 
stadonnry waxes In the iHpe There Is tloae analogy 
here to on elm tile ginerator running light * 

IVe luixe hire the elmneuta of Hucceesful commercial 
opoiutlon A Is the generatur V the receiver or ca 


pmelty F and O motorg at fttatoam I9m 

cawbalt threb^rtersi and a whola 

the oodto M* N and P are uH obwetb jh> mvm 
aorbedf beranke of tbe capodjEy UPbanMlMA^ 
wftl kbsM kafde or all of the eoergy gleMk qfl^ by A^ 
A trtveUng wara vUH trsverak the Ifbg Ottf 
P to et^aed and anofltor cock la optoed wtfl moe Imt 
any omeoair unto Ip the pipe' wwti S or I" to 0^ 
fllnto It tg only with a atattonary wmn that tbeto «Mnr 
nodto or points of am presmue-vartoUnn, anotomMr 
be cwineeted eltoctlve^ at eng potot «f aw jtitto lAk 
pwr^ at exeet quartar wravfMdfllia 

It la plain that wave trananiMto beara n dtutort 
reeemblanea to alfematlng currant. In toeti dlnmoy 
eqnivntont terua exist in the two ey ata wii' 
itbsaa eapaclty* amiflUude <Cttiwnt> and 
(voltage) Internal reatotanee to xrltoattep flf to* 
liquid la aqnivalant to electric ntoatanca fly mpa thette 
cottmualcBaoB ef waxe energy throogb the pipe toilln 
ooenra and la akin to ranmumoe If a torga asaaa af 
haavy matarlol be Inasrted In the itoe wa haiq a Re- 
actance which will set up IndpctaDoe or lag^ A 'Vto* 
parity * acts up a lead and oppoya thla raactaaea. A. 
tronafomier would conalat of |tiro platooa of ^flkMnt 
dlunieter cemiected by fluid And xea mlglit pnrauO toe 
analogy further 

The generator now on the tnarfcef omufato ef ttto 
plxmgers actuated bx a revolvtaig crank 8dto ddwn- 
atroke compreaoea the water In the ayatem about one- 
half per cent by means of a plongtr dlaplacamant of 
about 20 niilllmetera. The momentary praasare of the 
simple unrvlnfurced wave la 1000 pounds par aquore 
Inch The actual preosure at the oummU ta ITOO ponndn 
and nt the troxigh 100 pounds the lattm pnooure bitog 
maintained in the oystem hy auxIHaty pump Thin 
minimum preosure elimfnatea air tronUen atnee It In 
quite eeaniUal that the system be free of air ttuh. 
plunger bus Its oxvn c> Under and Its oira ‘capacity ** 

The geaemtor la so free from xibratliA that whci at 
woik a coin may he balanced edgewise on It Belt 
drlxlng H permtaalhle but direct coupled drive without 
Intermediate gearing la preferable whan a power unit 
(»f ttppropifate aiiecd la avolleblo It la ncCeasaiy to 
have guxeming within about T per cent when the trana* 
inlwlnu line is up to sno feet when if la longer, thw 
generator speed should be more constant than tUto- 
Two or more gineratora can be run In paratlel, aopply- 
ing power to a single pipe line 

Hie simplest application Is to rock drills imd HvctHnlr 
hamroerw where the pistnn la used as a floating hammer’ 
and strikes directly on the shank end of the drill or 
rivet map Hie cfllclcncy of a wave-transmlMlaa drill 
U as Moll as 10 lar cent wbereaa « cempraasad-alr 
plant flir mining work will show but tO per cent In 
addition to the dlrnt savfog In power thus effteteth 
the wave-power plant la almi^ takes leaa space, and 
In altogetber more economical than the compwiaaaiPalr 
one A Doteworthv point abont the wave>powef toiU 
ta that It It rotated evxry blow even though tfaaaa takw 
placa nt the rate of 40 per second HOa la aocconi^tlhed 


by a autuddlmp motor ai touted bv waxe-powar and In 
absolute sxmhronisiu with the parcwwlvfr 
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fei w y anr. mitiM* ot tba cngmaartAt vn>- 

, {*4BiiVMi ajtffftofiHe tht 4«bt aHbli^ We la America 
tfite tb A eertiria hlably «acl«nt type of wooden bridge 
wwd moot extenrively in ee^ly nUlfoad 
la tbe X^aited Statm. 

rivlH tu the Xlowe pnum timber bridge end lU 
4m «dw»m. the tofty timber trestle* without whidi 
U erotthi ^ve beeu quire impoe rtb ^ so qulricljr to ccn- 
neef 'tb« Weet imd the J^rifle ccfst bf nwens of 

CUq ptfl^r taltreads of tbe middle of 
WlWeteeatlt centiiir ttnd UieXiBlted 

]b)Mri. »b abbttdnntiy ntppUril with ibr- 
exceltoet coiwtractlve timber , and 
therefore bm neceoanr to bridge 
the rtrers dad canyons of tbe west with 
gteel gtroctuiwl, tbe t>ruciwM of oar tmtfs- 
contfihMitel runda would have been greatly 
ddlaybd and tbctt cost in some caw» raised 
to imp^^bte dgures: 

tbe Dowe truRH bridge, ag wUl be eeen 
frimi tbe acconilHinylng plmtogrftolkqf a 
timber bridge over ibe IdcKebste li|er on 
the gpntbora Padlk efetem* is a very 
siragte structure ctmtaialag a inlnlmuin 
mnount of iron or steel Tbe top and 
bottom chords, which are parnlleli'eeiMlst 
each, of four anwli but undremcd tlrobere, 
usemMed cA edge dnd spaced a couple 
Ilf laches apart with separating Idocks of 
wood between, and securely bolted to- 
Itcfimr to ftirm a compact whole 
Tbh diagonal menitim consist of square, 
nr approximately square, timbers, ussmii- 
Med In pairs aad bolted togetitcr at tlielr 
cehters* and the vertical web memtiers 
Cimsird of a series of threaded round lr<»n 
barSh sxt«9»dlnff the whole dudli of the truss and 
iwcnrsd by nuA on tbe top and Ivatoia faces of the 
'Cbcmds. The (Ad nf each diagonal taember is cut square 
«»r nurnial 1u its axis, and these ends bed against tri- 
imgular castdron hbicks, ahude faces have been formed 
at ttie correct angle to provide a fair ftiotlng for tlie 
ends of the dtagonnla, Tito longitudinal component of 
the thrust of tlio dlagimut laetaltera Is trniismitted fmni 
riteta to the chords by means of («ontinnmis, transverse 
and vertical lugs and logs of square sectUm, which are 
let into tlio inner faces of tlie cIminIs. Two complete ms- 
toms of wind bracing run fHim end to end of the bridge, 
tAO for the tfifi chord and another for 
tlio bottom chord. There Is also a 
wfwtHii of sauydtniclng. Introduced be- 
tween the diagonal membera throughout 
the bridge^ 

tbe excellence of tbe Howe truss* ftir 
pUmeer ruilrund buildtDg omslsted in the 
two tacts that it caned for a uilniinnra 
fimonnt of iron and that the whole of the 
timber oonJd often be fiamd In tbe pine 
hr forests through which tbe railroad 
WHS bring built A blU for tlie round 
Iran rods was sent to the eastern Aeel 
iDlUa, and then a portable sawtnlU and a 
gang of hridge carpenters did the rest 
Ttwag bridges were simple, easy to frame 
nnd mpid m coastnictlon and ggegthgt 
Often Pftt ttp. tbrir term of KCi wng 
ftwt^ only by the care with iriilefi they 
were Inspected and decoyed timbers re- 
pigped, 

Tba mojorlty of these remartable 
bridgM tvere pitAably from 76 to 125 feed 
tai kqlfth, but where neccoslty called for 
tti the bridgu fBglneer of those days did 
pot heattate to build in Hpngths of 176 to 
ftIMb Igid gvsft, as in the due of tbe Ronth- 
ern Mdge h«rft abown* 280 foet, 

M Ott nigr b* 8«aB la tlw 
Out of loarmaa Howe 
wMch at one time or 
ig mrien on the Padftc 
t€ m fomibetn J^dho Qompnny 
J|h^, atrmnn IhQ fori 
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Vhrhbdde, B hgi a e er of Valntanance of Way and strne- 
tueed of that company, theM spans have now been 
taken down, bnt tlie company atill baa three bridges of 
200>fuot length in service. 

A remarkable fact about the Howe truss bridge was 
ftM abtliry to hold up in the face (tt kmg neglect If w) 
neglected tbo> would sag, but rurely did they break 
down In fact, the presrat writer, during uiany yeiirs 
of servloe on western rnilraads* foiled to meet with 
any case of total ctillapae To anticipate and coimtenirt 
tbe sagging, a nea span was always bulH with a slight 
upward tnirve or camber 



A 258-foot wooden railroad span over the McKensle HWer This type of timber 
bridgo mado early Western railroads poamble 

Fnetg Concerningr Molybdenam 

T HK United Rfiites possessps the largest known de- 
ismlts of mohbdcnutii ores, but Is rclallveh poor In 
high grade detioHits of sonte other lni|s»tiant Kl)f»\lng 
elements used in alloy structural steels, such as auto- 
mobile steels, says tlie Federal Bureau of Clines 
Mckol, chnunlum and \unudiutu are tlie Htandhys In 
present-day alloy Awls Of fhwe we luive xcry little 
nkkel, some eUnmiliim, inoatly in relatively low grade 
om. Imd only sumll deiiosits of vanadium It ts of 
utmost tnitArtnnce to know to what extent molybdenum 
can replace any of these elements. Moreo\er (here Is 
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Nfliwe tlw c imwii facad* fwwafd 
^ tta aaw Sta 

M fS ootBtXktl**^ Ottie niaiW ter neiyMkpitm. 

Attwtef te- tatta tnada hf (Saadlar aad 0 . H. 

WuHi ittete wUa ipubUdtr bf ft&ttketri ti aMlybda* 

»«pgg, <Mt alaifMt aa aft anorteir vitadal noMn wtth 
aftftali ^ftronlnm aftd DuuAam to |«tportog ataet of 
Uift ^nMUto Ifo^Mcftam fttaaia teoaft Mnna vaa dor* 
toa war, ftot ttwir ftrodncttcft. ttatdtfiar almoat 
ttuiU. 


S2l 

with the Vanadlnm Oorporatlim of Ainerira pmdueen 

Of molybdenum, by which the servlceu of R. J Thomp- 
wA. nietalliigrHiALat, were made available The cf»- 
fiperuthm of tli« WyinanOordiA (*u, Worcester MaaiK. 
nas cnllated in making ImjAct and refieu ted Impact 
teettf 

V eouiprt Iuah1\c serieH of luolytMlcniiiu hIohIn, and of 
other steels for comistrlMA has been made In Umi 
ckM.trle-furnM<*e lnlKtrut(»ry of the department of chMa- 
Istry at t'ornell Untversitc, and r«>]1od at the Halcomb 
Sti'i 1 (V» )ilunt, and test burs were inarhtneil, Iwat 
(renteil and gl\i*n tefislh and fatigue U*«ts in file shops 
and lulMirnlnrles of tlic Slblev School of 
McHliauhal hugfueerlng at ('omell Unl- 
\i r«lt\ 

riiese In^eHtlgailony are well under way, 
though iiimh of the fatigue-testing work 
reiiiulnK t<t u doui simv It was liegnn a 
g!rw>d deal uf InforfiaiMon all favorable to 
molylKleituiii Ntec J hns lH»i*n puhllshod by 
steel ni ikerN hut \n\ little has lieen pub* 
llslied on ImiHict tests and nothing <a fo- 
llgue tests. Tills work should add inate- 
riullj to the Iaitmle4li.e of the prtqiertles 
of rliese steels. 

rerium cvuitpotmds ape a h\ pruduet of 
the gas-muntle Indiisirv Tliei find lim- 
ited tike as an tngredlinr In the ct^ren of 
flnmlng-are cHiiHuis and reduccHl to ine- 
talllc forms. In I he p\rophorlc n11o\H used 
In dgap lighters. In order to stiidv the 
effect of cfiium <A sted and mm ferrous 
allrtis a ciNiiK'ratU'e agreement has bwn 
made h> the Buretiu of Minos with the 
WolKlauh Cii The work i»n tvrluni steels 
has lH*on currletl along with that on umk 
lylHlennm stctds and In n ritollar maniicT 
It has lioen estnhllsheil that cerium con 
evirt a d<>sulfiirixtng action There are, 
lameier some dlUlniltlo* In tin preimnithm of tliese 
sI«‘1h mid no hnal eiim Itislons can mi l»e drawm as to 
their value 

In tlu work on H|)e< iai alh>\ stinds ronductisl at the 
I Maun, \ Yh olhci. of the liurtMiu of Mines, slhtated 
at Cornell InhtrMlti, under the dlrcHihm of II W 
filllett (hlef alloA thondst tlu coo|N»rail\e work with 
Ihe Navv has iKsn coiitpleUsI and consltlendde program 
mndt in the InxestlguUons on nioixbdtAiim and cerimn 
steels. 

In the jmst fiscal Mar the work dtmi on the profiarn 
Mon of xirciAiiim and other mImIh for the Vavy was 
innlnb nnalvMial and was isrfortned for 
the most port b> Ueut It McT.una and 
Ueut J P Tenkins of the Sn\\ Depart- 
ment, working wlMi (be advice of Dp H. I* 
Maj-k of tbe Ithaca olhoe 
Tlio data on nH**»ipry and segregaHiA 
of various nlloitng eleiiientH In sleet Iwk 
lieen Inconsiniioil In Bulletin 3W, now In 
nmnn* of puhlUatlon Tlw work fop the 
Navy was Untried In the lale full of lOCiO 

Moving the 1000-Ton Front Facade 
of a Church 

I N olden day s w htA t la medieval 
eatluHlrul hiillders wishiil to lengthen 
lAo of their great ehurthes (and this hap- 
pene«| M»ry frt^tpuAlly ), (Iiept* was nothing 
for II hut to pull down the western wall 
with Its two towers. If It posaeswd any 
or the eoAera fai'e and hAgthen the struc- 
ture to the desired t vHAt 
Today tuiwerer thanks to the highly 
developed art of * IIi>iiKe ]dn\ing.^ we can 
lengthen u cimn h without any iirellmlnary 
destruction of Us prlnclisil fnmt As wit- 
ness of this attentbm Is drawn to tbta 
striking photograph, for whUh we ure in- 
debted to Mr (JuHtnvuN T Britt of Bnirain. 
nhlcli shows the front of the Central 
Presluteriun fMiurth BulTuli) which he 
moved no f(H*i eastward to permit a 
lengthiAlDg of the auditorium to that 
extent Tlie front of tbe buthting la 7S 
foet wide ovejr the lateral btitln^fMes, 05 foet high, and 
8 fori wide at the thickest iMrts. 1110 wriifot of the 
wall aa moved Is lOUO tiAs. 

Tba itrellnilAary operations constated ^of removing 
tba front stepp, preparing the new foundatlona, 30 feri 
to tbe eastwafd, ond making a clean cut through tbe 
roof and through the aide walls where they abutted 
rifolnst the ebnreh fonot While this was being doae 
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Why Sckntifie Feeding 


Stoking the Emptqfoe 

jaGnapeiiy Reattwnuttilie aiB lw iil tnBoifc l ih ^ 

By ChariM FnitaMt Cttm 


M LCflANIQAL atokm 
A r MMin power plants 
having proved such an im | 
qasUfM Rucrm U wus In 
•vtUbte that some genius 
should adapt the Idea to 
human brings. The dlstinc* 

Uon ( t being the first to in 
stall a tnvehanlcal Mtoka fur 
fbedlng LDipl >rces beksicv to 
tbs Weirtlnghooae Btoetrtc 
and Manuffu hiring Oonh 
pan> which hns triad out 
the plan at Its great worka 
at iMud Plttsborgb, Pa and 
found It good 
Now do not jump at cun 
ctttstcns violent hands are 
not InSd on woricmvn wbllr 
prepared food is thread 
from a tube down their gnl 
Ma aa geese are fsttem d for I 
market labile tlm essential 
Awtore of the mechanical i 
feeder for workmen Is a I 

moving Mt m prodmly th* awTlM-««« 

same principle as the con ^ 

ve>or whUU moves coal Into the furnace the coni can 
not help itself but must go shmi. the conveyor whereas 
ttie worker can and does retnln liberty of action within 
certain limits Stkh mechanical control bn Is brought 
to bear upcsi btm is p«>cholQglcal rather than ih^stcal 
This truly modern InnovaHim was suggested hy the 
perplexity of the average human being when suddnty 
eottfronled with the momentous dodsloii between pud 
ding pie or prunes fbr dcseert No mmpathetlc person 
can witness without emotion hie angntshed Indedslcsi 
on ^lew at the service ciunter cf any bus> cafWerla 
Proprietors of cafeteruis i ah ring b the general public 
may fume Inwardly when hungry Hues are bold up 
while some vacillating muI weighs the rival attractions 
of cream pufli and cliocolate eclairs but tlicy are 
obUged to dleeemble tbelr fbelinga lest they drive away 
trade 

But the ease of a great luanufai luring company 
rliHiged with the reivnnsIblUtT tt seelm. that several 
(housand workmen oifUtln tbelr midday meal and get 
back to their benches within the 40 minutes allowed 
Ibr lunch is alti aether dlfferimt Deluys In such a 
esse are not to be tltought of Bo when the WcMrtlng 
house loniiwnv lullt Its enotmous cafetula at Kast 
I’ittshurkh moving belts were placed In front of tbe 
service u unters n which imtroas rested their trayg 
Instead of sUding them ahng a rail In the usnal 
Ii4«ttrely wav while selecttng tbelr lunebea The theory 
uinilv cvnftnned In exiicrienoe was that while it would 
be pofsable t> h Id Hu tray staHonarv and Itg the belt 
slide aloag beneutb in 
nlnetv nine cases ut nf a 
hundred tbe pair n would 
vespood to a subc nwlous 
urge to keep step with tbe 
tneehanleal r actmaki r 
go strong is this uri,e that 
tbe motorman who stands at 
the controller con acnlci itc 
the belt M per cMit and tush 
the line through at corre- 
sponding spsed in case of 
oecesslty It has beei ftmnd 
by teet thst sn average of 
84 persons a minute enn be 
nerved with the aid <if the 
moving belt wbich U fropi 
SB to ^ per cent foster than 
the a^ersgo speed In otber 
enfeterlss. To be sure it 
MisetltDee happens that a 
tmkmeir fed past the steam 
tnblen on the gallop may 
a plate of beans vHisn 
h|g heart had been set on 
etnw themhtr darkening bis 
outlotA on life fer the rest 
of the dar and perhaps af 
fed^ unfevonbiy the 
^nenttty or quality of hli 
vrorlL But It Is beter fer 


fer tran ooeidMiLfelliuH 
thq^ feOfn'3E5^S*fj3p^^K 
e(»i t|kM^ m 
the tywjiy ^ 

mmd fq r u h fe AijiuhhJi W 

rnoefek fetegrentflM|M|r 
of cufe Af fefe i rt ya fej feg, 


Servfeg-connten at the hmeh dub in a large lectefy^ Kete the alefe 

the coal can the eompany that an occastonat dtsappointiMOt of thla 
ifor wbereaa < haracter should be sufTefed than that geo r ee ebonld go 
ctlon within without any hmeh at alL The balanoe la dadded l y In 
H Is brought fevor of the belt 

lan ih^stcal Nothing In the foregoing ia to be eonstnied aa tnti 
Mted hy tbe nmtlng that this corporation or any other trenti tbe 

ten suddnty matter of providing lunchee fer emptuyees In a spirit 

etween pud of levity On the contrar\ the lumh proMeni la a 

hetlc parson serious and importiint one Bather tardily the discov 

d Indecislcsi cry has been made that while man can not live by 

Si cafeteria bread ah ne neither can he live without It It Is now 

meral public pretty generally understood that a warm appettstag 
are held up wholesome nicel at mlddav has a direct bArlng on 
I attractions health eOrlency and dividends while employees who 
at tli^ are cat cold unsatisfying and poorly balsnced rations at 
' drive away a dirty w( rkbench arc decidedly not as profitable as 
tbe) might be made Uowever wUUng the worker may 
ng company he he tdiuly can not put energy InteUtgeDos and 

that several interest In his task without proper fuod any more than 

»efil and get a boHn* ran generate steam without fucL 
lira allowed Tbe result is that much study and t good many 
I In such a iiaUioiu of dcllars are devoted to pnnidiag lunclMg 

he Wcntlng and often otlier meals alao fer employect While some 
ila at Kast of the more prugresslvu employeni cstublUdiad bfeefe 
rrunt of tbe rooms lenrs ago the axigeiiiriei created by war eefe 
their traya dltloas coinpelM a sudden and very great tnereqaa in 

I the usnal the cUHfem Once established, tbe eBapl 0 yeeW inaefe 

The theory room has demuostrated Ite ussfolnsea eo emfea t l ca ll y 
lite it would that it has never be«a abandoned, bot. ruHier i mp toved 
let the belt and developed 



innc b i fe ani or IfetwW 
Ite uqdtoinenb aa 8# w 
mtanfeMUfek lONI cAmi 
piicm ftw nfefe hriMei Mir 
to eever actMdJMt s( 
imd serv i ce hut t feufi fr 
snltiM In a def^ 

Tba empfeMi# 
warn ta tpaaasr tehesf M 
enm etandairdlaai^ nr eu# 
to have der^oped any Mi- 
e t e ndb ig nmetlein thM 
asone te be alrnoit as SMJT 
di fl Mnt opbIbM about tba 

moat ptncHoal way of avv* 

ing nieale ta a large fesae fe 
a limited Hne aa thm are coepovutfena serving tbafe 
For example tha Pqiartmcnt of UboCi k a eurvoir 
mnbraefeg 238 eatablielunents wbiife aerved hoMboa fer 
employees, feund SO ctsss in trhicli the a w aage m fet 
was turned over to ontaldm end 1$ In whidi e mpl oyee d 
had aaomued tba respoadUllty of eatsefeg fee Mm 
■dvia in qoartera provided and equippad if ihejnM 
sgement Tha great majority of eeimloyera piofer In 
kMp so important a matter under HM oun oonttei 
Often the lundi room is the product of a gmdual 
evolotton begbrnbig with oolfea and milk servUd free 
by the management to wash down the cold oenfenta of 
tbe dhmer pall Tha next stage ia lllnir to he tife 
additicm of tree soup to tbe free h ever ag en 
From such a bestamhig it acema to bs mi easy step 
to famish a spars room or at least a oontor of the 
work room with tables and chain wbera tha worionen 
may eat with more comfert 2iot kng after tills stega 
bae been reached the maasgeroent may be s xp e rt ed to 
decide that It is worth while to erect a bulWng feijy 
equipped as a reetanrant to eerva hpiehee and etiiet 
meala if nectaeaiy At least It haa wor k ed out that 
way in a good many tostoners 
The desirabUlty of hmeh ronme fer e n a pl o ye s e Mng 
eo widely reoognleed and methods of admtuietfuttofe 
being eo diaotte perhaps ths fMcticss of sdkae stoat 
rorponithms may be of iotorest 
The XT 8 Bteel OorporatluBi fer exempted epsretea 
78 hmeh rooms in some Ita plente. Beoutta have 
been ao aatiafectory that a coiinnlttao waa appolnM 
aottu time ane aa a priBl^ 
toanr to extooding me hmeb 
aerrtea to stodf tbs euhjiai 
of hqildhiis and adutymsHt 
and iMfee ncimnnwudattone 
fee Madard pfeetkfe Tide 
eononitttoe bag teonmly spfie* 
pMM It. until, mA n m' 
mA eiw im l i tw I. |Mri» « 
itaikr pMSr nt nmti sm. 


these MQsnirtied qtMie fee 
tium n Mudb taaue kSSi g 
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Oor SodNxniscicHis Selves 

Si|^«t Bvndt ttt B<plmattoin ist • Lufe Oast «f Fkjrddc 

By J. Mdedm Bird 



. ^ M ^flMi ttw tsm "pqt^Oe” bu 
M« a< tiTB arlji sMtb K CMiiy 


iMit tettViAtliMk Oi, tli0 . 

Blittmm mo*il #iM rrt of Mtkm U«« 
wWrt m* fwoid ot 
VPOA Um oict«n»t iroild or vtdhlft 
Oft t9M oChw aUt VO lum 
^ 4MW *1;i4«ictr odteci ttr ^ 

^lS*|lrWiftt tftoeMfth oloa to mtalof tbo luofo 


oC tiM pftittoiftMi vbloh teU «a the 
r Mtoftwy. OBd to eft^ aenwftt tbU with « tovr 
JpifteattoftHtftak iome of tte Itaqu vlU be ot ooce 
iftffi i W ft i< «• otben wiU not he ao daozlr 

/Bi aM no B toft , wlOla wo caA with aoine aoe 
OOMi Irftv ft Kfto betweett tfca porehte tOMBomeho whtdi 
IftVono toe otMe okot of thoee Gonoemed ood the 
weee OFtoto betof hi aa ftctwu btordoel eAwt, tba 
Iftftffhntotoat WM kftowa that to hia held the normal 
oluUke am eroept t toy Into toe aopomormal, and the 
toiler fthpdftse mec^ to be tbo tonner aatmided or 
oecefttfti^ Wo tohtl tberofon not attempt thto aep- 
atoltoe, bit toftil permtt toe ftormal to ovarltow toto 
oftf iiewoetfnii wbea it win. 

Ibe a u pa ni o rm al phanmimton whoiw extotence will 
be J|M dfwmtod to too hard headed penm who pooh 
pwte toe wbeto aotoert to hn«Mtlam Indeed it to 
ftnit to be aaaertort with eertaintr that 
ttoi to B op en wa l Wo are an more or 
tom eoaeaptjItAe to aagfoatloai To onr 
aiijimWoft that comeo to va wo ordlaarlljr 
apfto the critloBl fOGoltr We inqolre 
wbeter it to la tow with onr wtohee, 

Wbatoer toero to loitoal reftaon for or 
igoiftat it» fto Car aa wo are able oe ex 
a m ioa it tm Ita taerica. Periiape tot onir 
dUtontooe botwowi toe bypnotiaed and Uw 
mtopnotteed paraon to that the aUUty 
of ow fomer t» do thto to aoepwided 
Ale ordlftaiy oettorai aaooelaUaiw tnhib- 
IM too bypftotlo atibJiGt natnralljr and 
ao to mht l ea lly loapoiida to any augfeiitlaa 
not to htnis Zi la not naeoaaary that thto 
be to tba form of a eommand fttiice he 
boo no power to reject it, it may nunt 
to any fom at all hot tbo Impratore 
ebara^ of the perfomaneo ie height 
efted by gtolnt it aa a oommand The 
foedtoal nan wbo nsea hypnoeto, however 
dote not eomnumd hto patient to ignore 
hli atoneftt or abandon hto vtofotia haUt 
he ntooiy toQe him that be baa not got 
it, and toe anggeatloa to oorrpted 

At too potot where the operator ae 
mrimw toe Dceeanary domtoance over bJe 
nfoleet tbto anpinmt haa been toft I4ank 
It t^ what the hypnottot doee but not 
boir bo dooa it Here, U at all the 
piNKOirtoaOpemomaL Bnt wo all know 
pavoa aa whsee aoggeattona carry great 
wtto tto ftbd azo ocdtoacUy ao 
frpM. The hypnottot baa perheiw found a wholly 
noHoal hoy to make blmaelf appear inoriatlMr to tlila 
; to hto edbJeet, The toaa co m mo np taco aitmativo 


have when half awako Probabiy more of ne are auh* 
Jeet to tola toaa to uyataVgartig ATlto doaed ^ea, 
h at wo rn atoep and waktog, wo eeo lOcan tond a eo pee, au 
muoir of thtega I am abto to dtottogoMi between 
vtoltattone of thto aort and tree dieania by my ability 
to command the waking vtoton I cannot todnoe or 
dtomtoo it ftt will bat oooe gHen the ptotaro 1 caa con 
trot ike btoavtor and am niraany conaciooo of ao doing 
Tbto to too only peychle expe rtea ce to wblafa I am 
aobjeet 

Of rarer ooenmnoa, bat ladonbtadly gnotoo ao far 
aa Ita mbjectlyo oharocter to toe p^ptont to con- 
oeraed, to the true haltactoation of wide-awake coo- 
ackraaaeea. Occaaiooall) auditory tola to nanally via- 
aal The apparldon, ordtoartly of a dear friend or 
relatlvo preenta itaelf, laato for an Indetemtlnate 
period and vanlabea It may bo uf a poracn known 
to be living or known to bo dead in eitber event It 
may pr r e cn t the afoworance of life or of death. It 
may apeak or be attant it may remain motionleaa 
iiio\e at random or act a part It to eeldom. If ever 
recsogftlied aa halluctnatlaft until It haa tuuiaed-eiot 
alwaya then 

The aubjectlvo mecfaanUan of all thla la aimpte 
enough Wo have certain aenae oncana with tbelr Unea 
of comroankraHon and their amoclated braln-arcaa 
which receive and Interpret tlielr tneavaaea It U dlf 


/ NCREDVLITY aum go to {engtbi os ahwrd os crcdubtjf The 
man who btbeou nowmg at all a m mpouihle oi ibe mon wfio 
hetuwu toorpfbmg One who wM not ctmiI the occurrence 0/ the 
phtnomem which for wa$U of a better tUle aw group umfcr ibe term 
‘*papcbic’* hat made a vice af tkopUaun^ and m ifs nome re;ecls what 
u true hit omwlcomt If we hut remember that Wa can accept the 
occurrence of the$e ihaM Without commtUmi ounehet to anp porficubir 
explanation of fbem, the dJmtssion that thep reallp do occur lorn its 
Umg 

If he were atJued whether he bebeoei the exphnation wbicb, borrow^ 
mi from otbers, he hat outlined m ihu orfacle, the author would answer 

a that he doet not know It map be ob^ectosi that he ha$ treated 
feci more epa^aAetwaUp than An stole of mmi would warrant 
fVe do not $00 that he ha$ eufpreeeed onplbmg unfaoorabk to the hppotlh 
em wiA wheh ba feoli, dtia a/tor Ibia, il joeau to us that if ihu bp^lh- 
estt tt to be ediAtled at alL i ihould be preaented with tome apnioAp 
Aside from anp iueatwn of actual acceptance, the aulbor u the more 
mebned to gwe Ata apmpaAp because^ to hu mmd, Ae hppoAeau of hu 
text u oaaiip to be preferred to onv explanation moomta Ae daect 
action of departed peraonabhea UtJeu and unbl it u mown that it 
contradicta Uaelf or contrmficls aomeihmg eba that we can less aforJ to 
gam up. It coven the ground so compfato^p tbal wori^ m other dtrecUona 
u reallp wilbouf pOmi Aa ataied m Ae text, it u for Au reason alone 
that i u put before Ae readers of Ae SctENTinc American as part 
of our aenea on Ae pspcbfc — ^The Editor 


Nil f M ttir Ifttor 

CtMiiyjftfonei to hypnoeto are numetmia phenomona 
wbacb M aob j eet may be regarded aa havtng hyp* 
noQaid bmMt nw practlca of cnataKgftilfta baa 
itaeft Uftfamweb stripped of all hocueiiociin It 
Mpt AbtobaMpabtopeitetatageof Iramau itod. on eeu^ 
m mm tarn ewrfabi objeeta and atriving 
to gMOwtob ttlsd i ttnto, that pleturea appear la the 

t)m objaet ttf to* gaae may he a ball or 

ouutlft, «te, , ft bowl of water or any* 
jb te y rawlo ft of ctoanwee and depth, 
A iriito of pottahed atone, a mirror a 
*mA tha aendg ag e d aw nr tlmre aa& 
yimw CM IbIim tlMM iptetaw, » 
M[^ a m m r tijCenitf w 
MM Ui 

" MM- Ww lisM* 
sM tts <» tU 

atltlM (MtMtf #Mtat 

~ gch, pietwM 
rtl MS d wt 

hmiMi *'******^ 
tSlMmsCM 



flemt to i»t aonir own tl>* snppoaltloa that tbew 
dvcnlta uo o l o e tr l cl ia aatvi, OrOMurll, tber om 
cloaM to the acHoa at tar ottier ■ttmalas tbaa the 
tort they are Ootiisud to neotte Rut It lo ftir moro 
(UfflenU to ImulM that this hualathM Is ahoidato 
thaa to sayipoae that at tiaies the drcnlt Is sohjeet 
to ostrweow Influciioe ot some sort. And Jost as sx 
tntBsoas eamats in a toldihsBs dreolt ast op soond 
vama at the rec«lvfB« d l ap hr aa m . tt stoma fhli^ la 
ovttaMa that sxtsnal eamats la, say. ths vlsaal cl^^ 
eolt laast sat ap rlsaal Iniprwsdnaa at MMr toetivlag 
tenaiaaB. She ebanotsr aad lataaslty at tha astraas- 
oaa factor itoald prasasoaHr dattnalaa whafhar aaa>> 
eigttao as aan as psrceptlia OMtsrs woaM eoait lato 
aetta, M aeconUi^ whatboc tlia ptetaia aan atoold 
ha a BMtra or lam (an^uat «aa Urn aataaa at the 
SstwaaoM toreo aettap voaM. at auum, daMradaa 
afetihar tha ph eaia a ia oa voaU haaa irha rapardod 
ad Monnal or u aapataemat? a( tU# R* ua aot ddt* 
riftdp to apeak 

VoMhtac hyBBallam ftem aMdhdt aaila Is aralttplo 
p , faw ia Wi y» This oesmtum » aam la t m$, aasar to 
aap Mur at Cm i> < ir»r * s waa i aaa d tt Is 
of to* tntiodaoridi neae wttheot af tk* mlfft 1 
Mtofo apMibe fto*a*midft m to* tamalcai 

ftiM& a^ynctnfotomSya tm met toot to amhena 
*Mi cft*«B tfwi* hftft Mtoftf a Mmmdp be t ween tiw 


two Iftontltlcfl tor nltlmet* pommel on haa bam dted In 
behalf of thla viewpotait Bur to recent eaaee treat 
ment of dual pcrmnallty hoe taken the diractlaa of a 
■oceeaMful effort to aid the merging of (be two atreanui 
of oonaLlottiAem and thla makea the pbcnonicamti look 
more like a strhtly nubjecthe one 
The theory that on (xternul Intelligence may be op- 
eraltng upon the corpimal rind of the subject llnka 
multlpto pereooalltv with uotiwimtlo writing Here 
again we have a phenoiiKmn hnding Itaelf readily to 
deception, and nothing 1h t» be 1 . dnetl b> ignoring thin. 
But no t hin g to to be gained either by bolding out 
against the obvtous taut tlwt In a tniji>rlty of laecM 
aatomatic writing to without the o]Mrator>, volttlmi It 
may occur when be to In a iranc'e — Kpontaneous or in 
duced pathological or hcalthv 01 when he to appar 
ently normally awake Ills attenti m may be on i1h 
writing un eomcthlng else 00 nothing at all He may 
be Gonscioos of the me ssage mh It di^clopa of words 
as they are formed individually but not of tlie 
or of nothing at all In connection w Ith the raosHuge 
Things completely forgottm muy be recalled through 
automatic writing Barer but far fnau unique are 
(aaea where knowledge to preauited hv the automatl 
writer which It aeonm certain he ct uid never ba^e had 
IVrwmv of mediocre attainnunts dloplay llterarv mMI 
tty ot «xhtl4t mastert if suhje<.la with whlcli 1be^ 
ha\o plainly ne\er been In contad The 
peomanahip to ordinarily that of the 
agent but often a dlMtlnctlye band to 
adopted for them coiuiiiunlcatlcAS Oiiu 
Nionally the mme nutoinatlst will employ 
oeveral of these keeiiing them apart with 
mt confusion Some t lines the band of 

lUlDg or dead persona will he Imitated 
With appropriate iiMMllllcatlons to meet 
the difforwt operating detalla pracUealh 
everything said i»f autiHimtlc writing a|H 
piles to oral roedinnilotlc commnnleatlonft 
We do not ha^i to nrtept these as fniii 
the dead but we must accept the fori 
that many of tlieiii are without fraud and 
wtihoiir \ollthn cm tite part of the agent 
With all Hum phenomena the rauis 
question arises Tta picture seen in the 
iryotal in the waking dream or aa an 
outright \tol D thi extra piraonality tiui* 
appears and vanlsbeM the message of 
pe^l ptanchette or voice are these 
mere phantasle*! without olgnldoancc 
or do tlte\ npnsent a real imssage of 
MOtm oortf The attempt to answer |He 
sents nunurous dlflYcnlHes pusslnt, them 
for the ijuinsnl It leada us at unci t* 
one furlhtr linpoitAnt jsuchlc inanlfeidH 
lion of the mind ul<Ae--fekpathi 
Wo all kn>w what thto term i-oiei** 
Wg must all reallre that Its ven niuiii 
implies a simple atralghtfc rward exphi 
nation of the pusallny, ociorrences listed 
above But— does teleiiathy extol Itmlf 
Its oocurrence to admitted by Its siqipoiters to to umi 
ally spoataneous failure of iitti iii| ts to operate con 
sdously and with intent to not ttecihsarllv oonclaslxe 
■gainst It The direct txiariimnral eibhnn In Itn 
favor oonslato la port of triato in which direct tiuns 
forence of thoughts imagis or Mnmitlons was iit 
ton q rtad la part of auceemiful h\ imottoui ut a dltaancv 
wdilch folrly defies explanathn cm «iny ether groimd 
and la soma part of the yen fi(t ibut thus U siiuiHi 
axplalnad morii that without tckpnthy must foi the 
preaont go unexplained Vside frmi fraud in anv In 
digMndsnt teat of telepathy pecuutlon must be takin 
against a^dcntal rereirtlon 1 f the deidred Information 
-Hhns It one think of a number hard enough tJie ll)r- 
lira Bpa to form It unconsriouslv and Hie recipleiil may 
with equal ahHenee of kuow ledge or Jntent read thto 
maangr H Iv atou necesaary to guard against the 
oparattoo of itiance If 1 draw u mrd and you try to 
Munft It, yon ahould arttre one siiccesa In 02 attempts 
in 2700 UiM two of the ^ succeaaea that are coming 
to yon for thto period ought to ortur conamilvely 
Ton will have to do mut b hKter than thla owr a con 
■Idarahto period, betora I sbaU admit anything beyond 
a nm of inek 

When wa chock vp the pocslUUty of totopathy bv 
tnvaatlgating tha rrilabUlky of tha repoita TCttderrd 
by othar^^Michle pbanoniena which mldht be dot to It 
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u« iue«t Httotlier dlfOcutty One who ts At all mibjeet 
ti> HiHMiritloDii Ja likely lo biive tbem more tlmii oooe. 
It takes real of oitml lo reuieiiiber the vuco* 

(iQiM nncl the that did md cuiiie true, to |[tve thoM 
a place nf iHiiinl Imiiiirtitiice In luoinory with the unee 
ilmt lutuall) iimrktH] the death of u hoabanU or a 
faflter Moreinfr an^ (die hna quite tlvlUIy in nilnd« 
from time lu tliai ilie thoHpht nf a loved one If eoine 
day Kiuh n tlaitighi tnm <Mit lo have cvilmlded Wttti 
a crlHlN in the ln\ed one a life, this oocaKhm bi All too 
llkel> tn KPt remeiiilM an a true apparition, while 
irs hnndredN of nieanlnirhwa but at the lime equally 
\l\ld prHdeot*NHnrH are completely fortpittcii. tto tut 
actual etiiMtitf Hlumlnu v\hat pufiatiia to he the ratio 
InMneen ineanlniLlow apparltloDN and those that turned 
nut to lm\e Hlmiincance nill be mloleadlnA unleaa cor- 
rt*cied lo take up tide error in rcrportlnff 

tVtthiMit gUlUK Kpm*e to mUUtl exiioHnienta. precau 
thMin. ciirrectlunH, etc, It tuuy be ntnted that all the 
HUKKcatc^ by the prceedlnK have been 
made, uml that aa a result there appimm to Im fairly 
cnnWiufive (.vldefu« that a uamni of ooiumiinleuthA 
lietween tno tnlndv cxIhIh. onttddo of thorn* that Involve 
the ordlDarl1> recinpilKed N(*nHetf. Some (leraonM seem 
to poMaeM the puner of transnilttlnj; or receiving at 
will , with the lurin* malorlf}. either aspect of telepathy 
lit spantiuneoQa. ulu^n Inflet^l U orcura at all D^Jte 
snRVMstkai as t<» the idoalcul niechunUin of Lelepathlc 
communlcallof) are of 1 l*sh Hlttnlhcunce liere than cer- 
tain of Its oxlMtonct* or non-evlMtencv 

The present exJdcnce ta ultofsother In favor of Its 
existence Oninrfnv this existence, the bcarbiA uptm 
all we have said N ho plain that 1 need ki> Into no de- 
lalts to make ll ( leur ttiut we have aval la hie an expla- 
nntlnn f4ir ull the pliettoiuena mentioned oNive. It has 
bem ohjeetft^d that If we attribute ull thewo plienotiiena. 
uithout resene, to tclcpath> it seems necessury to 
frmnt that the telepathic fmtilty can w'urch tike minds 
of all tlie woild and help itself (o lAhut It uanti, for 
nitmerous ineKMiaoM are recorded vihtrli guvo faits. sub- 
Mspiently verlfW, that nobody present could possibly 
lie conceived e>vr to have had or which no one iiersun 
In tlie world could ever have hud In their entirety 
nut has md Hie diftteulty been maicnltledt 

K W II Mjers a as the ttrst to fonnutate, partly 
friHn normal and iMirtly fnan supemomiHl phenomena 
tlie idea of the subcMiHidous mind, the suhlliidnat seif 
In his bonds the concept tiwk later an unfortunate 
turn bnvard actual Hiitrituallmn From this fate It has 
been rescued by other psyeholoAiats. and restored to at 
least Gontrov«'rMlal standing. Numerous dlfrcn*nres of 
(i{diiloD naturally imrruund such a subject Wlibout 
regard to t1ie«*. without Intent to supiKirt llm theory 
itednttdy In any way, we may sot down Its generul 
fecitnrea. 

Our minds are dual Kverj thing that takes place 
above the level of ronaclonsness can etiuflUy take place 
hrhiw The HUliconKclous eltmient of the iiilnd Is In 
every reopeet an capable as the coniN.ioiis-*U takes 
(harge, when m*eeMsury of all the minds functhma 
to many ua>s thin duality Is as pronounced as though 
HP possessed two disiluct jiersontilltlos 

The mibcunMcluiis is ulwu>s **BwarL,' If we may use 
the term, of ereiy thing that goes on In the conscloaa 
mind, of every InipresHlon that conies to the latter In 
oddition, It mkes In mudi that goes clean past the 
coBoeloos mind without muklDg any ImiareMdiui what- 
ever 

Tlie snlKHmsclous ts u1wu>h In complete contact with 
the oooMlonm Only nt times and under exceptional 
coDdlttons U the current reversed, so that the con- 
sctinia can tup the suliconsHoiiH, When these errep- 
thmal condITIons are met, things that have been below 
th* threolinld rise above It and wr tjeeome consrlons 
of tbem-'-perlmtis for a Heeond time after a period of 
coiDpleta forgrttlng (dlsringulMhed from the mere dls- 
mtosal ftmn mind of the things ue can rpeall at pleas* 
ure). pnrhapa actuttU) for the And time 

Flxtrenie ad\<wAtCH ore apt to claim that the sub- 
cimMioni never forgets. I do not find this as objectlnn- 
abte os it might at first glance appear but It Is not 
igAlIy necemry It eon be dloidiiced by the wholly 
Mnnoeent hypothesla that the anbcoMdtma forgets with 
camparatlve rarity ; In smoc respecto, this might meet 
the observed fhets of psychic |ihc9oawna--ii«]ttcalariy 
thrtr uncertalntr— better than ^ eltmatlTe of in- 

fhntble mibcocMcl4His methoiT* 

The snhcmmelons mind wcmld be the aget of the tele- 
pathic Mnetitm as regards both srodlng end reeriving. 
Ordtnarlly, of eounw. we abonid be quite nnairaip of the 
procssii Our eubcoosdotm minds may he evetocoungiot- 
Ing a store of imprN«i<m racelved from othgr niDidg^ 
received in some way that we understand os Httlg O 
Archimedes would have understood a wlrelese eoneett* 
hut of which we may hope we am on the path toward 
an tmderetoBdtng And then, when c<Aadoaa oomee 



When the patleat*a Jew wee eo ttndendkot tkel he 
coflM net Ute. he woe sappUed with ea artiielal i£w 
In front of the natural one 


Into contact with suhoonscloas — under conditions 
which In our present i rude state of knowledge we need 
not even attempt to define—anything which la in the 
HulmmselotiM, anything wlilcli It has ever received and 
retained, may come forward Into consdousnesa. Peiv 
haps tlie choice of what shall thus come forward Is 
made In sufue orderly way by the Kubconsclous , per- 
hniM 11 is largely a matter of chance — just as, when hi 
a reinlnlHcent vein, anything whatever c<»nipriaed In 
uur stun* of ordinary memories iiia>, at run^m, come 
to the top. 

If wo moy grant alt these assumptions, we have a 
perfectly normal and scientific explanation for any 
psychic plienomonoQ which my imagination la capable 
of picturing For nothing that I ever knew U really 
lost If I can but estabUsli <*ontai*t wlUi my suhconsclous 
half at the iiwakient when 1 want to know It And 
n(Ubfng which anytsMly else inay ever hu\e known can 
be proved to have bevn hwt Anything which was ever 
In any mind may ha\e Wn piismihI on lo another, and 
another, and anoilter, and tlu*re Is absoltitely nothing 
to prevent U from turning up In ynur siihcimsclous 
mind, or mine — imd some day, whra oondKlona are 
rlglit from rising abo\e the Ibreshold ' 

The present prolikm of psyilih research, us 1 see It, 
Ih to Investigate every link of this chain with the 
utmost care If It can he overthr<»wn at any point 
let us find this point overthrow It und atart all aver. 
If It cant lie uverthrown we need curry psychic re- 
setirclj no furthar* everything that cun happen is ac- 
counted fur simple t(*1eimthy lOr most things, coaplcd 
with the necesNury cuntact between the recMpnt*s con- 
Hcious and Mubcunsrifms lalndA For the more mys- 
terious IteiuM. tHleiiathy carried through a series of 
MibcoDSdouM minds — us many of them as you please 
the pro|H*rty of iicrsoos wlu> have died since delivering 
this niemage. If u message were to be received today 



verify 

him lie ^ ^ . . 

sridnaty p e mi it ta nhif A ^ & afiidt tp 
ea Ob to Ufa peeiMit fneratldn, wlte fta ftrat 
It rose ahpve the level of cooiKlafiriMiki of oiifi Of 
leclpiriitet 
FenOshf Mkybaao. but it Is at lefia^ 
tt ypsi pMet to betf^e in ghosts, that U all rigifiE. 
hoo, ys4 mitst make as pbrnsihie a sboiriitig m 
tlmgbosm an this tlieory makes fMfltse^ ImphoMlet 
No morse So, aS I see it, than loiaotthfi aii^ vsfUteA 
tihhiiottt«i& which we are todar oalM npm to Siijilmtti 
—ohfi mm we m explain by m atfi. Ih any 
ft Is fkii; to be dtsposad of by cailthg \£ iMufiWi, or tv 
Axprmtng rqptagiiahcs fhr it. or on inefaphyrieill 
gromiils. It extdahu a lot of thmss that nsfid 
natugii and until It ta cnnclualvriy riiown. on sdriktifle^ 
gnmnds. to he lihtKsislbte, a lot of psnpis are going to 
go right on hetUrvmg in it It does, Uideed» as a writer 
te the **BritapB>ha^ remaripi. imt a hopelesi hmiAkl of 
proof upon any a)U«kl ghost, inrideotaity, It you 
not know that the ^'Britnnnlca** took this subject sgri' 
ously, rofpt to page MO of the index vidome , fttd read 
Some of tike artlclM there listed mider the bead 
'Tarofalc Baeearch ** Finally, do not foivst thaf Wfi 
have a body of attested phenomena which make it dlefik 
that Mimewbere there ts something that we do not know 
about, why, asks the advocate of tlM theory 1 havS 
outlined, may this not joat as wen be tn that tedritolie 
thing we call the mted, as anywhere elaeT 




A Novri lUdi in Demtisfary 

C ONFKONTED by a patient with such on overShot 
Jaw that it was InipoMlble for him to make con- 
tact between his upper and his lowtev jkiw. Dr A, Pt- 
inlentA, a New York dentist, designed a dentition which 
gives the sqhject in question a nomwt ''bite,'* wittan^t 
detuanding the extraction of his natural teeth the 
photograph at the head of our seosid colonm sl|k>wr 
how this result was achieved A sort of artificial jaw- 
bone was built up beyond the limits of the natural one. 
and iin onllnary set of false teeth mounted on this,. 
Tlie natural teeth, Instead of bring removed, were left 
in place behind tite artificial ones, with a light rubber 
datii about them to keep them out of mtechlet The 
Jnw thuf treated was tlie Upper one, the under Jaw 
required no modlficatlnn at all Bo new la this artlflefi 
that Dr Plmlcnta has been able to get prutecUim on It, 
and his patient Is tn the unique position of bavtag a 
patented mouth. 


Ciiciimbfir-FlaTQred Water 

A ll city water has at all times a large micro-crgante 
cimtent It fa the function of the water-supply 
authorities, of course, to keep the supply under con- 
tthual sendee in the Interest of cxeludlog actual dteeass- 
hearing germs. Hut there are vast multitudes of bac 
terla that are not pathogenic The bulk these ora 
quite neutral to the human system, so that their pres* 
cnee or absence ts a matter of Indlflrerence. Bame of 
them ore setuAlly bmficent The remainder are not 
octually harmful tn the same sirise ss ere dlsMuw 
genus, hat on some other ground are ohjectionabls. 
Thus, eertatn species, when present in unbellevabbr 
small numbers. Impart a noticeable fitvnr to tba water 
New York hds recently hod quite a siege of thta aort 
of thing. Pt>r a kmg time there bad been a coriMU. 
mildly ohjeetHoiahla fiavov to the Oroton water--4»^ 
scribed by aomq oa merely "dry." by otbm ai "toatiny 
of the pipefii*' eud by thooe of more delicate palate 09 
reeemhUng meumher Itering the oorty wuiter tt ght 
so much worse that many restafirantf and honoe Were 
obUged to bny aprtnrwater for AHitiitetimkpodw; ead 
the cucQiobar quality hNwme oamtetakabte 
Wo Ulnstrate tim mfcsoHnni^mteoB tefutya, whtei£ te 
raopoorible ter o»r ttea. It is In dttey way hanMterik 
teti U dMimvsfilfite M on sl^ 
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IlfSedtli'' w|dr ti^ oyoIuHaA ot nttch iMOti feoqolriBc 
otnM^tHl]^ tjwtaatiiMom aifc. 4bo too eompoimds 
U|Mr la ftlttwlaa naotod '«itk. watel^ ataro Uk* Pvrt^ , 
luw.ecmwt. Imt almwaa tMBer atnanUi at aarly 
period thoa tbe latter Tt *aif thoa^t deatroblr there- 
tore to prepare tbeee In laip* (tuantltlea and contnla- 


stffloa 


- *trO 

Muine PropnUoii 


AM 

%4iMk«U'M4Pxited «i 



hpi^i- tktMtortbm 
lalahil. dae antamabtler 
M whaeia ntlt 
afartwt^ ]3atbai» 
nndar tu» 
amH Itoai had temoiea 
<Dtf iitim. IM 4rir«r 
(|«aipen)MW tba aMocaa- 
Idle idiwii: mtll It taoaa . 
ifc-tha oppoelte dlrae> 

^oa. eAftar Oa au to r.i«H« *, 

thtaadaKoand. Jadtoaie GanMiaer 

vp^nir ttw 

{f«4»A»d tba cur ifl |owttt4 to tbo ti«ck» when tt U 
mdsr to poooOod. Ohoiu m oMd to prmnt too giMt 





Gm^Im ntlrowt-can thot carry a tumabU and bmIm a iwltdibadi amacccaary 


lag mirh Imparltlea aa alllca. Iron Qxide» and roagnoiAae 
wUch would fenarally ba prewot In Itme and alnmtna 


aaMptHMlQn od tha QHrlnga of tba pony trucka when tho ' of natural origin Tba two componnda OaO AlA and 


oNdidit^ U ram o red from tha wheala. 

In ordar to operato the antomohllaa ^th abaoiuta 
aatoty to tha pab^t three eefiarate and dlsttnet aeti of 
brahaa ara prorldad— tha aei^ca brake, operated by a 
pedal eontractiag on each rear wheel, the eme r g m ey 
brakao, operated fay hand layer and eacpnndlng on Oruma 
on the rear wheeU, and A»ur brake ahoee, operating one 
im each wheel of the puny track. 

One of thaae tracks U equipped aa a mail and express 
car and one la fitted tq;» aa an amUnbmee with a re- 
iDovable stretcher Thla stretcher la carried undfr the 
roof of tha aotomoblln Ona of tbe cam la eiqtadally 
aq nt ppad to haul pasasogem and toariatB. A rolling 
runa around tlie toi> where baggage ta carried. A atoel 
Jadder givea easy occesa to the roof 
nda summer for ttie first time tonrlslM are being 
Cftrrlad over the Ketch Uetchy Boltroad In theae auto- 
rno^lea, The scenery along this route ooNiiMrca favor- 
nbly with tha Canadian l*aciflc and Koyol Oorge Hall 
luada, and haa aroused the greatest cnthusUista from 
•Uarho haya taksn tha tiip^By 0 W Odyer. 

l!fce CoBMittiig OttoUaM of ac Caldam 
AhudaatOs 

T H>I ftrnr caldam nhunlnates, 8GhOAlA» fiCaOv* 
8A1A* OaOJiUOn and fiCaOJiAl^ which ara tha 
only anhydroua compounds of Uine and alumina, were 
pmcMnd In a pure coodttloa by heating h^ber the 
proper proportions of these compounds, After micro- 
atopic axamlnatlon had shown that boroogdious com- 
paitodi had been formed, tbe products were finely 
flcoofid and tbdr cenMnttng quoUtlea when gaged with 
water ware determined 

OCba ivu compounds higher In Uma reacted very ener- 


SCaOJlAUCt were consequently hurne^ In a 2 by 20 firnt 
rotary kiln, varying tbelr compoMtlon so that the silica. 
Iron oxide, end magnesia reached limits of 17A8, S10, 
find AOO per cent, respectively, as maxima in a series 
of dghC ceffteohi. The process of monafsetura was en- 
tirely similar to that used in the production of Portland 
cement 

Tbe ground cements were used in making the usual 
small tension und compresutve test pieces and 6 by 12- 
inch ounorete cj linden used of 1 15 4 5 and 13 5 pro- 
portions The striking feature of the data obtained 
from testing these at different periods up to and In- 
cluding 8 yean was the very higti 24-litmr strength 
Tlie rich ennerotes preporeii from four of the cements 
developed In 24 hours strengths in excess of 2800 Ib 
per sq In , and the lean concretes from two of (he 
cements gave strengths beyond 1*100 lb ^t the same 
period, Ccmsliitfifit gain In strength was obtained up 
to 1 year, when one of the cements In the rich cisi- 
crete gwra a strength of no U!SR than 8220 poimds tier 
square inch 

Test pieces stored in water tended to show retrogres- 
sion in strength with nge This was also noted with 
lest pieces stored In the damp closet, but to a much 
less degree. This action may be explained by the fact 
that the products of the h>drattoin of all the ulumlnates 
are a hydrated ,*lCuOJkl,Oa and hydrated alumina (ex- 
cept In the case of tbe anhydrous STaOAI/J^ alien no 
hydrated alumina Is produced) Tills latter la the 
cementing agent In these products, and, being colloidal, 
It la very susc^tlble to tnoistarp^^anges. X4arge 
umoimts of moisture are taken up^ presence of 

the latter with consequent swelling ot the colloid and 
reduction In strength. 


T HB Still oil fSkgtite constructed hr tbe ficotts Hhlp 
building and Itogineerlng O*., tlretmocfc. fi>r use on 
khlpboard, and testt^ by u deputntUA of engineers r^\- 
resenting the French Oovemnicnt and coiimtercJiil Inter- 
ests, is sold to be tbo largest of tlm t>|ie si> fur cun 

stnioted and Is of the 
slow-running nmrino 
iy|)e designed for invr 
(.liant sen ice The Htlll 
engine In u <*ifiublnatloiL 
of oil and Ntatm engine?*. 
The nmln nource of 
IHiwer Is oil, dsisuiiw*! 
within a c> Under <0 tiu* 
tlowD Nrn*ke Tftostenni 
!•* generated In tbe cyl- 
tiidi r JiK ket and forms a 
KumiUiiunitiiry source of 
|M>wor ummI on the up 

Ktnikt 

'Pie present Higtne has 
following iiiiitn (H- 
innecessary muiMlnnM Stroke nn 

inclies l»oro. 22 inches. 
In trials In May, 1021, tbe following eniclemlea wera 
obtained At full load the combustion indicated- 
horsopovwr elllclenoy was 44A per cent, engine bniko- 
horoep<»wer efficiency 80.4 per cent, and net hroke- 
horsepowrer ofilciency 877 per cont, the reHpertlve etfi 
ciendefl lU half load were 40.2, 88^ itnd and nt 
quarter load, 40.1, 84 and 800 Tlie total oil nmaumtH 
tlon per Indicated horseiNiwer-btair was found to be 
lower than In a good Diesel engine , or at full kwd 0.880 
pound per brakc-horscqmwer lioiir, 0 808 pound per 
hrake-horscpowei^hour at an o\erlond of 11 per emt, 
and as high as 047 pound at quarter load. — Kngfaeer* 
Iny (ffindon) 

Electric ‘nracfclem Trolleys That Look Like 
Automobiles 

A UAHOUXK bus udaptixl to electric drive and used 
as a trackless trolley Ik the lalest development In 
electric traction pragrew The driving inotorH and ovm 
tpol nptMinitUH are platvd lieneath the ImmuI of the car, 
wbhb 1 m roialncd, and to all outward aHN^orances ioolrH 
like the front end of a n*gubitlon gtiNollne cur In fail 
tbe bus Is Inten hungeablo btlwcnn ch>ctric or gasoline 
drive, iiH desired. One of thesi* IniHmMt was recently 
givtn trials at the General Btectric plant In Bcbeiic**- 
tadi and has been sent to Detroit for demonstration 
(0 the Munliliail Itallwav Unro in (hat city 
Two standard 0(K>- volt railway motors connected In 
tandem furnish (he motive power and are fnimdied with 
current from two overlicud wires b> ineiiDH of u sliding 
tyi>e Collector mounted on u S|ieclal troMer base raised 
above tlic roof of Uie cur The bus s|wsh1 In about 28 
Dillc^ per hour, maximum The bits wetidks 11,740 
pounds, In 20 feet long, 88 InrheM wide, and seats 20 
IHUisengerN and u driver Tlie trolley lade Is mounted 
(0 u semi univemil >i!nt, ho that It nMtrlcts the 
umncuverablllty of tbe bus little If at all 
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Peace-Time Jobs for Poison Gas 

How Chlonne and the Other Members of the Famify Have Been Pht to Honest Wovk 

By Harry A Mount 


T O tboM who bovo toUowod ovm In a cnonnl war 
tho dofntoptnaat of tmMiuenta durinir and after tito 
war It la apparent that anr future eonfUcta will be 
woo aa much with polain gaa aa with ballets and bar 
(Aata or with aIrpliiiMe and batOeahlpa. And rat these 
aamt polaoo gaaea which are ao alfbetlve In war bare 
a peace-time value evtn more stfEnidcant 
It would be a mlataka to attribute all of oar late 
I rufTowi in chemical Induatrlea t > the atlinolua ot war 
but It Is true that there la hardlr a departmaot of 
Indnatrtal diamlatir which has not been dlractlr af 
fbcted It la true also that some of tha moat deadlr 
of poison gnaes* developed for the atagle porpoat of 
war are now serving the moat peaoMfni of parpoaea. 
It wiu be the purpoae of tMi article not to ontllne oor 
chemical devatopmoat but to abow how new naea tor 
theae daadlr gaaea are cooetantlr being diaeovared and 
to point oat aome of the newer appUcadoUi 
The peace-time wc rk oo polaoo gaaea In tola conurr 
haa been malnlr atoog two Unea One la the devriop- 
maot of coal tar derlvatUea and the other la In Andtof 
Joba tor Chloiina and Ita eompoundo It la hanQr 
naneaaarr to point out toe anomKms pcogcaaa that haa 
been made to toe manutectnre of eealtar prodtict a > 
eepednllr In tha natter of dre making But tola 
pwogreae haa been largdr of a tadnleal nature and 
oaoid^ In working out problema which Qmrmaa dum 
tala had aolved rears ago tha Importance of tola 
work can hardlr ba overaaphadaad but It does not 
held tha ^peotaeular Intoreat of toa other Itaa of de- 
velopnwnt that of flndbig Joba tor chlorine— tor In tola 
lattor aoth^tr new and important Adda have ben 
fgplored. 

Ohtorlna was tha Arat poleon gaa und tn battle hr 
the Garmaaa, wd ft was toe baato of numr of toe moat 
toxic gaaea dafulopid lator the propvtiea of cfatorine 
were fal^ well known betora toa war aad alreadr It 
was used to a ttmltod attant tor bleaching^ tor pu^ 
lag water anppltoa, ate 

Chlortne haa coma tttfo almoat valvnal an tor purl 
lyiag to* water aupplr of elttaa. At toa praatnt ttoa 
datma SQAA AneHcan conmnnltln naa cUoalaated water 
ponianlaf dOOOXNNMXiO gallm of water daltr and 
temd Ai a populadoo of do^iohopfll Ona Inponant 
lanMi Ip mm la a radnetlfla of TO per ciot In tha death 
raft hroAi tr p ho l d in ditea Mm 1018 to 18ta (tha 
teat dace tor which Aguraa are avallabliL) Durtafthte 
aanw pa rte d tha trphdd rate In rural dh Urtete da- 
craaohd mOf 88 pur amt 

Orlgteanr toaae AWlcatkoa of chlerina ware laada 
tn too ANto of dbMAe of Una, of which toa mum 
agent la chtecton 8«Ch laataltetkato howefur gjra haw 
belag rapiair r ii l aead tor apparatus tor toa un of 
liquid chlorthh 


Ohlorinr gu la one of the derivativaa of comuion aaU 
obtalnad by electrolytic action A aatorated aolutton of 
clean brine la piped to a group of cella through which 
a eorront of alectrtdty Aowg at low potentlaL the 
salt la decompoaed Into tao etomenta sodium and 
chlorine the sodium la tormad at the cathode and In 
reacting with water forma cauatle aodm the ohinrint 
gaa la freed at the anode from which point It la 
drawn off through a syatfui of piping to a liquefying 
plant It la dried ermpraamd and refrigerated and 
stored in steel cvltndera la which It la avallaUo to 
conauniera The Uquld gas axerte an tatofnal proMure 
of about IDO p( undM t the square Inch on tha tank at 
room temperature and It le e v apor ated Into a pure gaa 
Immediately upon being released from the cylinder 

Aside from Ita me at important usa la pnrltolng water 
diloiine gaa In thla firm Anda wide appltoatlon In 
hlearbtng pcoosaaen chlorine being the active agtot to 
moat commercial Meachfng sotntlona Great qua nrttki a 
of the gaa are used In textile and paper mills Uundrien, 
ate tor tola purpose 

One of the more recent ueea to to sterUtotog dty 
sewage to reader It harmleea before dtochargteg Into a 
stream or lake and la almilar tra at a w nt of toads watesn 
Xsay tsanmes now uas chlorine aa a weapon agsinat 
toe anthrax germ ao deadly to humans. A Aald re- 
esntly invaded la the ateriUsatfoo ef awtmmtog pooto* 
A aman quantity of cfaiortoe will lendw toa waters uf 
a pool abaoliitely aanltary savteg toe axpengs of empty 
tog tot peoi and raAlHag It On n great pool e om p l ated 
leemtor to Waihisgban D O, A aataB boat to Atted 
with a anlqiN ^lortoattag piant and to phaa the waters 


aolntlon Hite aohstlon wsa used to tha wMmx$ horn 
pltala for the alertItoaClon of weunda an4 toto protoi 
ao ettaeme that It to now atandard tn civil hiunltsto 
Chlorine also to toa boot of aotarnl bteueboM eawarg 
aohttkms sold undar widely advertised trade nsmqa- 

A Buntoer of toterealtog axpivtinante wlto now twea 
fnr efakniaa are being earrtad fsrwartL Ih ona ef tosis 
a large pachhig eencarti to tovsattiattog toe poartMUtf 
of uateg hUddy ddorinated water In paaktig ftu i to MA 
vsgsteblea Tbto ellmtoatee part of tha eoo fcte g gnd 
balpa preeerve tha natural Aavor At lease two ether 
Imporburt dtoeoveries to toe applteetton of ddorlae ef. 
great commercial I w por tan ra have reonstty bens nmda 
but tlieir nature en not be nrealed at tola ttmo. 

It must not be totaglnad ftoto toa Aoregotag that nisa 
fPr ehlorina are totag dmkqte d to toe en ch tofan af tod 
aoutea of otoar gaaea drrekigied tor war nan Omu ef 
toe meat tetenattog of reeant g ap Mo a t lan a to toe use 
of ethylene faatoad ef aoatytons M waWIng; ft la aaM 
to ho more aattoflwtory tor this purpoae and a wtetoeg 
outAt whkh am bo tarried m a mane beck to nrae* 
tioahle beeanae toe weight ef a astrent tor the acstglgna 
la dtopanaed with 

Asreral of toe moat deadly ef toe war gaem have 
been tound vatualda In t he mse t gu ^ af pesei toai 

phosgene a rtotot aewit to txtfucted bmnw dsBoate 
nmre toitleg toan toe weodlaad flower yleUa. Itonii 
aoettto ytoUs a tototfna arent aa fragtont aa toa Jam 

Pteitfephtnpl totoehastoof aaawAainrfeMi atoilte^ 
bliMktowef vmy gtagthopertrima ^totopteMf 


an day tong, toeehaiitog driertoa whan toe pool la Ji 
nan A ahnthir e^ieHment bee bato toM at Glareland» 
wharsL the wAtere of a pnhiie haneh are ehlatftaafid br a 
pteBt m a •BwU boat It to rtalmei tost sue apptow- 
torn Witt reniBte tfleoffvaattoelmtotora•vare^dB8a• 
A Vale protoeaoT haa r aan tly mena toe dteu fftof y that 
badedowaui ttteraUy bogiiaegtototototrthaitoff 
chlotfna. Hto method to to reteaea a asaaitod mntetitr 
ef ettortae gaa Into a atndi uu totog toe eddreai m 
A carebtoed chemical aad mmM m X agttaa tohae 
mm and a few toet frore the pMgt ef kiiaentoto toe 
ale to the atack to tound to bg toga Af tow 

pertanca of toto d to e o v ei y to reateei Ibm toh 
feet that through Ite aivtatta too IMto Af e elhto 
paumed to eany awayedsrefitoB a wdnre fmnA 
pl^toCaerelandhaebiin redh o to fNtoi^ ^ 

In many ehasa to wtti le psarthto to wMmf 
toaditor Mm gatoaen aeware md trmi 
pianto whito hew eirete a ptotoc ahtotoiBki 
torenr waDwmlaiieA mmr tore n mrettretoA 

eohmMtot of • rklnflie uritodm ton uaeflM aatebmi 

■itnsTitw - 

appunree nr tna 'mamunuxure eg rey sresmifamtem 


sneux rep eoyn wreip warwus 

wh ■ ' ' " 


. K wfAe nreoanv 
masuiWr se wan 






iMt iMWIntli' ib tMti 9f tte 

i;Mtl|l«^Mu«4|« mi mw i iltw i ly MMtt** 

l^w ii m ii l ' T i j i l iBi awMM CWI ana ctaht 


vCmmiijWM im« mljr a Itev o< tto non ini* 
toaiH itm m ytegh painw <«■ to into» yt. Hm 
•IWVPN^ imiMMli m mr miittatlw am amy- 
in wmef m» tM tadtttattac isdaMtUl 
Mimim ■aaiilm$ mtt p i9d a et » , mttnlac oM vim, 
imftmW Mta. MdM^ mail yat bava raaaoa 
trmimaiflw tbr tta imy tta Oamana (alaaatd om 
a’api^ <4 VtaimM tmiHliaa a dond a( ynaUtah Mat 
iim mom dw addt ot Mm maaaat maa aad ant tlm 
yaaiM aoA eaoimog to mtraat 

A iNnAif C mw wUu t Qm PmM>Tlm« Urn 
it AnoTwi *^*ifTiT 
1tm% tt» Amr pm VMUdti whlla oiipaliife 
livliV pnO U pt k tt lititagt tiM PmAlf gpm met 


livl^v ppO U pt to tititiJit the Mid^ SUM 
Mil 4bi IwttMMHt dois wmt pmec t Msttaet aU the 
4M^ Mtl a a iit t iM f M e MMdo&tiiMlft intnee, la tbe iad« 


4 if^ MMdoatiiM la mtnea la tbe iadoetrlee 

tM ta tw IWirtMi; Is ilvaa ftcr the OUtsd Statee 
BMnm sr WiMa 

Vbe telpivt 6om gM duit «Hx Ibwaia ties aad tbe 
imt4 ^ stsadstdised methods of protaetlaa ssstast 
thM have beea polatid oat Tbe need of e kaoiHidse 
«f sAcfe asses «a the pert of dtp dfamea bee beea esp^ 
dblbr empbeelsed bp overooBfldcace la tbe cepsdty of 
fbs idmsp t 7 i» oC gas msek to peoteci tbe eveerer egstaet 
ladfi trtal fseeSi an aammoe that bee probably ertsm 
beniwig eoldlere were tevsbt that tbe Ualted States 
Xrmr fSf mask woaM ptoteet them agslast aU the 
asses they nUsht eaooimter Thle etatemeat tnw fat 
tbe battldWid but aoc tnw for ell ladastrlal pmm 
laetadbm products of oombaettoo has beea brought 
bask bp sddleai end epread aeaeraUy amoag imkenu 
Mptbtmiora dtp iimes sad mtoe operators hate 
beea sMeoVurliid wttb lettarg sad advertissmeats of 
Army gas msabs edtersd for sale by eertata persoas who 
inadi aaisasrteS statemsata probebly tbroagb Igao- 
eenoA that Uis masks troeld proCeet trearers la iiitaes 
gad lasatilil fto^Uwaai T!he fsiilty of tifese statemsats 
wsi sotdeat fo Um 9aias« of utass. wbldi took atops 
laNBSdfidely to hotllp the itablic that Army gas masks 
haft seHseS ttailtaUoimi esimclally wbea used la Sie- 
bgfctlaa or ta say hhw3S trbero imosaally beaty amotmte 
of pdap Boas gas are pr mw a t This waralag has been 
tovUM hr tbe actaal eoEperlettces of tome dtp SremsB 
who bswi tried Ayav senka On tbe other hand, the 
eagelhmr aneUfleg of tbe madks hate glee been demoo 
etpst e fl St firssi 

m mareraot aremen sboold adopt tbe Army gas 
nmflhlby amerel aw has ben mncb mscttssed thco 
rededty H imld esem that toe balfboor oxygia 


bfesdUha 'gghaaklha w htoh : bas|to sat aU gsese and 
S Sl» lM^ dBSR tMM be am* iSSer tbea tbe gee 
hpdkMkMsf* M ysnsiteia egperleare togve 
thet iiemtot es a nils^ at lat fster ntygia breatuag 
e paa ffm ai tn them U sdasto mnahirsoeie end uncer 
tstai IS acOoB Tbe odgbhtMttett of eeagwi cyUader 
btostolBg bam regm e r ator ouilatory taHe snd 'prearare 
gims eppHue toe eompHcatod toy tbe rotidt sad ready 
work Of tvedgbttog, Atthongb andi apparatiw bes 
beea on toe market tor a anmber of fears, M Is seldom 
pet lato practical nes, etsB wlwB oa head at firm 
nream metor to take tbetr ebSAess nneneiimbertd or 
at awst natoly io tie a tret headkerchlef or towel oter 
the Boereod month to kelp oet some of tbe smoke 

Tbecetove tbe ntlUty ol tbe gu mask mast be coa 
stderediroBi tbe predlcel poiat of tfew rather than toe 
tbeoretfeaL A retlew of toe meay reped s of (sets la 
enperimeotal dres by dty dre drpaitiiieate shows Thst 
dremea sre totorebb^ Impresssd with tbs Mmdldty of 
tbe gee meek sad wtlt wear it that la the great na 
Jorlty of toeee tests It pro t ect e d tbe eyee and throat 
from Irritating eaioke and was a great improremeat 
OB epoage respirators aai wet elotbs that tbe mask 
did aot eaernnher toe wearer or retard his dtotUwaeas 
la dre-dgbCtng toat no apodal training wae required In 
learning bow to nee the mask tost la oomperlson with 
tbe onygca-hrMthlag apparatns snry ttttle attcattoa is 
reepUfod to keep toe gas mstos In good eoadlUon 

Tbees experiments by dre departmoats co rr o b or a te 
tbe expertawats of toe Ohendeal Warfare Bervlce and 
of the Burma of Mlnee to prorlng ooacluslxely that 
the Army gaa mask when dtted with a canister con 
taintog cotton dUer pada, actlTated charcoal end soda 
Ume effecHtely dlters Initattog smoke particles snd 
la addition protect s sgsinst moot chemical fumes In 
tbe coaontratloos likely to be met to drea 

However In using the Amy mask the tollomittg ani 
ous limitations must be ket»t In mind It furnishes n > 
oxygra hnce It should not be worn Into a place where 
a safety lamp or a dremsaa oil burning lantern will 
not bum it shofold not be used where there !■ reason 
to suspect carbon moaoxide as In sm ilderf nt, dreii in 
basements and other coodned unvcottlated spaces and 
imwclaUy to condned places where broken Illuminating 
gas pipes add carts n monoxide to the air it offers 
very poor protection against ammonia dually the 
Army mask msy bmk down In unuMmll) high coo 
eentratloas of potsunous gases • It was orlgtnally de- 
stined tor outdoor use where tbe poisonous gases are 
considerably diluted with air Caution must be uaed 
theiwfotn In going Into rooms where the concentration 
of toe acenmahitod gas may be great enough to pass 
throngb the nuudt 

Perhaps the most serious limitation of the Army 
mask toy dsMI^tlng Is Its tosblUty fo protect against 
smmoBis end carbon monoxide. Although spedat am 
monte oantetera am now avaJIabls comawfeianr and 
carbon monoxide canisters soon will be available tbe 
dre-dghter does not know to sdvnace wbst gu or com 
Hnstloo of gases be may dnd teagy bulldii^ contain 
ammonia refrigerating i^nts and an cities outside the 
nstnral gas belt am pl^ tor artldetet gas containing 


m 

toriMB monoxide. The ftwnnan, tbemtore must havsv 
In a stokle mask, pr o te ction imatoet aU thsso gssea 
Bnoogb pmgriis baa besn maut by c b eml s te worfctog 
under tbe direction of tbe Baman of Hlnan and snbes 
qwmtty to tbe rbcndeal Waifam Service, la tiw de^ 
reloimnt of an absorbent tor earbon mcmoxlde to raise 
the ha\p that a oemblnation canister tor a dmmak's 
mask which will protect agslnst smoke simnonis car- 
bon monoxide snd practically all chemical tomeSi will 
sotai he ommen tally available. Mhen this Is sccow- 
1 1U1^ a fireman can be protected In any atmosphem 
where a rstoty lamp will barn 
In order to promote the prodnetioo of an adequate 
a mbiaatioo gas mask tor flrr-dirhtem tbe Bvmsn of 
Hines will cot perote with cltv Are departmmts In ob* 
talning more act untie inf nimtlon as to the actual 
gasea prmeni In oonneettm with fires, snd with msaw- 
fsetnrem of gas masks In testing and approvliig suit 
shle gas mssks wlicn submittcl to tbe bumsv Ftm 
dspartroents desiring to cooperate In i htatoing totorron 
tioa on the prese nce of oarbt n ni n xlde lit gases ftew 
fires should communicate with the Plttsburi^ 
experiment station of tbe Bureau if Mines 
Tbe ordinary Army gas mask can aot protect tot 
wearer from potsonous gases in a burning mine As a 
result of tbe etpertenoe of Its cni,lDeers tbe Burean erf 
Mtoes recommends tbe use of self crntalned oxygen 
breathing aiumrntns by men doing rpsrue work In 
mines. If auto apparatns is not avatlsUi It Is pmf 
erable to enter the mine without breathing apparatus 
rather than to trust to other types of breathing sppll 
snees The Army gas maidc would give the wearer to 
the mine a false sense of security by removing dte 
tasteful fumes from tbe air brratbed snd slloalng tbs 
carbon nvmoxlde to pam through unnoticed Tbs mofct 
and i.asps from fires In mines serve to warn tbe workers 
of the presence of dangerous gas 
Detailed Intormatlon regarding tbs utility of varions 
l\pes of ges masks and breathing apparatus la tbs 
pivseme of poisonous and asphyxiating gases encoun- 
tered In fighting fires and In bnrnini, mines Is given to 
rechnlc il Paper 2f8 which n i\ he obtslned from the 
Director of the Bureau c f Mines Washington D O 

Testing Thennometen 

A NKW eilltl n of CHicnlar of tht Bureau of Stand 
ards bo 8 entitled JeattrUb * f Thermometern, 
contulns gem nil luformatlon of Interest to those who 
desire U submit therm nneteis to the Bnreno for test 
Britf secti ns are dt \ ted t tbe ft tiowing to| Ics His 
standard scale of temper iture t\|>eM of tbermometers 
a cet led for routine and si et lal h stv number and cboica 
of teat points test requirements and tolerances certl 
fl< ates and reports for laboratory thermometers 
reasons for refusal to Ust or to certify notes on tbe 
breakage of thermometers general instructions to ap- 
plicants tor tests behavltr of thermometm and 
schedules of fees 

This publication Is now ready for distribution sad 
anyone interested may obtain a copy bv addreating a 
request to the Bureau of Standards until tbe free stock 
is exhsusted 
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scnimFic AwmAii 


The Ductless Glands 

Recent Dieooreriei Gmioeniing Theee Mjritttiow IRqgnlalovi iS i1m> UtnUMi 

By Hvewa r d Carrmg^ont ULIX 


T llK fmiit few decadeH have ween monuoiui progrtss 
In varloQs bnutchca </f MfAJufduil p pww rc l i p arties 
uJiirly Id Uu* invcwtlfftitlon uf the meiKatUMm of tba 
iMxllly and rmmtul aotlvitleH Anatomy had pwigresaad 
to a point where the detailed atmcturea of the body 
were rabbit to the nilnuteat InventlgnUaiL. But the 
question of the nctlvltleh of the bod> fOBcUonlng as a 
whole, was atlll mib>'et to much chmbt , and little waa 
known of tite nature of the dynamic forces which were 
at work In the actual cqieratlna of Che body and Its 
>arlouH Hcpamte orfcuns 

It may be admitted at once that much 1h >et to be 
teamed concerning theae rarloua processea Science 
1h as yet on the very fringe of the Innermost recesses 
of life, and, while mudi has been dlwvvcred as to the 
body Itaelf and Its gruNser fdrrus of activity, little is 
yet known as to lu **flnOT” mtlvltles, and those sobUs 
energleti which are manifested under atnormal condi- 
tions, or, for that matter, even during Its ordinary 
lirocesses of functioning 1 

Nevsrthetess, great progress baa been made, partlca* 
Inrly within the past few jeam, and this Is nowhern 
tmire manifest than In the recent resMrcbes npoo the 
ucttvitlea of the dm^tlem glands The functions of the 
ordinary glands of the IsMly, such as the salivary 
glands, the sweat glands, etc, have been long under- 
stood All of these glands are provided with minute 
canals, or **ducta,” which lead either to the exterior of 
the body or Into the Internal bhiod atream, and secrete 
certain sulwiuncea whose nature has icmg been known. 
In addltiiA to these luiwever we jioksess certain **duct- 
lewt glands, ' so called because titey do not possess any 
lUDul or du4*t which conxe^s their secretion either to 
the outer world or Into the blood stream direct Those 
glands ha\e recenth been shown to possess extreme 
l»iportaii<*e , and, though they are very 
minute, their foncthms have been shown 
to be so neceMMurx that without them ws 
should siHm die, imd on the other hand, 
without them we should ne\er have bem 
entihled to grow up into sane normal hu 
Ilian bilngs These glands of Internal 
sLtrctlon lUHV lie c1asNlhe<l an follows 
Tlie ihvrotd gland, Htiniited In itie neck 
priKlmlng a set ret hm named lh>roxln,’* 
whose function It Is to control the rate 
of energy prudui thin In tlie htsly and also 
the growth of certain organs and tissues, 

(mitlcularly those ^imniKtod with brain 
and sex Ovir or under fiim tinning of 
tills gland prt>duoes certain atmormal con- 
dlthms whUh have been studied exten 


Imeoca* mntnrity and the rslethm nf tlM body to 
varying degress of light 

Tbs fhfmuB gland, sltaatsd astrldo tbs whubHpdi ghd 
ovsr the heart, la tbs idiAd of e b t h teood. and it In thlg 
gland wliicb ^kssps chUdNft ebltdrso,*’ and wboaa ae- 
tlvttlss prevent tbsm fton matnrtng too rapidly. Tba 
ttutura of tba secretion which It pcodncaa la aa yet 
unknown, but It has bssn shown that aftsr puberty Iti 
activities prmctlcaUy cease, and tba gbuid Itaelf vlrtn- 
ally atnqriifes and dlstatei^tcM; 

The fowade, achcalled, ata the partlcnlar glands 
relating to sex lUh. Thiy are. in ftwt tha aes glaada 
tbamselves— the testea In tiia mala, and the ovarlea In 
the female. It has reoently bssn ahown that, in addl 
tioD to tMr normal fnnctloos and axtanal asmtloiiA 
they are also glands of tntomal s screticn and that tlMg 
prodiica subatanoas whldb abaorhed by the bkiod- 
stream, indnence the cbaractartsUea of the body and 
particularly the so^alled secondary aa»*tralta or dbar* 
acteristlca. 

The parathproidi, whldi are altnated In tha nadu 
behind the thyrdd gUnds. and whidi also aacrata a 
sabstance wboae cfaetnlcal natnra la aa yat unknown, 
hava been found to axerdaa a dual infloica npon tha 
bod> and Its actlvltlaa. In tha drat plaea, they control 
very largely the lima metabollam, and m tha aaeond 
place they Influence the txdtablltty of narvan and 
mnsclea, ao that a reaction which, in the afawnca of 
the Inhibitory function of thla gland, would be In the 
nature of on extreme shodc. Is reduced to a normal, 
nerxous mnscular reaction. Tbe lime actlvltlaa of tha 
bod) have been shown to be of great Importance, even 
to tbe extent of possibly determining the dUferenee ha- 
tween the masculine and feminine skelstooB, since the 
mole has been said to be an organism with stable lime 


aaeratloMi eadk pigylag wtih aM agglnat tha «tlMru> 
But pniiapa the moat afriMak dMMctarUgic of thn 
*baw pgrtfaciogy,*' bM«l opoh a atndr af dactlaia 
glands, to that the charaetar, psnnuittfy and towpara 
niant of any tndfvtdMl are now tbonght to b# das to 
tha vaHad aecretiooa of them glandal Adoardtog to 
thla aaw point vtow, tha brain haa baen das al opa d 
aa a nwetoliaed thtakliig organ by i d o on of aa> 
tivtty of certain a aerat to na of tha ifartlim gjfand^ pao* 
Oentoyly tba anterior ptnUtary Onr pamatt^ d^ 
psnda vary larg^ npon mm e trpi If tfaara wove no 
maoNty, there would be no panoatattty. Tha arnob- 
aatom of mamory has basa ttvldad hr dUtorent psyahot- 
ogtota tBlo varlooa sabdlvlilMim but tbam may imikhly 
be divided Into tbrea groop-fadmne-Hminahrr m aart nif 
ratotttton and rapcodocthm (tha totter tectadtog mmt* 
Bltlon). Ifgtartotlatlc pmdtology nen toads that asam- 
orlea am traoaa laid down la tha brain, helag m* 
cordad there someirbat In tha mna awiaaer aa ansle 
to told down la a phonograph rneofd, and It now 
appaara that tha thyroid nmy ha cUady r mpoo tobl a 
for the prooam of the laytihHtowa of tba m anmry 
trace. Tbe pltnltoty. on the other bead, to aald to 
ba reaponslbla for tba rressroaMoa of tbe memory 
depoait It to only aatnral to mppom thevafortb 
that nader them dreomataaeea tha varied perauoaHttoa 
whiA wa me aboot na are bat axpmaalniis of tha vacy- 
ing actlvltlm of tbe dnctlam daate wlilcb show a pre^ 
doalaaaoe of one type, aa oppoesd to anotbep— than 
oonotltatlnf an adrenal paraonallty, a pituitary psnoto 
allty, a thyroid persDnality, ato. 

The ajgi^ of tbe mhjKt to, however, far mote de- 
batable than tha pordy phyatotoglcal aflects of them 
gtondnlar aacredons, which are now fairly wall aatah- 
Itohed. Tha theory that tha pnrdy chemical aaeiadona 
of the doctlsas ^ands detormhie our en- 
ttra mental and normal Ufa, aa well aa onr 
physical frame, may ba queattooed on sew* 
era! grounds, and until we know far more 
than we do at present of tba Iater*rsla- 
dunsbip of brain and mind, such soctieme 
doctrines cannot be aaid to be adaqoatdy 
proved. 

And tlito Is quits true, even Icavtag out 
of tha accemat the vast mam of **mpar- 
nonaar ptMoouMna^tbe evldenm for 
whldi to belDf constantly acnnaalatad in 
all parts of tbe world. It may ba ad* 
mitt^ h o wever, that them now rrmawhsa 
on the dnctlsm glands have thrown a pm- 
frandly new light npon the world-old prob- 
lem of tba aatnre of U/a. 


D uctless glandi, m IAcsc JW when tl II lAe foihHm to mois 
Biardmg ducMtm about the human mschonhm, ora iwrp mim 
**tn *' We hear a ^eat deal of them, and me mighi be meUmd 
to mender horn m the morU me ever got along mttheui mm — (hoi k to 
Mp, without ^nemledge of them and of the part theg plop m the organs 
am Dr Carrington atiempU here a fump of Ae grounJ — ha tela us 
iu$i mhai these mpstenoui glands are, just mhat me knom oheut them, 
and ;usl mhai Ae more extreme outherillet ihinit about them. He closes 
with a mord of warning agamst aitnbutmg to these gtands, potent at me 
knom them to he, more than is reallp thesr true /unction. — ^T hs Eoitoil 


slvcly b) physlilans 

Tbe pitBifurp glunti, alitch Is a tiny gland idtunted 
about tlic center of the bruin, within a buny couch or 
cradle — forming as It were, a skull within a skull 
(This shous the liiipoitance which nature attaches to 
this gland. In thus doublv defending It against acci- 
dents ) flnmll as It Is, this gland baa been shown to 
\m divided, naturally. Into two portions, the aa/ertpr 
and the posirrior Tlie anterior pituitary secretes a 
sobstaace known as **tetholln,' which controls tbe 
growth of the skeleton and general supporting tissnes 
The posterior pltultarx, <ai tbe other band, produces 
a secretion known as “pltultrln,” which governs or con- 
trols certain nerve-cells and Involuntary muscles, and 
tbe byaln and sex tone Tlie gland aa a whole, In Its 
RcttvItlcH, Is also thought to govern the energy con- 
sumption of the body— Just aa the thyroid controls Its 
Itroductlon 

Tho edrfnal glands, situated over tbe kidneys, are 
also divided Into two porUons the outer and tbe Inner, 
known resiiectlvely as tbe **cortex*' and the **medtiUa.'* 
like the brain The adrenal cortex produces a certain 
secretion, known by Its efFecto. whose ultimate or chem- 
ical nature la as >et unknown, but wrhtch seems to con- 
trol, verv largely, tbe growth of the brain and the mx- 
glands The adrenal medulla, on the other hand, 
secretes a substance known as “adrenalin,** which to 
iwrhapo best known to the general pobUe of all them 
mtemal aecretltsis Adrenalin to that secretion which, 
when poured Into the blood, fits tbe body for emergency 
sttnatlotts which may arise through combat, flight, etc. 

The pliMwl gland, also situated In the bmln, was 
long thought to have no important function. Tbe 
exact nature of the secretion produced by tbe ptMSl 
to unknown But It has been shown fay numerona ob- 
servations that It haa at least three Importont ftoto- 
tlons brain and sex devtiopmfnt , puberty and sdo- 


metulKilliiiu, and the fetimie one of Instable Ume matabo- 
llMOl 

Finally tbe poscress, situated In the abdominal cav- 
il), producing a serretlon known as ^inanUne,** hag 
been shown to be the controller of sugar metaboUam— 
ao that abnormalities tn the functioning of this gland 
are responsible fur the diaeam known as *'dtobetee 
melUtua** 

Knowledge concerning the fanctional activltlea of 
them glands haa been acquired only within tha laat 
decade or two, and Intensive work to still gidng fm- 
ward in virloua parts of the world. In on endeavor to 
complete our knowledge of thdr important fgncttonai 
It to now contended that the type and shape of the 
bod), the statnre and growth, tbe cfaaraetor of our 
honda, Ungers and tosa, the variona fketol types and 
expreaaians. tbe quality of tbe teeth, the efaaiwetor and 
coloHng of the akin, the hair, the qnaUty and oedor of 
tbe eyes, the nature of the muaelee and the character 
of the sex llte, of any Individual, are aU deteimtoed 
prlmaiily and ahnoet excluaively fay the activUtoa of 
tkees glanda-fhe secretion of one ^aad, U to now 
believed, to counterbalanced to a great extent fay the 
secretion of another gland of o|ipoelto and eontrary 
characterlatica— ao that, to the nocnal human tMtog, a 
balance or eqolpqlm to matetetoad, and ena mt of 
fimcUona or activltlea to not vidUy atinmlatad at the 
expenm of another 

Thna, vrima tha thymus gtogd fnMttone nonuiSy, it 
tends to pmvent tbe ehlid ftom aomta^ mgtmi* nt 
yoimg aa age, and ofBmts or ■Hmtidotnh* •• U ivm% 
the aarvetton at othm gtaade, aoh^ tiie aArmal tat»- 
tax, vrMch tMid to bring on mmma m putotty^ Than 
a ennataat ba l a a ea to matototoed wttola tha orgmitom. 
gad a aormal knman being; awntol and phytoegl 1* 
prgaerved fay the totsraetton of them vwriona totomsl 


A limmet to FUi Uf « 


T HK evertoeveastog practice of dtoehargtog oil and 
tar waatee Into attoaina and harbora, and Its eflhoit 
on flm and flah todoatrlem to atrlktegly art forth to a 
pamphlet toaned by tbe Bureau of riaheclcn tbo fatal 
oonramlnatfoa tiiat resalto team potoonoog anha faiige h 
rejected by gas planta and petr^enm dtottlkwlea, or 
dumped from taakera and oH-bumtog ehlpa, mtot rtoutt 
to huge ftana of food prodneta and money First It 
afaould ba dtottoctly understood that the p r ew n ce e( a 
mtoute quantity of poison to nllldent to kllL Fpr 
example, tha American aimflab, thongfa highly turiatant 
to potoona, vrltl Oe to about an hour to watered jh 
parts par mlllfon of ptMuntbene or naphthalene, or 9 
paita per udincn of bydrog« suUMs, or T parts par 
rnHlh m of ammcnlai and, of odursa nmch vrsate 
•DiurtciM vrlll km If the toh an ex pooto to thMilLtor 
•everal days. AaUt from thto dbnri tinxte rffiNU 
pollution npsto tto Sto fnm approaching shoto at (tor 
tmly time vtom thto ba caught: nckena or fcilto 
bottom4we|]Bag facias sach aa oyatsrt; kUle, to stttoH 
catton, floattag an and dritotie \tamm oiftom 
mtante planta anditotoMito on w^ toe torvan tgna 
hdolt Bto snbilsti totota ammtto ftto by diiii^lriilito 
tha aaratton of the sratar; and deatwy s fpt 
gr e g fl n I toto pettoloM pre^yto that emtaln go 




tod tNfii||ncy 






Ml IP ttwtmn iMw la VM m a MI-pnM. whk nrf iidto h m4 uid mflior vtftkal with Um hwid iwwia at an an«l« for aiMlHmllllng on work ImU In n vIm » Mi for onUnary 

mUKapi nad In not no n lat^ In pilto tiw ordinary faahlon 


Ftar tuoiplM of tko iixIUllir of tio lotoot oU-iowhI iImp Mochino 


JU MftchlM of AH W«k 

A IXpH comjbtaatloB ImdHypo miebtiio whkh com- 
UiMi til# tetbo. rntniftf mochino and drill pnm 
lips bon RCMitljr dpvoloiMd by a New Turk mocfatoe- 
tpol ttokoF Tbo Djftchlne U motor drlvn and hand 
M tbronghoutv with the exeepdon of the eerew-thread' 
4>ttdiiic opmtHai, Anything that can bo done on the 
bench lathe, the hehrh mllltf, or the drill preea can 
be done on tfaU machine. Amdng Its great points of 
advantage are the adjuatabAlty for work at any angle. 
Aa one of our views makee clear, the tiead moves upon 
a graduated arc, and any desired angular adjustment 
la thus immedUtoly nvaftable. At the same time the 
spindle can fie up to a distance of tliree Inches 

by tbe bandwtegSInat appears at the front of the head 
Once fid to tfm destrad point, it la lucked In posliirsi 
by tilt lever that adjnlna the handwbeeL 
The machine la imitor driven and the motor la at- 
tached dlractly to the head ao that power la supplied 
to tbe spUidle when It Is In either boiiaontal, vertical 
or angular position There are six splttdle speeds, tbe 
lowest beblg 90 end the highest 1100 rp.m. these 
changss are obtained by ahlftlag tbe abaft 
Whna tbe machine la used na a luthe, as In our ftmith 
view, tbe spindle la made so as to bold either face^)late, 
spring coUett, or chuck, eo that a large variety of tools 
is naaWe. Tbe three wbeela for ordinary traimverae. 
loiigltiidinal and vertical teedlng are grouped conven 
MUly at tbe bees of tbo arc on which the bead travels. 
Mterometer dtala are attached to all three, rendering 
tbe macMpe suitable for prcdslon work. Tbe carriage 
can bo locked in any positloiL Tapers can be turned by 
mov^ tbe bod to tbo right or left of the qvindle axis, 
and m lover te snppUed to lock It in such posltkms. 
Whoa the head Is swung up at an angle, as In our 


ward while the cutting tool rmnalns stationary At the 
end of the thread cut, tbe nut sagmeat Is thrown out 
abtomattcaity by tbe taper on the handwbeeL The 
spindle la then returned to the starting place by band- 
wbeeL Internal threading is done In the nme manner 
by using the aptinpriste Intemal-tbrcadlng tool 

In our first view the machine Is shown, with hesd 
and spindle vertical. In use as a drill press. Mince the 
spindle la driven direct by gears a heavy cut con be 
taken when drilling, for tliere is no belt to slip Ver- 
tical milling con alsi> be done with tbe bead In this 
posltkia. 

The machine permltii of tlie bed bring nmved entirely 
nut of the way for the aecfniimodatlon of “cruel and 
unusuar work of any description Tbe base has three 
standard tee-sloU to accotimiodalo half Inch bolta Ilor 
tsontaU vertical or angulor work con be performed on 
work placed on the banc. Just as though the bed were 
in use. 

This ninchine Is rigtdb constructed tlmonghont to 
wllhstand the heo\y duty for which It can be used U 
represefitn a complete equIiMiamt, admirably adapted fur 
shops haring limited Hour simce. It In well adapt iri for 
small production work requiring angular drilling or 
milling oiieratloDn, since many extensive angular Jign 
and fixtures can be citniinnted b> using the mdlnl ami 
of tlie machine, with the spindle teed feutorc It Is 
largely the motor drive that makes the angular features 
possible and eUmlnates all countersliaftlng 

Train Lighting in Franca Moat 
Be Ekctrir 

T fiSCUNlCAli Joumals report that tbe French Gk>v< 
erntnent baa derided to eliminate the use of gas as 
an lUumlnant on railway trains. Tbe Uinlster of Pub- 


lic Works and Transport, M le Trocqnor, has Issued a 
circular which ilecreea that after January 1, 1028, no 
gas lighting will he permifted cm express trains. On 
Miburlwn trains rintrlclix must be used for lighting 
after January 1, 192-1, and bj the llrHt of 102S all trains 
<»|ierallng in (nmee must be eb^trlnilly lighted. 

The French Government In 1014 contemplated the 
ellminutlng from t rains of all lighting exctiit electric, 
but action was delated l>\ the war Itmnt train 
MTCcks howe^-er, i^lierc cara ’acre* set on fire through 
Ignition of guK following uiiun colllKlons, have brought 
tlie mutter to a head and HutdiUKliuM] the rl^k Incident 
to the use of gus. 

Safer Handling of Acid 

E VFIlMIOliV who htiM ever had nnv thing to do with 
the hiindllng of at Id In the hit, lieiiw gloss carbo 3 K 
In wlihh if ordlnarth coniim knows well that this Is a 
delicate oiierntlon Men dtt hI1|i d(» stuinhle do (ucoon 
ter uncx]>ccted otmtadi^ e\on when flay are walking In 
regular course, with no loud, and on an nptwrenily 
Binouth wav ^VhcD tlM> are navigating In u factory 
with Its iiiuny comerM and dark plari^s. iiirr>lng a losd 
of arid they an nion ltkcl> to meet with smli on accl 
dent and It is ii far more w rious matter when they 
do so 

To take the peril out of a mIsHtep on tlie iiart of the 
man wlm la imcking ioid alMoit tia premises, a Gald- 
welL N J , eqnlpnient engineer has devised the carboy- 
carrier lUuatrut^ herewlili por all <irdlnary purposes 
the wheeled tarrUr 1h entirely practUahle and Is, of 
coarse, to be prefernal when It can he used, since It 
divorrea the man In Ihc shnftH pretty thoroughly from 
the possIlHllty of getting humed. nti matter what hap- 
pens to his carboy The forks in which tlie carboy 
seU arc sturdy enough to 
bold It up against a very 
powerful turning moment 
and the use of two wheels 
In place of the wheelbtirmw 
procure wlib h might have 
been u trifle dicaper ulTords 
a further safeguard 
For trundling tbe carboy 
over u course containing too 
many ohstuclcs to permit 
the use of the wheeled car- 
rier tlie extreme danger 
width such conditions neces- 
sarily Imply Is met almost 
as well by the two-man, two- 
handled carrier shown be- 
side tbe other Tbe vastly 
Improvt^l stahtIHy got by 
this apparatus, as compared 
with more rough-and-ready 
practice familiar to all. Is 
well exemplified by tbe Httls 
stnnt whlrii the two men In 
tbe picture are perfomiing 
If the cartkoy will not cap- 
slse under this provocutldi 
its suspensloD must be ex- 
tremely stebla 


photograpli, end tbe 
mUlltig operethm te per- 
termed upon the work held 
ta * vtee, the teUstorii te re- 
moved end tbe end mill te 
held bor a spring eollstt in 
theteitedte. Therndtalerm 
tefrnduntedla half dsgreea, 
end uwteci n «hle snoudb 
aK, to bring it ai^mt that 
mU iMlf-^ifrse nmrke fiiu 
oMHdxieittth Ittcb apart» ns 
tMt •MillM' telta «t a d*- 
Ifw t» fMdlly be tate^ 
tMOirtei, Tbe b«id 1 , eooB- 
tertefleHiwI b, e «eicM tai 
tke Mhnr oetaMV eoBMoted 
itftiSritMl<«tdeetbetm 
an 

tymeed'ewttleK le^oBe bv 
M > ee ti i r etwer teeflwd, e» 
isMutet# hkinn unnl no 
WMialb k cNbac or 
t(Sgdp> yVdM iftp»»l^ 
(MSI* ^raboSMebaiSe 
li.wt-degiMpt le 
’ M wkV tbe- 

eateifb M 
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Freezing Fish for Future Food 

An Interesting Process Whi<^ Is Playing an Impratant Rol<\.m Our Pood Supply 




A mong uu lUt* fiMHi iuduMtHim wiikii uiiNmd 

U|Kin ItoiK toriii prcMenatlnti of sfinie wiii to 
dlMlribute tUelr mhihudiU product u\er tlio cnttn* 

)eur*R oonsainptlon none llndjji ttie Mtonuec for 
kmg iwrlodfl more \tlul tliim the AhIi InduHtry 
Kish iH per)iu]M Uiv nuwt perJ^hnlde of nil fomlM, 
at iM evtdencid by the care with wbkb il 1 m kept 
cia Ice even In tlie oimhi dlHplu> blnn of the tlMli 
lUerkeiM. And while euine KfiecleM iin* found iiU 
the )cur around. In iiiuny If not in moMt 
ttic HeHorm for the nitch U u Abort one nor la It 
Uiulled by an> fiiLt«>r under huiiiiin ctmlrol 
The fish run when they run, and iiiuMt Ik» taken 
when the> run \Hrietlef( like salmon tiin> be 
put up In iiuiM. the proeoHfi leudlnir to a aenimtial 
Industry In uhleh the ph»bkHit 1 h that of Mocur 
ing labor for the brief Interral during which It ! 

U wanted Hut iiiort often It 1« nectMimiry that I 
the hsb, when uiarketeth mIiuH he ^hole tlMh and t rftt 
not mere cunmtl fhih imui , and tldH requirement ^ 
la to be met In only one wuj — refrlKenithm How 

The primary source of the lairterlal Infet^tlon 
that a|H*Ila deiiG la llie rIUr. und all flali should have 
their f(tU« and guta removed Immediately on coming 
frtHii like water After thia there Is tlie neceaslty for 
keeping them In k«mm 1 condition nlMmrd the flslilng 
float till the latter reailieM port Tills U ofii'n a matter 
of some days. e\ea u sample of weeks Ice patka and 
fnwxlng In lirlne at low temiieratun are among the 
lAoUiodH here employed and the <nix of tht 
prublein la getting the hah to the necesMary low 
temperature without chilling them too suddenly 
^Vben they are Anally got ashore they may 
go on the market at mice or they iiiuy go Into 
storage. In the loiter e^ent It Is necesaary to 
aturt all o^-er again und prepare tltcnn for hmg 
storage as though they had n«\er been chilled 
Our photographs illUHtrute tlH> prlnclpnl differ 
ences In pmeedure here Tlio Ash inny tie stored 
In oiien bins or sbehes, In wldch event the 
prime r&iulslte Is that the caroofmes themselves 
be thoroughly frosen CVid, haddock, etc. are 
froxen until they are of precisely ^e consist 
ency of a coke of Icc, they are fhen covered 
with a gluxe. and fold down for the lieMs of 
the future Ollier spmtea are sometlniqji packed 
with considerably more care. In a IkshM which ' 
more nearly meets our Ideiui of ”reAt^ 

eration*' ctmslHts tn In this caas^^flutead^ 
actually making n Meparatc process 
Ing. the Ash may be laid away lall 
atmosphere and left tn the natural cenpp 
srents. Small stuff like scallopa ig Ao Ji u L and 
stocked in palls. ^ 

In most of the commercial Ash storage planta, 
as In other fbod Rtoruge Industrlen, the oMt 
fashioned Ice-house has given way to the modem 
refrigerating plant, where cold Is prodaced, not 
by the mere melttng of ice, hut by more arti 
fldal proceaasi Involving tlie actual use of power 
and fuel Our grandfathers wodld donbtleea be 




/ rfti Placiiur a«h on k^ontesd vbvlvm of fmtor Bight) WMhlng and pnnntng tUh 
bofnro tSor go to iho frvowr BiUw: Opm (donwo of frown and stswd fl«h 

How large quantities of fish are atored, frosent for fatare consumpCioii 

have piixsletl by whuL would apiM*iil to them as a cimlrudlc- 'Tb 

lining tlon In the sratement that our Anal picture repreaents pnictl 

y for the engine-nNaii In a refrigerating plant We, however, prucei 

siting know what this meunH, and why tm mglne-room U nec- It Is i 

latter CHWiry to mulntoln tetiiiieni lures that are low enough l>ecoia 

I and to bo unfuxornblc to the continued existence of the \easel 

t the * bugs” of decay and d 


VIm MglM nm la • gtwi IMi fmuhig iplut 


Copper Ham IllualTe Vitaadne 

^ causes of tlie deterioration of 
V./ tbS'Vltamtne which guards against scurvy 
Is the catalysis or chemtcal oetlon due to cop- 
yier pipes. This was lUnstmted recently by on 
experiinent descrilied In a recent number of tlie 
Journal of Induhirial and ^nffinoering €fhem^ 
ifftrn by Mr Alfred K Hcms, He says that milk 
lieuted in a oiqiper vessel will lose considerable 
uf the antiscorbutic vitamlne, as compared 
with milk heated In a glass container 
Guinea idgs rec«!l\lng milk pastenriaed In n 
copper vessel will develop iM*urA*y. states Mr 
IlesSf whereas those who have lieeQ M with 
milk wlitch had been heated In a glass do not 
develop the disorder That the signs and aym]>- 
toms observed in the animals who had been 
fed with uillk boated In copiwr were truly 
IS fUh ihoMO of scurvy, was shown by the fact that 
•** tliey recovered when fed on orange Juice The 

ipdon milk BO heated only contained Aree to four 

tiMiia of onikper to thshillHon parts of the Auld. 
'This experiment.” contlnnod Mr Hess, "has a very 
practical appUcttUott. for it Is well known that milk In 
process of tmsteurisatltm passes through copper iripes. 
It Is true tb^ they are lined, hut the lining frequenrh 
Ikecomes defective after a short period lined copper 
\easels are commonly used In the course of condensing 
and drying milk It la therefore not astonishing that 
copper Is found very frequently In small amounts 
of milk In u British medlcul report It was 
found 1 1 times in 8T samples. It Is Impossible 
to Htato lu»w Important a factor catalysis Is. 
But whatever may prove to be tike scope of Its 
aiipUcatlon, an cxiieriment of this nature shows 
the little su^iected factors whlih may be intro- 
duced and which must he taken Into eooaldera- 
tton in relation to the destruction of this most 
delicate rltemlttSi and warns us that in the 
handling of fbod product! contotnlng vltamlncs 
we must Afludd^r the InAaence of every new In* 
dnstrisl procesa* 

"Qtft* apart trom the qqMtIoa «( tha daatnic- 
tioo of tta TltnmtaMa, th* laat f!tw yMira bare ' 
dooMMiatritBA that aliouM Mt oonaldar tuot- 
atttili aa mtttica (rota tb« staadpohit of thair 
tdfatalho oMlMt A food mar iw rich or poor IB 
tbio factor aecordtac attaodaat dremattaaeca. 
9<or JbatabCA carrots caaipit be daaaad pa coo- 
MbMaf » dataHo amooMt af aattaaorboUc rlta*’ 
aitai*: it tbCir arc (riab tbap will ooMabi wMb 
aoni tbpa ft thep ai« old) cr, acatti, if tber 
lard beep piMlM mat tbop win bar* tar nwta 
- <*«^t*tt»Vjwratw«tiittdold. VoaMOtaaM 

coMOnlMttoda too rlMdlr itlaprolMblpiif 
Old to mhapo tbonal» attaaprfeo OM to upgA 
fham doMaitd jataoeioA bat wp aaat'napialMr 
tbM aa^ b Mlt popaaa martir oMqpatditfa 
oM aivroitaata pataA- .fMtnScfoty «n4 
pOutiliiw rcaaNO la trltaalba HiaadHdattaa tOf 

laealooarackliibtfroiabMnM 


SClENIlFIC AMSRleAN 




Viktor Wfttw 

*<•1 %AVa jriHft ipTt a 
m woulil mwi a MlngtilO 
i^imtSax w«t«r. >«t% 

Vwl% btwtor fwuii^d^^ 
way t9 ntHki! a U|At fiven 
there If yen Hhcnild^iifflc him 
wh«|t U U that can be llichted 
im<ler watery he wcoild a&y 
that no* nremure torcbm are 
lutw m<te t<> bum undi'tjlm- 
jer, 9nch arc in fact The 

oxv-oeetyiene ((»ir}iefywbk'h am umkI for <*ntrinfr «p the 
Irtm t>late'4}f minkm veeaele liy tliclr fcreut heat Tlic 
nreat preeraA of the iom ^vente the wafer Avtiu put 
tlOK out the fluuM*. hw It cannot reeih the burner But 
it may happen, of eourM.^that the Hhuio woutil ao out 
hy accident, and Uie dl\er would tlten Ite oMlKetl to 
4ii»iue up to the aurfuce With the new ^^nmteh" he Htii>a 
iielow and llRhta hU torch. Cenuln nietHlH muh qm 
I fotawlum und othem wlien placed under liter will eet 
up u violent reuiibtn luTotiipHnled alth heni or evin 
ttauMs. But other euluttHpcea ciiU^ uddiMl uhleh will 
nhl tn prodUilutf ttie tluine, nnd ^ the proiier iiiKture Ih 
tucked Into II Hiiiiill hruM ^ibe about the bIIT of u 
Hjoirette und pnulded with li ntopfier, ouch lU Ih Keen 
JOHt tn front of the burner of the torcli, uft that 1 m re> 
qufred when worklnu under water Ih to pull out tba^ 
MUHtlw and allow tlie water to enter the tube, und the 
niixtare then cctninteneea to burn amid the outruahlnit 
fpis fN>m the tordi, no that we hnve exodly the miiiie 
reoult a* If fl iiinMi hiid lieen oiadled above irrr>iiml 
A BprUtK fixture holda 
I he to)>« and aJwi pulln 
It back out of the wa> 
of file torch fliftne when 
not In uee— /ip f^nciti 
P Mmn 

Squ Worship 

T ub Lonilon TimrM 
recently curried n 
newH dUpatoh which In 
dhateH that a the* 
orj of the late Sir \or 
uuin Tiorkter liitH Juet 
received a blow from 
whleh It enn liunll} re- 
t-over Acennite iiiona- 
urementtt made bv the 
KfOPt^un Surviw have 
prtneil that never since 
iho greet Teiuti^e of 
Kiimuk widi hum hrttt^ 
the Hun Nhone mmlght* 
down ItH uxiM sir Norman Lock^er believed that this 
temple, und innn> othera In addition, were (‘onHirncted 
for the puriMate of oldulnlng an exact otieervatlon <tf 
the preclae thnu of the oolstk^e^l Imt Is tt^wu, the day 
of tlie Hun » iiHMit northerly settfnir But Mr nicliards, 
of the Survev of 10u>pt has pnivcHl that the mm htiH 
never been ti/tiMe at o//, at iinv nituuent In an\ day In 
ony year ahmK ilic axis of the temple, slms? alsmt oonti 
B C, and that It lust set uhmg the centnil line of thin 
axis between U(«W and 18,000 years ogo At this date 
Kurope w»« hUH In llw Old atone Age, the cave |)erlod 
won at Ita oenltU and the huntera ot the Dordogne were 
cha^ng reindeer over the French tundras To HUppose 
thot the Temple of Kamnk can have be«i built then is 
out of the n«««tb»n. TIiIh would appear to dlsiioso of 
the sim temple h>potlieMle, and the Survey of Hgjpt U 
to be congratulated iiimo a useful iilece of work 

PortaUs Rnnwar f«r CUmblnf the Curb 

A BUODH IHIAND man has recently developed a 
device yf\\Uh will be found useful hy outonwblle 
driven who have to cUmb 
over curbings In order to get 
into garage or lairking space. 

The devica oenslsta of two 
WfNiden nms which are con 
ncctod in aocli a manner 
that they win fWd together 
whMkiUkt fn use, so that they 
may h* k^ out of the way 
\jretglil|i| ^ 
the unit la eaaWy handled by 
nay when toW- 

>a, ita ftH of height 
up much iwn, 

tto lantwitty to he i«^ 

dtrraT w ^ a^amallte of 
thr oorh.— fip 



Under-water match with which the div^f can relight bia gas-pressure torch, 
if thta should accidentally go out 

Spraying Treae from the Air 

F ' ue disreKiird the usefutnoss of the atnilane in coin 
mefi'e nnd uur there still retuiilns a list of nppltca 
tbms lengthy enough b* Justify Its dexetojiiiuoit But 
eVHi tim airplane has Its limlttitlons tlarr are things 
It cannot di», and v\*r\ agetnw whicli has had an\ 
thing to do with aertmaiitlefi has laid ot sui h 

‘ sni>” proptmnls. 

It 1 m n<ir to Ih? wonchrtMl then that praithiil flvirs at 
MtK^'tKik Held the Ariiij exiierhiicntiil stiUlon ul I»n\ 
ti«i at initalogiUMl as In the *V1II\* ehiss ii pri»- 

puHul to Ktiniv trees fmiii an uirphiue ^MMn \\m\ IlNers 
uere UMstgn(*tl lo the Jidi of trvlng to (k» It, lhi\ under 
tiH>k It with frank, skepticism It was ut>t cv<*ii cmii 
sldcn'od uorth while Ut make arnmi,ciiH?Dis to ]>lii>h 
graph the ‘'Mtunf * When^he test vxiis an iimiuuIifliHl 
success, tliere were no more surprised iicrsiins than the 
men who iimdc it Thv> landLMl and telephoned luick to 
the field for n idiotogriipher He eiiiiic — h> ulr -and the 
ti4tt was porforated again for the lienclU of the catiteni 



Spraying from a planes already the tall of the dust stream is beginning to settle among the trees 
with tlie rcwult shown here 

The proposal to tr> spraving trees fnau Ihe nir ntmo 
from t' II Neinic (»f ('Cleveland who dlMcnissed U with 
11 \ (hmsnrd thief of the Ohio IVisirtment of liibs 
iu<tlog> Tlu» cfN»iK rutic»n of Mc<Vs»k field huh itsked In 
testing the bleu An iilrplanc designer was assigned to 
tlio task of making some si»rt of «t»tiartitus for n kaislng 
*iaig |Nt>\t1er fnau an iilrphtuc., and he made fno slfl 
efH, on the jfrlmlplo of a fionr sJftir, iirranged uIiJi 
spnakets and chain drive set that thc> could Ik n|jer- 
ifteb from Inside llie plane Tliese Biftent with flat licqe 
Tiers Htre fuslcned cm the sides of an ulrplnne fUNlluge 
Mr Gemsard selected a grove of 000 cntulpti trees on 
u farm near Tro>, Ohio, for the test Tills grow was 
literally '‘sUve* with u speclUa of cRtcrplIhir which 
twice lieforc had priiedciill} defoliated the grove Tlw 
plane was piloted b> Lieut John A Miu.n*adT, who a 
few davs later set a new altitude record and G. Do^ 
tney, who designed Ura sifters, wont uhmg to openite 
them The hoppers were filled with ureennte of lead 
iwwder The two originators of the Idea were already 



TIm fiHaH* nawi^ to any th* cor ay tho eafWai^ oa It appon at tlio Mveral Htagm of ita aae 


Btnttiined at the gnne to 
watch the resulK 
Utsm reaching the grove, 
the jilune flew Just above tlie 
ti|»s of the irec^ aliKig the 
windward side of the gnivc*. 
Mr 1kinne> om ruling Ida 
slfinrs Tlte iin^plhto of lead 
wiiH carrlecl ]»v the wind t»ver 
the grove and them It wHUh] 
down pnitv iimong the trees. 
The oliKcrvt rs In the grctve 
dtslarccf Itail Ilic* dusting 
fnan ulsivo waN niaih more 
ctfeLtive limn hpnivln^ for tin rtiiNon rhat the dust 
started a) Ha* top «tf the triH*s nnd lltonillv strltdM^ the 
(.utorpllhirs oir lo the grotiad Wlihin a few mom4*ntff 
uftoi the “duKrIng the gnamil was com ml wltli dead 
mterpllhirh. TIm J«/h w lih h ^\imiIiI havt tHki*n sttra^ers 
three wevks, was |»erforau*d In w'* nuiiiv uilnur 4 *H' 
Meanwhile the llveis had hindod to Dmi oai the reHult 
of till test, und niton liamlng It ilio\ ai omi teleidioned 
for a Hccoml plane with a iihoiogrnplu r Tin l«*Mt waa 
thin rcimitid with cMpinl ku(h.xss 

Mr Dornuv has di^sIgniHl n inon tllhhnt tvTve of 
Hlflt r and It Is proiHiMHl to IimI tin Idoa runher ns 
(MMaiHlon isriaiu H Iimsc 1 <*h 1 s uII) In* whIcIiihI with 
lamh Inti 11 Hi hv foniarv ixiteris i*M|H*<itilh In Die 
H 1 Ubt, will re a similar sciiiirgi Is working hinoc 

Gases in Metals 

T HK wide field and great pnulical ImiHiriimce of 
exact knowh^dgi of Hu gas cxtnteni of laetols la 
hnuight In oar nttenHon inore and nion frecimmtly 

AshU rri»m the mc»ri» cir 
h*Ks ftimlfhir luiitortanre 
of gnsiH as reiatcHl to 
the dtHixldallon of steel 
and Mu priKUicthm of 
Konnd IngiUH and cast 
tags iiitinv o|H*niHonH In 
n lining working and 
tmitlng of iiictalM are 
vltnllv nmci mixl with 
the acHon or efTeit of 

viirlouH g ises 

Alanv f»f the inherent 
differences in i|uii)llv of 
Ktec Is iimdc» hv different 
pnHXHst'H an genemlly 
artribuHsI bHlu amoimts 
and comiKiNlHonK of the 
gases with which Uie 
tncltil N Ineiintact when 
In the iiioluii urate In a 
naive rter.oiH n hearth or 
ilectrli fiirnmx or In u 
crui ihle It Is niHirtid that sti'el cxtnvirtcrs t(|sni11ng 
In a vacuum have rcxintlv tx?en sitiHx*ssfun\ uscxl cm u 
comnicnlul wale In ^ngland ti> prodiicr ciiMcrv steel 
of unusiiallv fine ipiaUlv Tla* pn*Kt*nce and nature of 
ocehided gas In cast Iron has lH*ea said let I* elosely 
fonnt'cied with two liufioriiinl chunicierlsHcs of suih 
mttterlnl nam(d> Ih* grapldilituHon cif ecisi Iron and 
Hic* growth of gmv casi Inm 

Of no h Hs lni|M>riimc« arc dlKwdvcsl or oex hided gnsoa 
In nonferrcuis met \\> \ or exiunple the fire-i-cllnlng of 

coTijier U whollv a inilur of Inuntlonulb dlsHoIvlng a 
Wis (oxygen) In crude copi»er und Hun rciaoxlng nearly 
but not quite all of this same gas If the final step of 
this refining Is carrhul to the eoiupUtc rtiiuival of ctxy- 
gen bv iHdlng ctnlv a minute, or two longe*r tlnm neces- 
Burv Hie whole furnace, duirgo inusi Is. eullixly rr- 
wxirked US If It wen' a fn*sh ihiirge of crude c-iqiiwr 
In the Working and fuhrlcuHou of <i>iii»er, giiMes must 
lie ugidn considered thterullons lnvt>lvtug the e le^unslng 
of steel or Iron hv pickling In mIcN taiist Ik followed 
bv treutraents dt*siglief| to remove h>drogwi taken up 
from HjemcHiJs hv the gaMMi 
If nett removed this cKTiuUed 
gas will make the mctnl too 
hrlttU to work or will give 
tnaibli' in sulwcquent opera 
Hons when the metal Is ex 
|)osod to heat «m, for In- 
MTanc*e cuuslnT, Idtsters tn 
enimiel t >(*cluded giiHes huve 
also been fdiown to have a 
marked effect cm the elec- 
trical I'onductlvttj ofmetalit, 
tlielr magnetic pruivcrtleH, 
Hnir ctinslsfency In dlntMi- 
si one, UK well as tbelr mo- 
chanJeal propeiih*H of hard- 
ness, tongtmesH, tensile 
strength ehistlcll) eti 



Ltfi Rvmlring the cxiiediUon'a ihd. Makti AmcrlMa MvtbmuMt d w h h ouaa , ftt Nmm. TIm hartheramat tiMstrf fe to ^ tonto to t)M vlvtolto 

Two a^ocU of tho (more or looo) friwfly Aretk 


"The Friendly Aretic” 

rts Well-Stocked Larder and How Hitm Men Lived Off the Conntiy 


W llILK >(>t (I Ini> MlhjHlniar Stefansaoii decided 
he was a failure ns a North Dakota farmer, so he 
went to (College and limitue an anthrofjoiogiftL AU tlto 
world now knoua him aa on expkiivr and wrlter» and 
it 1« hard to aay In which rOle he 1 h at hta beat His 
lateal hnuki publialied by MuciiilllaiL tella the ntory of 
five yearn In the polar rcgltma. We owe the illuatratloiui 
to tin* author 

Dn hU Meet Ad Arctic expedition Stcfhnfiaon dlscov 
ered the blond Rakliiio and added to the map of Can- 
ada perhaiM theoe micceaaea went to his head, for about 
this tiine bo developed a atartllng Idea This was no 
less fantastic a notion than Uiat u man should be able 
to travel the roost Inuccessible and desolate stretches 
of the North unencumbered by food and fuel, living on 
the country as he went Incredible us It rosy seefUn^i^ 
managed to etillnt the interest <if both the American 
and tlie i^inadian giniemiiients In his plan, and the 
latter eventually fltu»«l out and flmini*ed for him what 
Is known as Mie Canadian Arctic Expedition This In- 
tluded three aliliM and a sdentltlc staff of fifteen men. 
the pick (»f the cIvIUsmI world 
Nome, Alaska, has the distinction of posaessing the 
nuist northerly < iubtiouse, and the nawt northerly 
theater, In America The lliroe slilps left liere late In 
July, lOlS. A party left the **Karluk' and walked 
ashore on the ice lo Cape Htnythe, where ttm land was 
grass-covered ond pralrlc-llke, and birds twlitcred and 
mosquitoes bussed , this was diHuppointlng to Dr 
Mackay. of AntarctU exiierience, but he was promised 
hllssurds and low temiterniureH later H(ma after this 
the *Karluk'* was caught In tlie Ice ond, while Ntefuns- 
IMA and a hunting t^irt\ were uNtiore near the mouth 
of the ItUUk lUver, she disappeared with the auppllw 
and photographic und aclentlflc eiiulpment aboard 
Passing quickly over dirtkuItJes and tniKfortiinea that 
included a iuarin> of the lenders ugulnst 8tefimsaon*M 
HUthoiityt we come t4i tlie time when, a month late, 
he and two ctmiiwDlonM, Storkerwm and Andreawm, 
started from Martin Point with «Ae sleil nnd six Uitga 
for their Journey Into the unfcnuvm. TImy had full 
ratifAH f(»r the men for thirty days, nnd dug feed for 
about forty days, they hnd also two liAes and six gal 
hAs of kerosene for quick tvoklng tA a blue-flame 
stove Itefddes the hunting gear, the necessary bedding 
and the sdentlfie equipment Gales and Ice-cruslms en 
livened the earlier stagiw of their Journey, nnd the 
wvrdtv of game signs wrorrted them During the first 
ten days of May, their kenmeoe was exhausted, and 
the> went <a half rstlcms, ft>r In their fast travel to- 
ward Banks Island there was no sight of • seal , It 
was at Banks Island that they expected to find tlie 
“Star" 

Contrary to popular belief, the problem of drinking- 
water was non-exiMtent Rea Ice becomes fresh during 
the period intervening between Its formattoo and tbe 
end of the first summer following. Food vA fuel were 
whst they must have and when th^-Mhnsd long 
cnoQgh to make a ctAsclentloua search for Mgns of seal 
■ ■■ t hey found tfann I A seal mokes a bresthtegdiole by 
poking Us bead up through newly formed lee^ and all 
he has to do then is to see that this bole Is kept opmu 
Months after the breathing hole has been absndoosdf 
a dlsHnct ling on the Ice shows that seals hove been 
tbeiT But Btefanssoo's party did mure than find signs , 


the} found tlie seals. From then on sturvaHcn no 
longer dogged their tlmughts, and three men, *^cAe 
craxy and two deluded,** had vindicated their faith 
ogHlnst the opinions of noted explorers and the con- 
victions of the Eskimos. After ninety-three days on 
drifting Ice, a Journey of nearly 700 mlleo, the little 
party landed on June 25th , the chart showed the land 
ns Banks Island, It was really uncharted land which 
Rtefansaon named Bernard Island, a mile or two from 
the mainland The summer was spent on Banks Island , 
by Reptember 11th the party reached the Cape Kellett 
base, where they found the **Mary Bachs** instead of the 
*‘Stnr** Rtefansaon had IcAg been given up for lost, 
and the escitement caused by his arrival was intense, 
he was told that the men on the doomed **Karlnk** bod 
safely made their way to Wrangel Island. Later, It 
was leanied that many liad been loot 
The winter of 1014-1015 was filled with busy prep- 
aratims for the spring exploratory work Prince Pat- 
rick and Banka Islands were mapped , the most north- 
erly point attained by McCUntock was reached, and 
new land discovered beyond It, after which the party 
turned south and cnuiaed Banks Island, reaching the 
Kellett base camp on August OCh Here Stefanssun was, 
according to the neusiApers, “rescued** by Captain 
Lane*a “Polar Bear *’ The rescuers Insisted on foeding 
him, though his only hunger was for news. It was 
Ihm that he leameil for the firKt time of the Great 
War tlmt hud been raging for a year 
llie following spring the expedition occupied Itself 
with the Rlngnes and Christian Island group, and 
rcpiind that the huge Island known to mapmakers as 
King Christian s l,and dues not exist A Mnall Island, 
for Hhlih this name has been retained. Is separated 



from the larger Findlay Island by a wide itralt deo- 
Ignated an BteCaiisM»*a corrected chart as MacLsag 
Strait Much good work was accompUsbed la thia 
region. 

In the five yean that Stefonason spent In tbs Arctic, 
he mapped and explored mors than lOAOOD oqnaiw 
mites of hitherto naknewn territory, secnml mntsrtal 
of the greatest sdnUttc value, and dtspeDed nwiny Uhi- 
skAs relating to Arctic condltifliis. NeBhsr as oxphmnr 
nor at anthropologist is ha content to rsst npon the 
obvious, which la so often pm falser As to anthropology, 
his keen peroeptloo and careful dednetliAa ors wsU 
instanced In bis handling of the '*agt of maturltar 
problem. The age of maturity, so autboritlss toll uii 
comes earliest la the tropics and Increases at wa trav- 
erse the tempsrato and frigid iMaeai Yet It Is not nira 
for an Stokluio woman to have her first child at the 


age of twelve, hers wo have what seems a marked 
exception to the nila, Rtefoasson, however, remarks 
that the Ifokimos unspoiled by dvlUutlon lira a grant 
part of their Uvee la a climate wbooe temperature Is 
from 80 to DO degrees Fahrenheit That is what a 
thmuouieter In erne of thdr now bouses rtgiitera, and 
when they go into the open they are dad in two laym 
of fur that must maintain the body beat at a tropicsl 
point, in short, indoors or out, the Eskimo and the 
RidlloB live In the some clUuate. But our aathropol- 
oglst does not rest here , b« observes that the aetlves 
who have come under the Influeoce oi dvUiuUon, and 
who live in porone bottseo and dresa la porous clothing, 
mature much later Among the northern Indian tribe^ 
who live In wigwams and are poorly dotbed, the ago 
iff maturity la quite as high as among the north Burth 
iwan whites. Thus bt accounts for the apparent excep- 
tliA to established theory 

HIh visit to the OoppOT fitoklmos near Phoyre Polut 
reveals the hogpluUty and dtUd-Ulta MendUneoa of 
these iieople, as well as fbelr resentment toward being 
treated as Inferiors. Btefanseon bimsett was regarded 
as a raagtdan, ond was hived, r sepuct e d, and a little 
feared. On lila arrival at a vllhMA tbs men at «nca 
built him a now bouse eo a dtp of bis om ssIseBon, 
Trading was usnaBy carried on In an ntinraphara oC 
high good humor, but when n sttbordlnat# ot 8M* 
tmoson's took on attitvds of supsHoglty, tbsg rubbed 
him of bis foodn Lnter, thess were either ret u rne d or 
peld fori but wtaethn ihie wee doe to rapentnnra jof 
a wholesMue four BtefSnnan, the magtflan, weu^ 
wnd rickness npcA them, ie an open t g e ett iSL The 
Bsklmor dleUJne anything veiy hot, find seoM hek fpod 
Is eaten in lummdr than In wtator. The pbenegraifh 


railed to teterset tbmi It wfii Jufft n ndrade wrh^ 
they accepted Ofi raodUy es any dhec mbMdotti hu»- 
psfitnn •‘4 they would drift ratfi tfilk bt ttm 
pqra white ft wtts pforUMh tteftraraw. te instetenten 
tba wfitnu tofilMnrariShed ondfjMppfi V|ii oilSlWki;' 
moe, and, with oodfDgiM eyf -sedhe d fipen Ahfirisi' 
oteunriaok h» ramnriui rant, *tttera>nof thfiteytetenra 
imt world rant te iihenM hdd 
sewj Mc r t afc Pfiopte id fiwoh^ tto 

vm ] 

nMat honra ohd he bon otMr Idinn 'nbN 
fie i ni t Hi fi hn, 
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^miMie Mtd aiSili^, Om 

Mwmi ^ ^Mbr MM arntf ' mMIt hhml 

MpUM# M ^ ioeMk MMrtlktlMi.M 

|. It Mfetit ilM tudm t thi itaAtfb tii* 

^ HMMiNr ■ iiii^ 

4 «lttMkt«ft. jlWowia bgr 

Mr «i t|]M ■» Mi aift Mioreb wall 
^^tepplaioinimnittHik Ttetm^- 
^ tf IvM impiftii of fNBt Am addi 
a, gvonlig **wk vt npui^ittM lo t<>r- 
iMPt^ moik^tothftw«rd^*d0toi«t«» 
atM; *& Cpit IM Witz eoioidt la tbat n^ 
aiw IMaai pt^ pMAtiM* afti that there 
BMUt N MWW Oi tbt gtoqttd. Bat If arou 
oan fM IMMlMet **deiOlate^ or **dl«nal,'* 

1C la MrtW ncatiM your baMta ef Ufa 
have ■e ^awO Bied yon t6 tteea and bare 
amoO. Bor wtu iM admit that Arctic 
eaplevallMi la a oanti&vooa round of hard 
ah^ If you know bow to hsnt teola and 
to Itod year way fay ttw pattema the pre- 
Thtltai wtnda faahiQB apon the loe, auf- 
farina am eonw only aa It comm to all 
mM» OTirywhara by nawlaanwa and by 
MCddnat Wtt la oonvtnoed, too, that the 
**wotl<hconabt*atr yomig man makaa the 
battar axploceri aliioa he 0ndB him moro 
adaptabia ta a atmofa anvUronmeiit If 
yo« wtu oonflnrm to the waya of the north, 
ha tepaatai yoo wlU And it exceedingly friendly end 
honeUlnk 

From thaaa aaenrancea the average reader will turn 
to (be aiithor*a aocoimta of upeniled blocka of Ice. their 
lieada, Afty fbet high, ova^hanging the campi of ma- 
mndl^ polor beara^ ahot m the middle of their spring, 
imd MMttarlng the giomar with blood « of painful prog- 
raaa amaa the loe. rivldly docribed aa being a mean 
betwaoi wading and narigatioci , and of varlaua other 
epiaodaa not reaBaurlng to the timid man However, 
Stefanaaon la not claiming that the Arctic la frlAdly 
to the tanderfoot, and he certainly apaeta many of onr 
praooaceived Ideaa of eternal aUcnce, unlveraal deaola 
tkm, and ounttonona menaea. 

at ri a n aa cWi with hla freab vlewpolntSr carefully 
thonghtont theories and imaalllsh courage haa raised 
iwlar eimloration fhmi a croaa between an art and a 
•pori: to MnietbUig like a aclence. If the Challenger 
expedttkm tUacovered a new world at the bottom of the 
aea, the Gbnadlan expedition found a wellwtodtod 
larder beneath tba northern Ice. Ula narrative ao 
taenia with virile life, auggeative obaervatluaa and atg- 
nlAcaat dtacoreriem that It la impoaalble to pick out 
even tha high Ughta in a brief summary Only the 
man who has read It can appreciate Its epic quality, 
to btni It brlnga the axaltatloa of wide, airy apacea, 
freahatr humor of the moat genuine quaUty, and accu- 
rate knowledge in place of a maaa of mlaconceptloni. 

H«mC wd VflMtihttOB far the Cow SteUo 

nOWME-OaiVBN ventilation for the cows U the 
Jr lateat note In dairy farming. The Ingtallatlon we 
lUoatrate la from the aatohUabmait of one of the 
wmUhlaat of the **gentleman farmenf ' In the New York 
iobariNm territory, and we do not know whethw In 
its praaent form It would pay Iti way on a daJiy farm 



view ef beattag wad ventilating apparatoa for the cow atafale of a 
large dairy farm near New Ywrk 


llmt had to UMwt tU expcnaea out of Its recHpts. but 
It looks auffleiently plausible to lend the tbou^it that 
tt might 

Tlie idpes carry steam Into radiators which are 
located Intdde tlie big retort-llke enclosure. Heat from 
these radtstors Is forced upward by a fan inside this 
big box, the motor at the left driving this fan The 
beat passes pp over the tile celling In the ct»w bam. 
where it Is thrown out through air passagea that re- 
aemble the ordinary registers of the conventional hot- 
air heating system The force from the electric fan is 
aufllclfBt to drive the heated air out of these and down 
over the cows, and it passes out through passagcH In 
the floor This equipment renews the air In the entire 
tmlldlng every four mlnvtea. The Idea, of course. Is to 
get more and better milk and batter firom the cows by 
maklfig the animals comfortable and so far as It can 
be tea^ out on a farm which la not obliged to effect 
a commercial succees. It seems to be a valid one 

EMMrftncy Hoosm of CAiy and Straw 

T HH housing problem, autOclenUy ocute in this coun- 
try, Is far mure pressing In many sections of 
Kunipe The difficulty here seams to be more a matter 
of general burineas condltltms and bad practices In the 
building trades than anything rise. In France and 
Oermany it la rather the dlflhmlty ot securing proper 
materials that Is Interfering with the return to normal 
building Accordingly, any means of nubaUtutlDg cheap 
and homeJy materials for the customary ones la of 
great elgnlflcance to the European sufferer from the 
housing shortage— of far more algnlfleance than we in 
America, on casual thought, might ImugiDe 
Both In France and In Germany meana are tiring 
devised for cutting the Gordian knot along the lines 
anggested by this reiimrk Wooden framing must be 


of eonraa. In Its absonce nothing 
worthy of any better name than bovri 
can be attempted. It la In the setoctlon 
of materials for fUttng In the wall apacea 
that Ingenuity la displayed We lllustnite 
a devriopmcnt In Germany where ordi- 
nary day, ritber In the shape of bricks or 
aa a buUt-u|\ Integrated maiia. Is applied 
to the framework to make the walla . and 
at the aarae time we are reminded of a 
French eyatem, largriy parallel to this, 
under which the principal material is 
straw, usually la the form of crude brick 
but In some oases partly as filling between 
an outer and Inner la\er of tills brick. 

In both coses the framework may be 
made sunoiHlngly light, in view of the 
relatively light weight of the flnlshed 
structure cimtemrilnted The foundation, 
though it must l>e iidiiptml to the nature 
of the ground In which It siuacls. enjoys 
the same ucUantiigc^ iih the framework It 
Is covered with slivets of tar paper to 
prevent dainiaieMi. The hUMhs of ccmi- 
prowied straw, w hh h In the Freni U 
scltcnie fill the siMiceN In tbe wcMslen 
framework, are shaiied like bricks, but 
are much larger than the ordinary l)rlc*k 
Tlielr length In fact, correBpondH to the 
distance Itetween the uprights of the 
frame and Iheir deiHh to the desired wnU 
thickness. After the walls have been ooiii- 
ploicl> flUed out with these crude blocks of straw, both 
sides of the wall are covensl with a fine-meshed wire 
net, on which outer and Inner coats of cement In the 
one case and the plaster In fim other sre laid In 
spite of the thickness of the walla — in Inihes or more— 
tlm rtifieinble turns out to be of surprisingly llglit 
weight 

Tho Oernkon laetloKl of using clay appears to be 
somewhat more flexible ObvIonKly the clay can lie 
merely sulmtltuted for the straw In the above-described 
procedure Other |MWsibllttles Involve the consiructlon 
of the entire wall In what aiiHiuniH when Anlshed to s 
single piece, ritber with the foundation offered by the 
wooden frame alone i»r with the further us© of straw 
niqto as Hiiggested in one of onr \lew8. Then there Is 
also the alternatU'e of ««r MH^ood picture, wliere the- 
ffamework Is dispensefi with entiniy The result liere 
may be a hovel, as Implied In a remark abovt> but It 
would Iw a very sumptuous bovel, we have no doubt 

Emetvencjr Money in Italy 

T he scarcity of small change In Italy has reduced 
the population to using jsmtage stamps Instead 
These, however, are not a success, for after passinr 
from horny hand to horn^ hand foul pocket to foul 
pocket, they become e\pn more black and greasy and 
genu laden than the two-iienny halfpenny Irnnknoies 
And Indelicate fieoplo are wiring the fipiiortunlty to 
palm off Htanqis Umt htne a1n*ady passed through the 
post Ingenious tradesjiicn have accordingly combined 
ud\ertl8etiient with utility by Issuing postage stumps 
In ^inelal disks with u irunspartint fnmt and the name 
of'thrir wares on the rc\erHe OmdIlhwH Hhistrah 
the recktesMiess of the go\(rnment, which dellbcrutely 
neglects one of the lusltmt avenues of pmttt at u time 
when the nutional finances are In the shakiest condition 
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Darts of light 

What Twentieth Century l^ysica Has Done to the Wave Ilieory of Cliuaioal Optics 

By Dr. C E. Kenneth Meet of the Ecutman Beteeavh Laberatory 


T ill* uiiiiirt of ll^ht hns hpi*ii the t»f famous 

(•oniroMr^t Ntwton In HiilMtiilnff iiinlor t)»«* wHfftit 
(it hlN (itirliiii ir^ till \MMi tlipon Ilf llu>KlniiH held 
UiiL (laisrstiil Ilf (IHinti* of matter slM^t 

oiT rniiM till sniuit wlihh iNiiiihunltH) the nbjeetfl cm 
wliiili tlio flit nnil will nllmtiHl to the ejes of the 
oIhi r\Hr Mil n pituliitlntf tin fa*nHiitlon of Hltfht Thin 
I \|>lnlMK riMi‘(tl(in \(i\ i>tiKn\ nml Newton wuh nhle 
with Hi>ini ihiU(iih\ to iimnmt for refructlou 1m» Hut 
whni htinllt (IIm 14 (litiMl the iurpusculiir thenr> wns tin 
phi iioiiii'niin of lull rfi niui (See SnicNrim Auntn av, 
Jiil> niK 1P11) A MMltonth of an Imh ) If llitht 
Ih ooritiisi nliir )( i*4ilinWnU to nee JiihI how two hIiviiiiih 
of imrih U'* trnM*llna In the wmie dlrwtlon run iMiwilbly 
<|o othir than nlnforit* one nnothi r 

Tills iHilliiilit Unt to fill fonnuliitlon of the whto 
theory, which amumts uh wilt iih ila conatMitlar one 
for refill (Ion ami n*friicilon mil U'ltir for Interfer 
enre imd iwilarlrutlon Vilopieil at tlie W^Khmlnt; of 
(he nineteenth i*enfnr\ tin wme fheor> of Iljrht hnn 
proved ^or) rrnlifiil i^sfietlalh after ItH niittheniotlcnl 
ln\eMllKa(hin li> ( hik Maxwell who hUowihI that the 
uii\OH (>iMild Im tnntid as m t let tro-iaiunietU dlMfiirle 
iiDiH^ of the imiM rsjil h\|K>thi tleal *etlai * U«M*entl> 
howtvir fitHh phisiiiiiienu ha\i lM*f>n oliNer\*od which 
an tJinii lilt (o I \philn under the clasakul wave theory, 
and It WHMUH nol imllkil\ that we into have to turn 
to u theorx iiai)i or Ionh unahHroUH to the corpUaculnr 
one of Newton 

The orthin of llfthl i^nlhwlon 1 h now iiMTtlied Hot to 
tin laoliN ales of auittor or iwi^n to the atoiaa hn a whole, 
hut to (he pardilert of neKutfve electricity whlih are 
<*nlUsl elettrons and whlih fonn u part of the striKv 
lure of the atopi Tlio atotiiH of (he cheniItTil eInnentH 
are held to iiaiMlst of a nuihiis carrUnft ii imsltlvc 
■cluir«c of eleitrlcltt mirnMinded hy one or more elw 
1n»na iiirrylnK a nipitUc clmrKC, the whole atom, of 
course liclnir eli*rtri(alh neutral It Is tlioiiKht that 
ttiese elertnms n >id\i either almut the iswlthe nmli us 
ItHidf or alsuil wane otlar center, and on their nuni 
Iter and the c*ori i siHindln^; < lairtw* on the imsitlve nui leu» 
•defiendH the nature of the atom. 

The tlc*etr<inM an supiMmed to retohe wttluait null 
utintf, hut whm an eliniron HufferH soau \Iolt*nt shrak 
It kivem up rjuitft and this enefKV Ik radiated In the 
form of wav»*K In the elher Thus, If an lUnlron hy the 
imdden Inipnct of another eleitron for tnstnnc'e Ik 
thrown out of aii atom and Ih attnuted hack to Its 
place hy the nuiUus then, n» 11 fulls Imrk 11 will mmd 
•out II pulse of *Hier>,y, and 1! Will »h» Kewi at oni*e that 
If light la i>n‘daeeil by huiIi a Hueewslon of shocks 
wcurrlng to elecmma, It Im inherently probable that It 
will Ik* radlnUsI In jhiIhc^m nitber than contlnuomdy 
Tlo*se pulsc*)!i i»f c*ni rgy bine (be veiw rcmnrknide pmi^- 
erty that Ibe fmiuenc\ of the \lbratlon eailttcal la 
exaclb proiNirihinal to the energy which the electron 
releuses The waM^-lenglh, of course*, doiwndH utNin Hie 
frequcniy, the imin wn\eK there are in a gUcai time 
the shortc^r their length must lie slnee the velocity of 
light U constant So whc*n an eleclmn loseH a very 
111 tie energy, It ghes our long winvN, and when It loses 
« great deal of energy. It gives out \ery short wuvew 
In UB Xriiv tube the diftthnrge of eleetricdty Ik In 
the form of a atreain of ron»m*clc*s tra\cUng with a 
velocity which Is very lilgli and which depends uiKm 
the voltage of the cdectrlc current applied to the tube. 
When these ^corpuscles strike the target their energy 
Is radlatc^d In the form of \ rays, and these imrtake 
v*»ry cloaeU of the nature i»f light except that the length 
of the waves 1« nl)out one-tbousundth that of light or 
what Is the sumh* thing, the frequency la a thousand 
times us great It Is to this Umt X-ruys owe their 
great pcnctraiing imwer 

(In the olnKsleal wave theory of light, then, we should 
liauglne that an \ ray tube having Its target bombarded 
by the stream i»f cctrpuMcles pmdu<*ed by the current 
would emir Wines of X rays spreading Into space Just 
as waves of tly,ht are Imagined to siiread from a source 
Hut now c*omc»M a great dlfflcnlty When these X my 
waves pmw Hirotigli a gas and ore obsorfaed, tbercanse 
the rooleculeM of (be giis to emit electixma^ and tlmse 
etectroQR are emlttc*a with alumst cxnetljf the sam* 
velocity as the oiecinms In the tube which {unduoe the 
Xrayrs themselves 

The extraordinary nature c»f this plicnonKncm U well 
llhistmted by 8lr wniUm Bmgx Ilo takes as on 
analogy Uie dro]>plnK of a h»g of wcHid Into the sea from 
M tielght of JOO feet A wave radiates away from 


where It falls. If the water were iterfectly free from 
viscosity, and there were no other ouuses to fritter 
away tbo energy uf the waves, tiny would travel tn 
dc finitely , always diminishing in thdr helglit At some 
point Kn\ a thoiiKund miles away, these Dow micro- 
HCTiph rlpplcH 4*n<‘ouuter n wooden ship. We should 
4 xfiei t (hat (lic^ would produce no effbet, especdally 
IIH iho\ luiye piiHsc*d niiinv o(her sldiiii without having 
ulTecied them, hut, for some reascA ns these tiny ripples 
rcuc h the ship, u plank of tlio same weight ns the log In 
hurled <iur of (he ship to u heigtit of exactly 100 fM, 
and the wlade energy wlikli was oiiglnnlly supplied by 
the log fiilltng Into tho water Is comxmtratcd upon the 
ejection of HiIk phmk Tt will be seen at once how In 
a cjtcMina to tbo wave tbentry Ih to secemnt for this phe- 
nonienoD 

Verv n-ccAth, new light has been thrown on this 
cpiestlon of the mdlathm of light by the study of the 
exposure of photographic (lltiis Tlie sensitive surface 
of a tllm, whhh la called the **etnnltdon,'' consists of 
mil ntscopic, cr\stalltne grains of vnrleil sises, ranging 
from tlioHe which are yislble only ns siiecks under the 
highest |M»wirs of the mliroscopo to crystals which are 
cMHlly vlMlble and mIiow clearly defined forms. When 
th4*Ke grains are exp(»>4ed to light they become devetoi>- 
ahle after they have received xuinclent cx)H»sure, and 
under a wny^ theory of light tho dltllculty has been 
(41 sec how they added up the light until thc*y had 
enoiu^lu Imagine n film cx))cised under ft taloacope to 
the Image of a Ktar At the end of live minutes* ex 
iKiKiin*, no grulnH ut all might be devehipnble, and no 


F ^OR a decade or more if has been mcreai- 
tngi^ plain lliat somellimf hhu fKi/ftpemng 
io the classical wme theory of Itg/if, and 
if the relaltvtfy postulates of Emstm stand the 
test of time, this foci mil be as eptdent to the 
lapman as to the phpstcist We oursehes hwre 
had numerous inquiries asking Tphat theorp of 
light propagafion null be in hormonj^ vifh uni- 
versal rclattPily To these queries me hope 
replied in a general map that me do not pet 
know, but that it mill evidentlp he something 
in the nature of a compromise betmeen a mane 
theorp and a corpusciJar one That science is 
actuallp moping m this direction, and is inuihng 
some progrest, u indicated bp Dr Mees m this 
account of the mork bemg done bp Dr Stlber~ 
stem — ^Tiie Editor, 


Image 4»f the star w<»ii1d bo obtained Nevertheless, 
s<»me change liim iK'currtal to the grains If wc accept 
Ibo Idea that they Imre boon eontlnuniialy exposed to 
light, l)emuKe If wi g«i on exiKsdng presently some of 
the grains will U* d<*\« Inmiblc and after hours of ex- 
IKisure enough grains will be develotuiblc to make a 
good image of the slur Moreover, the grain storen 
these tmimlsert with such security that If the exposure 
Is Interrupted f4ir weeks and then started again, the 
grain will not have lost Its recorti of the fomier ex 
IKwure Imi will start practically where It left off 
Anothcar diUlcutty which arlsea uhen we study the 
exposure of tlie IndUidual grains Is that they appear 
to dllTer In sensitiveness, the bigger graliui are very 
much more scnsltU’e than the smaller Moreover, If 
we sort out a number of grains, all of the same ^la 
and shfttie under the ndcroscope, they wlU not all be- 
come exposed ut the same time, some of them will be- 
cc»me developable before cdliers, and If we Imagine that 
they lm\e all been exposed to a uniform flow of light, 
we must conrider that these grains differ in sensltlvcr 
ness among themselves. 


oeftreh lAboratory, and he was able to calculate the 
chance that a gfaln of any slxe wookl be hit by soch 
a projectile and would therefitre become developable. 
Naturally, tlie bigger the grains ttie more likely Are 
they to be hit, no that a cnlcnlatton cun be made of the 
relation between the vise and the number of ginlna 
which vrlU become developable after a given expominb 
When the experiment was tried* It was fonnd that the 
Idgger grains become developable more quickly, as cem- 
iwifvd with tite mualter grains, than they idmnid hafe 
diuie according to the calculation. It Is possible to eot- 
plaln this dlstrepancy hy several niudlflcntlons of the 
simple Idea Tho first which t>r Hllbersteln has sug^ 
gested Is that the projectiles are not infinitely small, 
hut have on npprectnble diameter vniylng over a wide 
range but of an average slxe comparable with that of a 
\4ry small grain If we make this nssmiiptlon, then, 
from the rate at which the grains of different slscs be- 
c^mue developable, we enn calculate the average dlamettr 
of (be projectiles of light, and this has boen done 

Wlnitever tim projectile of llglit is, it must be asso- 
ciated In some way with waves, Itecause, us was said 
earlier tJie frequency of the vlbratlOQ emitted Is pro- 
portional to the energy of tho electron witicli produced 
It, and Sf», while we haw gone back to a projectile 
theory of light, Instead of the Idea of a coothiunns wavs 
front, we have not abandemed witvi*s. Pr Sllbersteltt 
suggests that the prctjectilos rather than Nlng called 
•‘coriminclee,** which gives ihe Idea that they are round, 
nbould be called *‘llght darts" and sboutd be Imagined 
to consist of ft long train of waved of very mall A- 
ameter traveling, of course, with the velocity of light 

This thoory, then Is that the electron when it suffers 
a shook tranMuittH Its energy to the n^lum (whatever 
that may be) In which ll^t travels, In ilie form of a 
train of waves of small secdofi and of considerable 
length, trayeling with the velocity of light Naturally, 
many questions c*oiiie to onr mind, and the idea la too 
new fi»r It to be possible to answer nil of them at once. 
Rc^me of them tun Im dealt with expeiitiientally, some 
mathematically Home will have to wait for new facts 
and new iiietbods of attack As Kcmn as the photo- 
graphic measurements can be niuclc* it will be pebble 
to determine whether the darts of X rays, fpr isstanne. 
give the Mime results for their average diameter as 
dnrts of xlsible light This will settle the question as 
to whether the darts vary in diameter with the fre- 
quency The iirohJettis presented by Interference and 
dlffructlon can be dealt with nmthenmtlcally AU that 
wc con soy at present Is that It Is not tmposidble that 
those phenomena may he explained on the hypotbesis 
that light consists of thetw sepurate trains ccmtainlng 
ninny wavea of light The method hy whlc!]i an etectroo 
oniltM n light-dart and the reluttoo between Its energy 
and the frequency of the radiation emitted will require 
very much more work. A guc*s8 Is thot possibly the 
law of emission U that the radlathm Is emitted for a 
definite time whatever tlw energy to be oomumnlcsted, 
and that consequently the freciuency has to be propor- 
tional to the energy In order that different amounts 
of energy may be radiated in the same tlaie* 8liu» 
the aiiHiunt of energy In a liglit-dart Is very small* light 
of ctrdinory Intensities contains enormoos qaaotltteg of 
thoiii, and It Is only In a few cases that any dIsUnctloA 
could be detected In the effects produced uiton matter 
between a ovatlnoouB radiation of energy In the ftMrm 
of wrnves os demanded by the older theory and a rote 
of projectiles such os is now suggested. A rahi of 
srrows, for Instance, it safAdcntlx closely pstdted wopld 
have just the some etfbet upon a material os hitting U 
with something solid , and in the some way we should 
expect that the clastfeal wave theory wonld hold except 
where we might have methods of expodng tndivldi^ 
particles to rgdlatloii end obsenlag what happened to 
them. 

ThU theory is. of courses quite new, apd them (uw 
many dlfflculttse wtilcb it will have to ipeet, but if «e 


If we had no prior knowledge of the wave theory 
of Ught, It U clear that the simplest explanatlaii of the 
dlfflerent sensitiveness of different groins wronld be that 
instead of a continuous flow of light in the form of 
waves on te the sensitive film, the Ui^t was falUng upon 
tt as a ruin of projectiles, and that tbeoe proJeetHee, 
made developable any fffofns that they hit, the gntUur 
which irere missed not being developable but betag fait 
later If they continued to be exposed to the nidla^ai " 
Now, tUs assumption woo mods by Dr, LuMk ^Ibfc^ 
stein, who is studying the problem Iq (he gutmgp Bw 


hod no cltssieal wove theory of Ught imd were o«lsid•^ 
Ing only the facts known to us, tt Is sot tmpOMible that 
the diflicaltlea p r eswited to the otdlnafy wave ttaMwy ^ 
the photo-eleccrlc effbet, the gbeorpttMi of X-roya^ gad 
the thwwy of photographic ektuwara Wfltild eppeat toee 
formidable thap tboae whkh tha iMdaiu# of 
feraiM and dHteetlott preetneto ttte lliioyr. 

Vhrtimateiy^ ttm theqit leatte to » fffbaimfBy expaiP* 
'iMotb, and It wlB pcofaaWybapoaatbtoideMee 
atte ODfMdugiigig oe to ifa valne oe M* ga the 
oJtpnigmtM which ore huncatod figs o«t 
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I f ^ «rfr<d to dttnto the eMoimt in n atMin 

flltglttt bw cootHtmted mom than anj other 

th It* loereaah In poim and efileiamfa^, he woald not 
he far wrong It be named Uiat nt apced'^ieed of 
revolution 'the eorly eteuin engineii, such for In- 
atcgocei aa the greah atnclen^UnUer pumplna imtflnea 
of over 100 yearn ugu» were very alow moving mu 
ohlnea. flo were tlie eurly atatlonury engines. Steuiii 
p rew mr e a were low, running from, say, 10 to (tounda 
$9 the aquare Uu^h, and to aecure tho desired total 
preMiure <m tlw idaioo It was neoeasury to make Its 
diameter Inordinately large lint In state of tho Utrge 
pistao aree, (be total thmst of the orunk pin was 
moderate, and In order to get a large turning nmve- 
nwnt. the erank pin hud to be made of great length. 
bettcOv cylinder dlaiuetera 
were meaagred In feet, and 
would run up to as much as 
aevcB feet stroke was In 
{irotiortlOB. Kven as lute as 
the middle of the nineteenth 
century we find the GrAt 
tihtirtim with oeolllatlng 
paddle enginea, whose cyl- 
tmlera were over 0 feet In 
diameter by 14 feet stroke, 
while the cylinders of her 
propeller engines were no 
lees than 7 feet in diameter 
As the art of engine build- 
log progressed, and the 
manufacturer was able tt> 
supply better qualities of 
steel, engineers began to aim 
at getting power more 
through the siMed of tlie en 
glne than through Its large 
dimensions. This develop- 
nmt progressed until power 
users were able to secure 
small, compact steam en- 
glBsa. occupying merely a 
fraction of the space, and 
weight, to say nothing of the 
cost, of the heavy and cum- 
bersotne engines of (tie same 
horsepower output 
The omdUloos confnait 
lag the naval englniMir, un 
der which It was deslruhlo 
to keep the whole of the mo- 
tive power below the iiro- 
tertlve deck — and therefore 
below the waterline — |»roved 
(o be a great stimulus to en 
idneers In their effort to cut 
down the bulk and welglit 
of modem cngbies. and It 
was here that great prog 
rees was made , cylinder 
diameters being reduced 
stiettm pressures Increitsed 
and the speed of revolutlmi 
raised. 

^s was notably the case 
when the torpedo boat, with 
Its demand for a comblnu 
Goo of small site and high 
iqieed, made Us umteunmee, 
ilsd It was In the torpedo 
boat destroyers that the 
high speed, hlgfi power, 
steam engine reachod the 
peak of Its perfonnance In 
these Uttle engines tlm very 
finest materials and work- 
mahshtp wars Incorporated, 
and tlw speed of revnlutloa 
run tth to several hundreds per minute. Tlie striking 
pbotograpb which Is herewith shown represents. In 
telling fashion, the effect of high speed In reducing 
dimenidoaii. lloth of these engines were built In the 
ghopa of the Yarrow Company The larger of them, a 
Blowrkpeed pumping engine, is 31 feet Q Indies In length 
hy 14 toet> B Incbes la breadth, and iiU feet 10 Inches 
in heli^; theotlww. a hlgb-apeed destroyer engine. U 
i fsat 0 Inches to length by 2 feet ^ toebea in breadth, 
dad 4 test 9 tochea in height Ths total horsepower 
of' these two sngtoes, to si4to of the great dlffewnos to 
, ^miehatopSc >« same 

Mtden BtOM A$9 Men 

’/^Vtai 9 «aiit wfekn In ths arid interior of AnatraHa 
v/ thalnlMl^ra are Mil m the ana of atoae. And 
HI attnrf ji inada to tMp diant there. Thcoofh 


the Joint setbm of the OourmsiweHlfh <ss tlie owner 
of the Northern Territory) and of the Blutes of West 
Australia and Bonth AustraUa an arm of 05,000 wiimre 
miles has lieen set apart as a sanauary for the native 
fauna (tocluding the genus homo) and flora This 
reser\e Ih the largest of Its kind In tlie norUl It Iiuh 
un iireti ahnitst (i|uul to that of the Htulo oT Missouri 
(00 415 uquare lulles) or of Wnsblngton (00, ISO wiuaro 
nilleH) Much of U Is pruitlcully imexplorod TIu 
\cry fi*w exploring purtUvi which have onrenMl it Iium* 
usually tra\erMed It in haste, ouing to the dltlli iilili^ 
In olitaloing nattr and to feiini of the uttaik b> thi 
natives. 

Ailing' of tlie aUtrlglncs In this region have ne\er seen 
A white man Tliey still fashion their rude wimpons 
and linplennmts of wofsl and stone, and irc entirely 


Ignonmt of tho use of metnl Of their nuiiilierH little 
Is knimn. hut It la estimated that tliey do nor amount 
to uMuw than 30(K> or ho At Cliarlotte Waters tlie 
nearest p(dnt at whlih rewards have 1 m*«i kept, the rain 
fall averages only *1*^ Inthes it \ear 
rHinnlbellam Is still In full force uianng tho wild 
natives of tlie Ewrartl Unnges In ordt*r to nliiain PhmI 
the aborigines have to lie o<mf«tfint1y <41 tho ninrcli 
When the old folk mn no longer keep np with the 
tribe men socrotly told oflf for tho purp<*Ai> creep up 
behind them and knisk Hiem <in the head In lunler 
to nvcild waste thf^ arc then cooked and eaten 
ruptnin a a White, one of the ver% few white men 
who have ever enterwl the renerva, found that white 
the netlvcH jenew nothing of the art of smoking, (hey 
were mnoA gtveu to chewlbg the teavbs of an indigenous 
Kpecles of tobacco which grows wild to the Kvenird 


lUmgeft. This Is a new speclpa, somewhat closely re- 
lated to the tobacco of i*oimucrre anti has Iteen given 
the name of nlootlann sna\olens excelsior 
It Is proposed to allow the nutl\cs within the re- 
ts r\(>d un*a to go on lt\ing In tlie Stone Age \o ^liite 
men except n few m|ip< tally gimrunteeil w.k*ntU(s are 
ii> Ih' allowed to enter the Hanoiunr\ In piirtJiular no 
nilsslonarU^ are to 1 m* kt jmish wliliiu thi pale 
(>\ir inuKt i»r the ^***1 of AustralU the ahorlglneH 
ha\( miiiNIumI nr are Hleudll\ dJHapi>ciirlng 'Die Tate 
nmnlun rmv i diNtInct \arlii\ of man has lN*en exttmt 
for I" MutH In Mctorla (liOOtSi s<)uare tiilteH) there 
rt main uIkiuL ."iOO ‘*nMll\t.*s” of whom liowc^'or <mlj 
a doiH*n or un of pure blood In \en *k»uth Wales 
I UoiNNi i44|tiiiie iii)hK» tlar** are ftwer limn -WXIO, 
ineliitlink liiiirtnsltK (t\*r the gn lUi r |)arl iif South 
Auritnillu Queensland Wes- 
leni ViiMtralta und llte 
Nortlum Territory the wbo- 
rltlni*H itre steadily melting 
a>\a\ 

It Ih ho]te<l that In this 
nwrvi in the fur interior u 
reiiuiiini of the ruiv may to*- 
pre(ier\*<Hl untuui lied and un- 
influenced h} the white 
man h < hlllxatlon 

Effective Methods of 
iJming 

T O be efTcitlve. lime 
should bo as thoroughly 
mixed nH isisHlhte with the 
plowed iMirtlon of the soil 
TIiIm Is usiiulh inoat ecoUnin- 
Icully done b\ bruudeasttog 
lime on mwlv plowed land 
and mixing It with tho soil 
by th( disking and harrow- 
ing necessary to preimre the 
MHxl (hxI Most of us advise 
against plouing Ituie down 
In tlie<»r> a isirtlnn of the 
lime application might he 
made ItePtre plowing and 
dlskeil Into ilu soil and the 
remiilntler applied after 
plowing as uU»\e Kuggested. 
There Is no cxldencc, Ikiw- 
twr showing that this 
wtmid ho ooonomlcul The 
lime of Hpplliation or the 
season t»f tia jour Is Initiia- 
teriiil unci In farm pnictloc 
It will often he deternilned 
hy the dlstrlhntion of farm 
labctr The pliM'e In the crop 
Hitatlnn should he just pre- 
ceding the erttp iiHwl reatsm 
M|\e to lime providing It Ik 
con\cnUnt lo apply at that 
lime and the pn*|iaratlon of 
the land will prtnlde for 
proiier mUlng of the lime 
with the Noll Whi re this Is 
not iKiHslhU It ma\ he up- 
p!U*cl for a crop earlier in 
the crop rotation 

While top dressing with 
lime Ih not f.eneriillv advised 
It t>c JiiHtlflftcI on hind 

alreud\ heeded to Ltever, es- 
iKHhilh when Ih* hiicccws of 
tiu * loM r will be largely de- 
tenjilmMl bv tiu lime K<ir 
top dn^hing Imdv pulver 
Iml lliiieMone iiui\ be better 
than fnshlc humtsl lime In 
Hptti of fre*|U**nt statenitntH 
to the <imiriir\ hreslih ImmMi him used as a top 
(In-MMlni; Ih to irtuUlllnh In wliUh ciiHe On* llin* 

ulU «iiko nn<l niiniln on tin Kurfiu-o for ii lonit Him* 
after iM'Ing lUiHmited 

I'he old iiuthod *»f spnadlng lime fitmi Hmall piles 
dlHirlhuPHl ou r the tl( Id h\ nuaiiH of Nho\olM Is not to 
Ik^ n'coumienth d ^lu li dlslrlbuthtn N tcM. uneven to 
e\p*Ht thi b**h1 returns from It Ntiihing Is Ik tier for 
Rfireadlng lime than a lime sprt‘*i«h*** f'*** P"** * 

|Ki*H* tme whifh will pnnidc for a wide range In Ihc 
rnfe of aitplbnllon will not ih*g and will sprtmd iml 
PirniU Is to Ih rec*>nimenrted 'Hie lime shnuld lie so 
iWaml In Ilu Add that It will lie iirt'csslble to the lime 
sTiniidtr and pnuld* for the mtolimnn unionnt of 
handling <»f the lime - ibntmet from tk* urfnU Uft t' O 
(Jnrdmr in tJu Journal of the Awrrican Kf/cfCfy of 
Xffrttnomv for i/flg, 1^21 



Th# pwnpinir ooglne mauurt* tl*9^ x 14' * 11' KT In hristit. Thr torp«sIo-VH*t euslnc t* S' x 8' 6* x 4' 

Tito maaaiva alow-moving pamplag onginc and the dimiantlve torpedo-boat engine are of the same horsepower 
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A Fifty-Knot Ttopedo 

A X IngiPDlouM AppUcatimi of tto nrroecopfic method 
for stceiiDK torpedoen Invented about 1B84 by Cap- 
tain John A Uowell on Amerlcnn navul officer, haa re- 
cently been Introduced In n high powered turbine-driven 
airplane torpedo designed b\ 31 r II W Hlioonard of 
Montclair, X J , wbu for si*veral years wus osaociuted 
with the development of th* «ell known Hllss-Leavttt 
torpedo, now the standard weapon of Its kind of the 
American Navy 

Until Uowell pn>]M>fted the utlllaatlon of the gyn>- 
Kooplc force < routed h> a Nplnnlng tnaao. and adapted 
such to practice by construe ting u small torpedo fitted 
with a heH\> lly-wbeel having Its axU In the borliontal 
plane athuurtHlilp, whldi wheel when spun to a high 
mte of speed served the double purpoM of furnishing 
gjroscoldc force and alwt energy for propnlaiao, no 
reliable self-contruUlug lueana for steering torpedoes 
had lieen de\eloped 

Under the plan devised h> Howell, a lateral extrane- 
ous force that might tend to deflect the torpedo from 
Ita course, would cause the torpedo, through the gyro- 
scopic action of the rotating fly wheel, to roll sUghtly 
to iiort or starboard, according to the direction of said 
force, and bring Into action a pendulum-controlled 
ratchet mechanism which opemted a pair of vertical 
rudders. This ineanv of steering whs very effective and - 
reliable About 1888 the Whitehead IVirpedo Works 
succeeded in aig^lylng a gyrrsicopic principle for steer- 
ing In the fhrm of a miniature removable unit, known, 
after its inventor, as the Ohry steering gear This 
devloe gave such control. 

Throughout the subsequent evolution of the torpedo 
the excellent principle evolved by UowelJ has for many 
>ears apparently escaped the attention of inventors 
and engineers. 

In the Howell method the elenwotal boils of ocntrol 
originates In the gyniscoplc three of the torpedo*! 
motive means, which, it will lie remembered, was a 
heavy fly-wheel In which necessity for delicate adjust 
ment of the mechanism Is eliminated, slnra any tend- 
ency of the torpedo to lea%e Its cou r s e as a result of 
extraneous Influence Is antuiuatlcally suppressed. On 
the other hand. In lucchanlotu of the Obry type no 
automatic Buigireselon nr correction of gyroscopic pre- 
cfHMlon Is possible, the course of the torpedo bdnf m- 
tlrely dependent upon u miniature, detlrately-mounted 
gyro-wheel remaining In the plane of rotattcsi estsb- 
llshed at the time of Inundilng the torpedo Shonld 
It preceM, and It usually tloeo, nnd often to a conslder- 


ISy referring to Fig. 2, wblrii Is a vlsw of tha tnitilBe 
compartment looklnc sft, It wUl ha noted that tha two 
turbine rotors 1, 1, of tha Datnval typa. whldi gfa 
geared to revolve at 22 j)no revolutions mtanta In 
like direction as Is indicated by arrows, are motmtad 
upon hortsontal axes, one each side of the najoc^ 
k^tndlnal, axis of the torpedo, and a ssrvowtor, 
nr ttlr engine 2, controlled hy a pndnlQm 8, la kwatad 
below the tnrMne This penduhnu unit which la con- 
nected vrith the vertical rudders 4, 4, by the rod 8, 
Flf 1, operates said rudders In response to tha gyvo- 



1, 1, Hm two tSO kp. turblBM. I, Tho ■■rvo oeaMM 

W k tto pseislam. to n««lsto the dmth of tbs t Bofiio 

Flf. n. Croas aacllan at tha gyrotaihiaa 
power plant 


acople action of the turbine rotors, exactly as the pen- 
dulum afTMagement of HowaU operated rodders In re- 
sponse to the gyroscopic action of a fly-wheel. 

The motive cmergy used to operate the turlilBis la 
sapmlieated steam In combination with the products 
of oombustlon of alcohol burned In comprswnd air, 
which mixture enters the turMsa n osi les at a pressure 
of 600 pounds per square Inch and at a temparatara 
of 1000 degrees Fahrenheit 

In combining the steering and inoUva elements In a 
single unit, a further advantage Is seeursd In tiie sav- 


to the 

to paradt of tha twatanation r fvwir ptaw^ smIiM 
of davplopfaic 800 horaspowar witnaat m 

pormal horlaontal trim of tha tittpiMap WalewF 
prohaUa Unutatioo of versllto oon s t wi e tto n, igr,-jBiiin 
nard'a pcopoaal baoonMo <vparttoidar tnpifOit; j|hsa 
it praaagsa a notable advaooa Ih alivlnsa tor prt s i h t 
for coast dtfoasa. 

Men PHI won f ef Ijinthir flfc lup 

S KINB from which leather of vartoM klad> Ihnada 
are pnrebaaed on the basts at arfa^ and the UMlrtlad 
nsad In determining thla afea has mu tlm gflftjMt of 
emtnX Investlgatka hi tha past by tha Butoau 
Otandarda. Boesntly a rather IntoMtlng ease qimw 
up in which tho BumU was called open to act ad on 
umpire to decide whether oertaia skins vrara comedy 
measured. Borne Amortcan dealers suhadttod 4B idaaed 
kid ririns of which 24 were said to ba of domestte origin 
and 24 from forrign sources. The dealafa b eli eved t^t 
thm was an toconslstincy In the meanteoMats of tha 
forrign ridna as compared with the domestte. After 
determinteg die aiaas with gnat care, the cooelMow 
reached hr the Buiwau was that the domeette BKtea 
ware ovuMnaaiured appioxlmatrir 134 per oept; a com- 
paratively terianifleeat amount, wfaila the i mp einted 
rirtna were found to be ovameasured batwain B and Id 
per oait An error u terpe as this Is ngardad aa 
Important, and aa tha ritina ate paid for on thwharih 
of area, It means that too much Is bsteg paid ter tha 
forrion iklaa, It tha sanqflaa sutenlded woiw vspra- 
•entativa of the condlttena exiartng hi the ttwdA the 
whole matter should be carafnUy locfced Into. 

btenud M««m1 Atmt tmt Wanhlp* 

T HB diagram aocompanylag thla arttete^ wUrii 
shows the c io n ae tt on of a battleship, rspnssttts, 
by the two heavy black Unci, a sngpsstlon by cna of 
Our shteynril w ork a r a, Mr 0. H. Bcbeallqr, ter g aetfiod 
of amottaa wanhlpa to meet attack by aMriam hjlgb- 
anrib ten by aerial bomba and by torpedoen 
In Blta of Ita striking novritr end ceriatn dUBnl- 
ttea of tetartersnea with boUar and anghUMuom ae^ 
oommodatloM, the gaaaral Idea la ao nnich in fcaeplag 
with the lateit thaoriaa of warabip armoring that wa 
praasnt U ter oonstdaration. T%a armor tPan of ships 
built prior to the war caUa ter vary heavy v«rt(oal 
armor, snppleiiMtttad by Uaht deck or horiaontal 
armor. 4%at waa In the daya wfagu lOjOOfi yards was 


able extent, proportionate 
dellcctlmi in the torpedo s 
voume results. 

Omtinuttl advancement In 
the speed and range of tor- 
pedoes and the bright from 
which It becomes destmble 
to launch them, now that 
the airplane' Is available for 
the purpose calls ter gyro- 
Ncoplc inorhanism of a 
rugged nature that Is capa 
hie of continuous and closer 
rtntrol than Is characteris- 
tic of Ohry gear The aolu- 
tiem of these requlnHoents to 
to be found In the method 
of Howell, and the dcaigner 
has accordingly applied the 
same to his turUne-drlven 
torpedo In the manner Illus- 
trated. 

In Fig 1 In shown the 
general arrangement of the 
Bhomurd 00-knot airplane 
torpedo, wherein turbine ro- 
tors create the gyroeeoplc 
force necessary for steering 
ander the BoweU system. 
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Anoflur Cotter PuDar 

T H9 ootterfita axtractor which wa 
lHaatmt* !■ dUBmnt Ironi the ma 
Jerlt 7 at mch tooii^ la that it doae not 
attetnot ta pcovlde aa actual lereraae 
agalaat the recatcttraat ida A book 
on Ua email cod engagee tha loop of the 
Of fba two handlaa that as^ear 
In the Photograph, the upper la fixed 
md the lover eUdee, The elldliig one la 
Ibaa moved up and down oa the rod 
atrUdag eharp blova upua the tmder 
aide of the fixed handle Hie effect of 
thie hammer action la to drlTo the cot 
ter oat of ita neat Oondlttcna areeaeliy 
imaglna{da under vhkh thta would be 
about the onhr tool mat could deal with 
aatttarceeidblaplB U will aleo pun axle- 
ahaft rollarhaartl4p^ and «1U atralgfaten 
radiator fina and tnbea 

SiMrt Cttts for the DroftaMW 

QHfiNOILff of one aort or anothar for 
i9 the uae of the drafteman are not 
exacihr a new atory but the plcturea 
whleh we praanat herewith make It clear 
enough that thia naefol Idea baa not 
been by any neaiia pnehed to me point 
of axbaaaUoo the apparatoe which ap- 
pea» m the diagram of our aerond eol 
amn la a aort of gua er a l utlUdr tool It 
la amtupnolod bar a Uttle Hrcular mat 
glvea completo Inetrocttoga ftvr the draw 



lag wim tta aid of drcumferwreii from 
% to UVm lacface tf 0 aUndard acrew 
ttuta frm V« to 1 Inch acrew threads 
of 00-degree angle and acme threads of 
.^Megree angle lettering of HV^ and of 
80 degr e ea Inclination lU vt»iy general 
utility coutrasta Interestingly with Uk. 
very gpedal field whkh Is ot verod by the 
stenrlt that appears in our first column 
This la designed to aid the draftmmn 
who la called upon to produce a large 
number of chemical drawings with their 
opnventloiial reprseentatioas of the va 
rlous laboratory apiHiratuM It aeems 
clear enough that be would not have to 
do much work 1 1 this sort to save the 
price of the Instrument Who will now 
put out a similar tool for the standard 
drculte and other symbols of electrical 
draftlngf 

Ger«T Autoauttie Chain* Wddlac 
Madtine 

A CXdBVSB machine ft r antomatliallv 
weldlag chain Is described in the 
BarUaat TapMatt Cbmpared with 
flame and autogenous welding electric 
wridlng bas the great advantage of 
making an entirely homogeneous joint 
beuiuae dirt and oxidatloa have no ef 
fleet and also because any uncertainty 
connected wim handwork Is avoided 
These advantagM are parUcularty n >- 
tlceable with miecUl machlaeo, such as 
the automatic chain welding machine c f 
the Wenniger Works In Munldi It has 
taken eevenil >eais to develop this inn 



A general atihty ted fer the drafts 
laan that saves much Iiim 


chine as there were many dllBcultles to 
be overc o me The kreatest dinkmlty mas 
tbe designing of suitable mm haniiou for 
altering tbe vclo(ft> <f travel of the 
chain for varying thlckneiwes of wire to 
be welded. The chain Is fed in through 
gutde-rallA and Is mo>ed furmard by 
means of clamps In such a may that n 
joint atmayi lies under the electrodes of 
the transformer Tbe primary current Is 
switched on and tbe secondary heats up 
the ends to welding heat In a ver> tew 
Mecodo. At me aame time tbe link Is 
gripped from bom sides and the ends 
ttldiUy pressed togetber so that tbe 
dameter at tbe joint ia increased This 
prsasure cuts off the current and seta In 
moden the mechanism ter punhlng tbe 
chain forward Tbe riiatn Is moved ter- 
wnrd one and the joint of the link 
juat welded Is amoothed down About 
ttm UnlM ate welded per minute 

Nmt Air PvriiMr 

A MirrVAftVaimttrluuibMplMM 
OR m ma^ut NMRtb that pwritei 
ttaair wliarrarttlai*MM> W>tUa%» 
IfMftMNiM bo* « Mot* o( VR* 


dally treated paralltaie is placed Tbe 
perforated aectlon HlldCM iff peimltttnk 
new blocks to he placed Iniilde os evap 
orathm takes places One block will last 
ftur weeks, but most not be placed In 
any direct draft 

A Brittah StoUB Track 

D nSGBIFTtON of a steam truck of 
Hiitlsh manufacture unusual in 
tame respects has recently appeared in 
Motor Transport The bdler Is of a 
type mhkh has about double the heat 
ing mirteoe usual in stenin makons It 
Is of a t\pe too in which (lie sui kebox 
doors at each end are utilised an chatn 
bera fer the exhaust steam mhich 
thence tbrouim nuall mmles escaiies 
along the upper tubes cf the central 
crralmsUoo diamber at the base of tlic 
chluine> In tbe pre^wnt design eich 
•tiiH kebux door has (d\ exh im«t n srlos 



Arrangement of Ugh and low pressure 
gaits in new steam tmdi 


discharging throukh a single row of 
large tabes Incidentally each exhaust 
pipe la formed with a trap ter condoi 
safloo By dlsposlDk (f the exhaust 
steam on this luetb d it is ebrious that 
a Bteadier and gimtler draught Is pis 
sible ounseqnetitly tbe t^iie affiids an 
easv steauier requires Uttle or no fore 
ing pulls Its fire about but Uttle wl lie 
In no other Is tbe water level less af 
fected on ateep gradients the fusible 
I lug con be fixed 8 laches to 9 Inches be- 
low the water Uut and w (be risk of 
I ulnlng one Is verv remote 
The eoklne na ti n Is such that the D 
slide-valves of both hlUi and I w pns 
sure f> llnders In be th forw ard ind re- 
verse dlrectlnos are perated off a slnkle 
eccentric The princlplt of this ii il n 
Is as follows The cranks of the two 
cylinders are at right nokles to each 
fther The eccentric w rks tlie hlkh 
pressure valve direct and at a point 
90 dekrees terther n und (to corre^qiuad 
with tbe position of the I iw treasure 
crank) the eccenliic strap carries a lug 
A whence a link B transmits this mo- 
tt a to a rocker shaft C off which the 
low pressure valve Is actuated Phe 
whole arrangement is best se« In (lie 
skeCih cm this page Incidentally this 
Is the cnily undertype steam wagon em 
plO) Ing a compound engine 

Stnam la Four Mlautcs 

R KCBSIT developments In steam gen 
eratlon Include application of the 
principle used la tbe well known n ffec 
percoUtor where a smuU quantity of 
water la heated at one time Bxtenmllv 
the new boiler has an appearamw aim 
liar to me ordinary boose-beating boiler 
hot the Interior ronatroetlQii Is quite dif 
teMt Imnedlately above the fire 
wbich may be wood coal gaa. oil or any 
tem ef fnel, la located a cast Iron spl 



Handy oir panfier that kaaga on 
the wall 


dcr which contains less than a gallon 
of water This spider Is fed with water 
fi m tho wRtc r juc ket thre ugh six cast 
Iron legs Ihe water suiqih Instead of 
1 eing contained In the Mltr iiumedl 
ateir sbo\e the fire us In other boilers 
is cuntainecl In un efjiuilJshig water oc»I 
uiun at the side of tho boiler and teeds 
from this water rohinm Into the water 
Jacket and then lnt> tho spider as It Is 
needed to rei>lefiJHb tbe water token out 
f the spldci and cenverted Into steam 
Vr iter euterink (lie heater travels up- 
w rd from the bi tUin thre ukh the water 
j I ket absorhink heat as It d sw so and 
fl wa through the hollow anus to the 
centir < f the s| 1 ler whkh is located In 
tho be (test part r f the combustlc n cham 
ber At this pc lot the water 1 h partially 
converkd Into stc am tbe expansina 
shootM water and steam up throukh tbe 
vertical kejmrtulie Int the top steam 
cluinUi whin it N Immcdtatily coo 
VI rted Into stpuni A series of concentric 
upward pn jeettens keeps the water dis 
trUnted in a thin film over the heating 
surfaces Water n>t evape rated In this 
top skuni-chunibir fl >ws through nipples 
on t) the bottuui plate of the lower 
steam-chamber This plati Is also part 
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of tbo heatlnic mirfaoe uni] N |in»\i(Ud 
with ufmard projectluns ublih illhUJb 
uU the unlfuimly Anv uuter 

atlU unovapiHuUct hete 11 o«h tbrou^h u 
cnrtd paKHUhe and d Hnwml tlir ugb 
plptnj( Into the ipneral rlnQlallnii 
The wlwle oppamtiw dUhlMth ut aim 
pie caetlnhK and pipe ftttlnxH so put to 
gether that oomphu or (wrtlal dtiurf- 
nemlillnt. for aittHW ti an\ Interior part 
takea but Ullle liiiu 
]<uUinitor> tratH taken at the Oaraettle 
UiburaCory at Mteiina Inatitnte idve 
the belter iin effkicno raUng if 
per cent whlili Im about doable the elU 
deno of tbo ordinary iKmae-lieutlng 
boiler In thia teat tta. tliiio fruiu tiu 
Uldtllna of the fire to one pound piea 
■are by the nage war fbar mlnntea and 
to nine poundK premare was aoven min 
atea fht temperature of tlie water in 
the boiler at Um atnrt wiu 71 Utgruea 
Fahrenheit at the iNittotn At the end 
of aeven nilniitee with ntiie iNiunda prea 
■ore of Hteam bv tbe imge the tetiuter 
■tare of tbe water In tlie In llei at Its 
iMUie had reaclud only 80 degreea 7hU 
■howa thot atiani Is irenerutid pructi 
eoll> from tlit tlim that the Art la 
Uffhtid and wlthiait tbo neceaalty of 
heating the i ntlre bod> of water to the 
tempi ratnre of the ateam 

CotiTeyor Belts of Steel 

W IUN wt In thlN wuntr^ think of 
itttvevor la Its we niiliirill^ pUtura 
til mir8el\ea ino <f leiithir luhber or 
mnue MpeclalU preinnd fuhili for we 
ban been aet iihIi iih iI to aoelng and ns 
lag lielta of this ihMilptlon Abroad 
bowevtr flivlhh ateil oon\c)tng belta 
liave been used wllli HiasesM for Hoim 
time Iluv Ml e made from Swedlnli (.bar 
csmI ateel with u lailion poroenlujke of 
about 005 Cl Id rotUd hanbsiHl and 
tempered by a himvIuI pnmwi bv a ctr 
tain steel works at Sandvlkin Sweden 
Thia works has a cuntrr lllng Interest in 
a very large nninberof the world ftiiiHiua 
Hwedlsh mines that pnaluce tnsi uros 
low n sulfur and phoiadiorous 
The alert In It cunvo^ir is mild to be 



The poUee "tear bomb" 
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especially sotted to eaoveitiig wans, 
htick\ sharp or abrartve tnateiial which 
rubber and fhbrlc belt* do not handle 
with HatisfiBcdMi It Is also miid to be 
lower in aiftlnteiuinoe cost than aiimn 
nmvivoia and wire woven belts to 
(otumiue less |K»wet und to etlwlnate 
Htdlllng In tia Nugar pulp and lumber 
InduHtrleH all o\ir Hiandlna^la where 
these steel UUm haie hein In tvimsive 
UHe they are running in the open oir 
Mubjectid to riln sn w and nun^ine 
und an Mufd t» wtik (\ctptl nalt> well 
A t-oatlng of itiMt HiiKurH whin (ht belt 
Is idle but a thin flbn fiimM that pro 
leLls till Mteel frmi fiii flier injuo o&d 
the lust Itsilf dots nit penetrate 

Glove with Signal Light 

O N thi laiik oi iblH slip-over glove 
f r iu tuilsts is a ttashllglit oper 
ulid b> u Huiall storage butter> seen in 
the case Itv pleasing button with thumb 
a drill r lun give and flashlight signal 
whin using hU hand for signaling It 
Is utwd uL ntgfat only Made to fit either 
band 

A New Radionctive Mineral 

A r a meeting i f the French Aiadimy 
which took plme Decemhei 5th 
102] u nisirt was read b> M Alfnd 
Hchoep di scribing a new iiilnerul frsn 
tlie HH^un C«sig» to which ha proiMises 
to give the nuuie i f < urUt In la n<«r of 
tlie lute ProfesHor ( uili U^iuuMe of its 
rudlooitlve chat uc ter rtiis mlncial is 
soluble in nllrlt mid even In tbe tild 
ilie oolutlon bilng vilkiw It Is readily 
dissolved b) wanii hydrochloric mJd 
C Ullle Is foimd in three ft inis 1 As 
tnmslucent reddish brown needle like 
trysialh (2) as oomiimt Koccharuld 
ci>HtHlUne oggn gates of on oranue 
color ( 1) in tlic form of onin^e colored 
mthv II hskh MiimiuniUnk the preceding 
vailetv Tilt clumkal e iiipi Mitim is ex 
1 ressiHl I y the fi i iniilu 2HbO 5UO" 411^1 



This 24 Incb rrtl contains 285 feet of 
flexible steel belUng 


The Pdiee Tear-Bmnb 

M UCH has aiHieiiied In the daily 
press about tlie ma by our police 
of tcui ImiiiiIm In the elToit to lontnil 
till outbreak of i rimes of vl knee from 
wliUU Wi aie rlti,ht now aulTeriug The 
lllustratlim herewith sliows how one of 
thesi homhs works and will strike a 
familiar <h id In tin minds of those who 
weni itin»ut.h mtnal service In the war 
y\\iea tb( pin btlsreisi the upper and 
lower seitlins of this queer bottle Is 
pulled (Hit tlie llqaid In tlie small tube 
above will flow at the slightest abode 
( ut of lids tube ud 4 tnb tlie bell shaped 
body below Tills bIm rk of couiwc < oiues 
with the thi owing nr In hu} event with 
the striking of the K mb and a rem item 
ts at onct set up whlih releases a laiga 
volume of a gaa that makes tbe Imnie 
diats netgtahoi hood hlghlv uncumfortuble 
for human hehItarNA white doing no 
slightest perroanent harm to its vlctitus 
nils particular verrton of the gas bomb 
is tbe tnvfntiott of ICaJor B 3 DelonoQr 
of Trenton, N J. 


TIm BbcMMlnii MMrtl' 

S iXKKTUPid Vtivm of tbe Bvmn nf 
StandaHs Ka 4M, woUtM, "TImn 
mal £x|Mg»ton of Nlckrt) Msbrt MrtH 
^trtUte^ Stalnleas Steel, and AlttmtaMn,” 
givea daU on tlie thermal expansion of 
2S aafniilea of oommenUd ni^i, mofirt 
metal, atellUi stalnlesa ateel and eln* 
mintun and reenlts obtained by prevlotts 
obsmrers on tlie expHnrton of nickel and 
aluminum The rcautts are preoented in 
the form of rubles and carves, kor ex 
ample tbe cxpunslin curve* of stellite 
show Irreguhiiitles In tbe region between 
W and TOO* C However for loimner 
rial nil kel only a slight frregalarity was 
pereeptlble at about 810* C kor the 
range from room tciupi mtore to 100* O 
the coefnctsnts of expannloa vary from 
OnOOOUO fur a sanipte of hardened rtatn 
less steel to OOOOSSIO for a rminple of ex 
citdlunally pure aluminum This puhll 
cation is now ready for distribution und 
anyone inti reeled may obtain a copy by 
addreeslng a reqncat to tbe Durtan 



Wood Jointo by Machlno 

T im ronghlng out and finishing of an 
u( utntc Joint beta Pin two wooden 
memlars Ih one of Hr carpenters most 
tedious tusks One I \\ He him of 1 cm 
ch n has n w taken this > b i ut of the 
<*atej..oiy of bund work Jhe machine 
which we lllUHtmto iunsists of a t lever 
arrangement of cticnlai saws which slots 
the pit CCS to be >*inied und iiiakos keys 
for I hese slots In the form of thin wooden 
disks rbe iimehtne It ts claimed vrill 
make a perfect Jobit In anv wood and 
at any angle in elkhtein secinds ayninst 
an average of half an h >ur or more fur 
the suine work done with band saw and 
chisel 


A New Aatocnf Me Cunem 
Attachnent 

A ITTOOnAPIlIO inmeras hove been 
in use hmg enough fi r the ir udvjn 
tages to have heconu thoroughly famll 
iar to all Hr W A Bn wn of Roch 
ester N ^ dlKsatlsflod with tbe way In 
which his mat bine worked however de- 
cided that while tlie antographie feature 
was fine on gcmeral prlncIpUs he conld 
improve upon tbe usual means of achlev 
Ing the result We Illustrate hla new 
apparatus on which a patent has re- 
cently been ISBUcd to him 
Mr Brown s Idea involves writing dl* 
reitly on the film instead of through a 
piece of 1l|dit proof paper and It make* 
it poartble also for the writer to eet 
better what he is writing He etubloya 
an adaptation of the familiar pantograph 
principle The operator vrltea with an 
ordinary pencD on an ordhiary pad 
paper attnibed to the outside of the 
camern and ike text Is nqpfroduced by 
a aecond pencil, braide the camera, driven 
by tbe on* hald hi the bmid. Urn two 
penens are connected bv a rtl<tf&g rad 
that plercea tbe aide of the edtoera vta 
a lightproof etidlnt Shutter r r cM ura 
on the ovtatde peaefl rocke the tnrtde 



one up aga i n st the aurface of the ftihv 
When the outside penrti la swung arouad 
and laid away hi fta Soefcat, Om Inker 
pencil la almtiarty rocked arannd and 
laid down at the aide of the bog, out of 
the range of the expooura Qprt^ pern* 
aura on tbe Inrtde pencil takes eara of 
any lack Of unifonnlty between the aar- 
fkcea of pad and flhn 

For tho FOai Editor 

I NRPHTTION of mutlon-fdetnre fllms In 
the process of editing a rtsy etc la 
a rather ttme-eunsumlng taak Tba dlrac- 
tor or edltx>r haa to leave hta derti and 
>>oniev to the projecting room and be 
haa to commnni< ate hla de rt raa for 
Btopa, start* and re runs to the i^wfator, 
who may or may not get them the first 
time A clever little apiwnitua baa Jnat 
been put out bv M ^aroot, a well- 
known French theatrical man, which 
greatly slmplIlWs this work of inspec 
tlon vtmef ially of idM ri strip* of film 
Tbe reel with the IntenulUeiit ortttrol 
I* the usual one of the cinema world so 
that the film I* run off In the ordlnarv 
fashion so far os HU* Is concerned It 
U viewed In anything hut ordinary fash 
Ion however I Ight from above pasaes 
through the strip snd strikes tbe mirror 
which Is seen mounted flat on tbe base 
board under the apparatus Frmn this 
mirror the rays are r* fleeted through tlie 
mognlfring Ims wblih siaads at an an 
gle to the mirror The person desiring 
to Inspect the rm I merely puts It on the 
spool threads \t through la the usual 
fashion and starts to grind It out by 
means of the little hand crank shown 
Tbe reel passes between the light courra 
and the mirror nt the usual speed of Id 
frame* per second and the operator ad 
Justing the lens to the correct angle 
looks tlironrti it and »ee« the magnified 
plctarea fill aero** Ida visual field in the 
mirror That 1* all tUm la to It He 
can atop start revma, repeat etc at 
hla own pleaMUw and viihout mlsunderw 
aiMidtag. and ha can view a rtiort strip 
of a few fieet Jnat as easily a* k fan rral 




I 1 1 lu ll t i m vs I 

IjtokidalMMi aarthdlMi dfcaAsaMlIb 

■iriSt&ilM 






8CdmtEPIC AMSllIGAN 


841 



•f mmU sm ttai bird-Uka atmiaarttKa* wlddi !■ cUIrntd 
fMatqr to oeonomlM povor 


AlrpliM WIqv of Blrd^Uke Lioeo 

R iBQSHI^ thm woo domonatrated 
at tbo Nortludt airdome In Great 
Britain a notel wtag deolipi of tattomt 
TEbla trim, which 1« known aa the Alula, 
otiiklnfly wae iwhl Oi that of a bnge bird, 
arobod at the eaater and taperlna awaj 
to a point at the ttpa In a i^actlcal 
tori aaatnet a Brlatol flghtliif plane of 
approxlmatrip the aama horaepower, the 
macMne aqnlppad with the new wing 
attalnad an oltvattoii of tbraa thouaand 
ftat faa YS aacoDda, leavtag the other 
plane fhr behind. Althongh in no aenaa 
a raring tgpA thla teat plane developed a 
apeatf of 380 mllaa per hour Hie new 
wing, whkh la darigned hf Alexander 
Hon% la apfdlcable to any atyle plane 

A Scrtw-Lock f«r Doium 

A NBnnr type of door lock haa made 
Ita appearance Jnatead of project- 
ing a aqnare or oblong bolt into tlie 
keeper, this lock acrewa the do<ir ae- 
curriy to the door frame A threaded 
cyUndrlcal bolt by a tuni of the ke>, Im 
propelted lonritudlnally ao that the 
threada of the bolt n\mh with the Inter 
nal threada of the keeper on the name 
principto that one would screw together 
two plecca of metaU The advantage of 
auch a bolt la obvtaua, and the look la 
rendered Ittipregnnble agninat the at 
tucka of the moat powerful ••jimmy ” 

An ifunortant, and heretofore unknown 
feature In locka, a iiuMt nimpie unci In 
genlmiM device, manually opemted fron 
the Inntde, Inatantly dlaccmnecta the Icn k 
uiechantam from the key-operated cylin- 
der on the outHlde Hiln makes the lock 
ahnolutely nunplckable against the flneet 
of tnatrumentn, even the key Itnelf 
The entire mvchanlnn] Ik nlinplo and 
durable, the abeence- of doga, tumblern 
or operating eprlngn making It Inipoe- 
fdble to get out of order It U. at once, 
non jimmlable, non-idckable and the 
ittoet powerful door lock devfaed * 



Alt Improved Washboard 

A n Inventor haa taken the rub out of 
the old washboard, and hli new de- 
sign makes use of wooden beads used 
iia rcdlers to force soap and water 
through tile material being cleansed. 

The notion tbat rubbing clothea re- 



The lock tluit cannot bo picked or 
Jimmied 


moved the dirt neemu to have been tin 
edd Idea bunded down from tlie ages 
Ak h mutter of fact the rubbing sImiiK 
forced the sonp and water flirotigli us 
does this new principle washboard, but 
it took the material with It quite fro- 
(lucntly 

A Substitato for th« Jack and 
the Crawler 

W HKRK the entire Intcniul median 
Isni of an automobile must be dis- 
mantled, tlie problem of working beneath 
the car does not arise-— dlsmuntUng, save 
for the fritting mutter of the nnuoinl of 
a few bolts, etc^ process from uliove 
For minor repairs such ns the removal 
and replacement of n iHinmtllng rod 
Mie sllidit amount of work that has to 
he done lieneiith the car does not war 
rant any muh exiiendlturn of time as 1 m 
neceamry to put the cur on one of the 
large cupslxlng omdles which wo have 
IlluHt rated from time to time In the past 
Nevertheless If oonie means of avoiding 
tbs necessity of crawling under the car 
and working in a cramped iniritlua vferc 
available, convenience and economy 
Would be served 

The use of garage pits la one way out 
CoDSeflMus of opinion, however, stamps 
this aa bod proctlce. Both the carbon 
moaoxide from exhaust and the explo- 
Mve gnsoltns vapors which make amok 
ing taboo In the well-condacted garage 
are heavier than air , and wltlmut going 
to Inordinate expense for ventUatloa of 
questlooable rifeettvenesi, Uie danger of 
a man working la such a pit being 
asphyxiated or blowing tbe shop up with 
the spark from a poorly connected light 
extenrion Is ao mreat that in some riUes 
garage pits are abeolately prohibited. 

A ratlwp attractive effort to solve the 
probtom oontse from Vtanceu A stout 
ateri bhf la ma tbftmgb the sndi of the 
^iriBiir Ibrb ^ bar fa atm#* 

dMv^ toax^aggad atmiit thre^ 
the tcB^ef wbfob It tbraadad a kmg 


vertical screw member The bottom of 
this member carries a book which en- 
gage tbe bar first mentioned When 
the screw U turned up, Ute wlmle appa- 
ratus acts as a screw jack, of unusual 
{K>wer and amplitude. Tbe latter feature 
is so premouneed, In fori, that tbe cur 
can be lifted no than Uuhes at 
either end. This inakeK it poKsIhlo to 
raise It to the most odxuniageouH livlght 
to enable the work in hand to Iw done 
from a sitting or a Htunding iMmture ui 
the mechonlc's tmtlon In the burguln, 
for all surii operuUoos as testing wheelM, 
axles, running gt^r, etc . for Jiii.htng up 
both wheelM HtmultaaeouKly for i hanging 
tires, mounting chains, etc , this device 
aiipealM to one ns eltogether superior 

A Solar Stove of Tin Plate 

C OAL and water-power have one thing 
In coumion, when we nso them, we 
oro uklng advuntuge of natures kmg, 
rottOdabuut pmc e ss cs for storing up the 
power that exlsU in the sunn rnytt and 
making It nvu liable for our purposes. 
We are not content to depend uima her 
storebouses, however, the pn>bleiu of 
direct utilisation of the energy latent in 
mmllght is one to which our ln\'entorH 
are continually turning their thnnghtR 
Installations described In the Rcnurnm 
Auxuian several yenrM ago for tlie pur- 
pose of beating water for household use 
Interested Mr W 8 tlrlpenlierg, of 
Masaby, Finland, to such a degree that 
In spite of the rather unfavorable cll 
mate of Finland for this sort of thing 
he commenced n series of experiments. 
V cooking oppnratus which he Iium com- 
pleted and Instnlli'il Is functioning to IiIh 
entire sallsfuctlon, und he RuppUos a 
drawing to show how it works 
Mr Rrliienlierg took It for granlinl 





The rubless washboard 


that for uciusl cooking iiH»re than mere 
exposure to the sun was ne^'essary — 
wmte sort of collet ting uptsimtus for 
the rajs, he believed, would lie essential 
And ho made (lie rather surprising UIk- 
envery Uiat ordinary tin pinte was In 



Botto-aiade sui-cookcr that glvoa good 
ssrvim in the high latitudes of FlnUuri 


every way suited to this use. He points 
out that we must not cemfose tbe re- 
nuirements of heating wlUi those of oi^ 
ties. Whereas all the rays emitted must 
be brought by an optical mirror to a 
focus within an area at most 0.004 inch 
square, this urea in the case of beating 
a fulriy large ut«sil becomes SxS inebea 
— tbe area in the latter case being 
1 ,nuo,uou tlineM as great as in tbo 
former 

Hie eonstructloo, by ordinary means. 
(»f a spherical mirror of tin plate is of 
courm» out of the question But again 
Mr Urlpenherg to«»k adviinlnge of the 
fiKt that tbe requirements of lieatlng aro 
miller rough lie niiide se\en strifis of 
tin each three feet long and six Inthea 
wide and lient euib Inio Urn form of a 
< In iiliir an of fl\e fiot mdluH. He Uten 
brought these plm*K togither In a 
woiNleu fniiiic so that they formed 
rongiih a Mphcrlciil mlrmr of flve-foot 
nidliJM and JVj foot focus To sirme ex- 
tent hiM Hlrlps overlap and to Home ex 
limt thi\ gu]H but the mirror M*rves 
non* tilt IcKH adminihh it In mivKOury 
to n adJiiKt It aliout once em h half hour, 
to (.HinqHnHiiti for the Him h shift of 
din*t rhm 

Mr (irlpenhirg iMtlniH emt timt In 
MasahN he Iiiim no ex]M.rUmce with a 
Him higher than 5J degretw As low as 
ten dignMK la. flnds Mnimible on a 
cleifr dfii 

The Both*Eye8>0pen Skeht 

“¥ T NH \I*P1IA thlK entallH optical Im- 

IJ tKissIhllltleH ** wnde K 0 Cross- 
tiinn liiin jdaln Mr, simv liecome CapU 
in dlsciiHNlng the cttniontlonul methods 
of rllle sighting In the Hi Ames- 

rt of Decenilier 15, t015 "and a 
ooinproiiiirte, more nr Ichh Hatlsfactnry, 
has lo be used with the open sight The 
mark, the front Bight and the rvnr sight 
lie In throe dlflliprcnt pluncK, and the eye 
can see no two of them sharply at the 
same time ’ 

KU L Oregorx, of Lewlsport, Ky^ 
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tMdds tmiAc patents on a a^beme for arcM- 
Ing Ml] the trt>td>leM which Oapt Cromman 
hm euggeNts — avoiding them by nothing 
lew revolutlimary than tlie nae of two 
eycH in aiming t Do«*i It nut aeon atraage 
that the hlnocular prlndpte— 4be very 
thing that ahnie niakca the world about 
UH poweaH depth In our eight Inatead of 
t(M>klng like a ploture «in a sheet of paper, 
the very ineana by whhh we jndip dla- 
tHuccs and relative poeltlcuta— <doM It not 
Heem peculiar that He ahuuld alwaya have 
Htw*k rellgloualy to u ajstera of aiming 
a gnn that demanda that we abut tme aye 
and abandon this powerful method of aee- 
Ing In favor of one fundamentally weaker? 
To Mr Qregnryi at leant. It did, and he 
liaa apparently aucoeeded In removing the 
necemity fbr behaving in ao unnatural a 
faahlon. 

TIte new algbt cooatata of an outline 
approxliuBtlng an laoAoetea 'trapeaold, 
gnined by aettlng, edge on to the ahootor, 
a limt piece of ebeet metal, lieaded to 
prevent light reflectliA Our pliotograph 
shows one aliope that la avollalde, there 
are nunwrous othera that will equally 
oervo. The principle of upenitlon is a 
familiar one KverylHKly knows that If 
he holdii up a Anger and looks past It wUh 
both eyes, he U tuli*e — once with 
each eye In the same way. If this sight 
Is held before tlie eyes, properly mounted 
on the gun barrel, It will be seen twice — 
once with each eye. U the abooter vriU 
then merely keep both eyes open and shift 
the gnn sideways untlt the p^t at which 
the two Images of the sight cross Is dl* 
rectly on his target, he will liave the lat* 
era! range of the object, obviously If at 
the same time the lioms of the sight are 
prcqieiiy shaped with reference to the 
muule velocity of the gun rlAe, etc., so 
that the barrel has to be elevated to bring 
the Intemectlon on the target when the 
latter Is further and further away^ we get 
vertical ranging, too This latter problem 
has to bo solved separately and In ad 
ftw every nmssle velocity— the other 
solves Itself in every case. And In every 
cose we have Instant aiming vrlth both 
eyes uiien. 

PoitaUe Crane for Qnidt Handling 

I N the handling of weigtity objects, the 
problem to he solved consists In the 
lifting and handling of said objects on 
tlie very spot they are, whether In the 
fields or even on very Irrogulur ground 
Tlierefore, It Is necesKHry to erect <m tlie 
spot u imrtnble lifting apparatus, the 
transportation and handling of which 
should lie most etvmomlcaL 
In order to do this li Is n e c e ssary to 
have a device of light weight, taking up 
little space and euky to load and to mo\e 
about in an ordinary vehicle It Is also 
eosmtlal that It bn strong. In order to 
withstand slaicki and bumiis, and Uiat It 
he simply constructed In order to permit 
aaeombllng with the minimum of help 
A new system of portable lifting appa- 
ratus fulfills these coodlUons. It conrists 
of two Identical tripods, tvicli of ilm three 
legs being of channel-stee] wlih fhot- 
pieces bolted on at the hiuer end and 
with riveted junction plates iiUowtng plv 
ntlDg axes to pass, at the uiipnr end 
These pl\otlng axes are Jteld by caalet 
lated nuts and wakhera and cotter pins. 

At the lower half of the legs of tripods, 
bmikH are placed for bolding the chains 
connecting the foot ptecce. The upper 
bracket Is made of pressed steel with 
three junction plates riveted at the spot 
through which tlio pivots pass. Its Innw 
side has (wo grlmdng plates holding Ikst 
the trtpi>d to the transverse girder 
The latter Is made up of two TT-sbaped 
chaimel pectlons standing bock to baric, 
which gre connected at each «nd hy a 
tube bfiOTig a bolt with thumb nut These 
two riKhljttel seettoiMi con therefore be eas- 
ily separated. A apace Is left betwMB 
them In order to allow the pulley hook to 
pass tbrourik^ nr for placing the pulley 
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A pofUUa crana tlMt con W canM In im 
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The marina used 


by a French Investigator of mal-de-nmr to maka Ua animal 
aabjecta aeaskic 
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Cairespondenca trays that are alwaya there whan they art wontodb 
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^IM'WNfer. 

Mitir < 

iMf oMIsm wltit-g 

urairtowMiilM ^8M irtit Sitiilw «tt> 
■iUr ift» ar ab t wiiiiBW r afili* 
!« «f ^ M|I0« U«^«MVB JMI M» 
HoiMt te boM a* tn>it itjaam 

tt* MtmtM. 

n* ■jita m .M. iu« wNril, 
lift ai. tiM what* wmta# at «» 
make for tb? *— ft gro0b4 tmdfir 
or several of tht tagt of the trli^ la, 
orte to preMit riM lags riaktng to aoft 
ground, a channa l an ett gf i stnal 
ha mounted at tba lowur and af Uni ww 
ska. Thats pktea osn b» memrisdAit to* 
fbobptaoaa aa watt aa on the sytoMiltoa^ 
When tbaiwUey runtana t|mgMne,lb 
la bald, tight to It by maana of fotiy t|la^ 
vrhick bold Ita aborite to ton uppw 
wliiga of the two chanoet anotkoa, Tbn 
poUiJr con tboi bn atoppadatany tomt «a. 
tbs glrdar. Only tbn lunvtog a u al p gwat 
rtsso above tbn gtrdar nnd ton tontoa 
vrhleh unltn It to ton pulky PMa m attoar 
•Ida of the girder Tbn maxltoum Hftind 
bright lg thus eoanIderaHy ratsnd. 

SoaoinkMaa kf MhcMae 

S aABIOKNUMl dona hot aound Ukn tbn 
■ort of allDMat tar which oon miabt 
hopa to find a saran, Wavnrtbaiaai, Or* 
Poowiklt head of ton Paatonr fnatttuto’ 
Laboratory In Pnris, haa bnmi hwktofi tor 
a serum for It, and actually baUffsar ho 
baa found one. Obriousbr, bowovar, tr 
has been nacassary for blin to test tt out 
on cases of actual mal-da-mnr, and tt haa 
not been ccmvenient for him to ambork 
hla laboratory aboard ship in order to 
meet this requirement Our pbotogroph 
tella the reat of the stoqr, if wu can't pan 
a ship, we must hava a aeasickaans ma- 
chine. The animals on vriilcfa Or, Poasrskt 
has axpertmanted have been ridden about 
tn the air In toe haskati on this mariitos^ 
whlrii was carefully dnsIgAcd br II. 
Jouan, a promlnant rrtmrii eogtonst; to 
rimulatn toe mottem of a sl^'a deck. 
Jadging from ton doctoria anaoimcnd suc- 
cess In hla tammUgatlons, the machlue 
muat have bean a sttcceas la Its IML 

AdjMteUt Ccnmtimimm Tnn 
A NW oOm deik .eewM iy wbM n- 
rlL MM, tb* capMUy viul atUltjp of (h. 
aMk M nradi m i) »ow goati |n^ ii4te 
to4lw oonioo ot * botM, Im o^oot oi ^ 
JiMtabl. tattmtoaOMieo tnqrb aHft oiUA 
in • Iter br u. vpdibt pwt w i wwf «r 
ctempetf to tlw .dfr,f flw 4 mIi ot toblA 
AAr «M «r all tooi br tmmt vtob.thb 
wwwntf MwfM. bar UM ■ to ato Wiib ir. bto 
AMth hto .»• or iib. 4 ^ mm rnlmd'out- 
ward, iMvte tbA lAtti* tab <r«A: «r 
mow* MuAr AWt fAfftb* oHh^ 
ttew og Mr ttM nooMa^ ami a 
grooMd toft imm jNt IVBdH 

'tmj M<b 

AIM i^f 


A bato cabkMd ibat 
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The Service of the Chemist 

A JkpOfimeM p^wted to Progreu and Aduevment in the Fidd of Apphed Chenustry 


c w ali m ^l w iniAB ootM i nw. ctwdwi lasiMw 


^ 0ijn|n «tifc Jrttr-oat 

Aift <>xi4m l ai t otr • wtocfa 

t»i rrtBBb 

tui 44tet out to to 

toi^^to dto to w w u uit f it w wl t rto 
toift VUBtttto* «C pttro to qm 
MO d toib . pnUM uaA tata*- 

toMr^DMirW om toMWB et «ti Mdt 
«to tolMtor «to atoo to tovdoiH 
tot paw wmm of aaDplT of ttoHa nm* 
tertw ftoai rato piotoMts pNdnced to 
ntpaoa or toa Vtondi Oo towtoa . Aa as* 
aa«to fit too to to w a a BHuaBof to wUdi 
tiO' aio taaMtog tlilf pootoao, 

wMalk i pato ta to ttuir ecultortoc '*aqr 
•traapa aad diftotot oMtboda and ^oe* 
wwaoot proMto UtOa practical Unpec* 
atoto to aniBitoltod to a tocaat cna* 
naatoptlMa to toa Academlo dM SetoDcca. 
to toat coport tt to atotad toat ttora caa 
M i irodac ad tonn Maaaad oil aad othar 
■totftor otto a product whtto to taty 
rotottta aad l aaaui b la n aaoltoarary modi 
to Ua tototlor. Tba p tocaaa tovolvca 
tMtotototto tnataMot of Itnaead oU with 
lasatoat oUmtoatloa of water aad to* 
drofia. 

fitoto Ydkiw Vim* 

Stvaipd 

T HB Ttoltod Mataa DapartmaBt of At* 
ttaultuitf haa toauad a vary totaraat- 
tog tmltottt. aatltled, "Tba DladllatlM 
of t taa pwood aad LogglBg of Weateca 
Teitow Ptoa" la this report It to ataiod 
that tlia aMupa whldi ara left b e hin d 
aftoc lontag oparatkaM ara vary rich to 
raatooua p to d o da, for which thara la a 
toady auufcat, aa crude ptaa wood oils 
ato totof aaad oonaldambly to the (lota* 
ttoa p roeaoi of eoacaatratlag oraa. Ptoata 
wtoeb would be wrectad to extract these 
tola fton the stumpwood would bare to 
ba Of the atogto retort noraUe topa. so 
that whaa the stumps to the ImmodUta 
leoaltty of the plant bare bssB eoaaumed, 

the lattor oaa bo dtomaatlad aad set up 
agato at ahothar potot with rery hltle 
dUtonlty. 

Ntoi'FmMtotabId Sagar Syrv 

Oaltad Btatea Bureau of Ohem- 
lairy has wwlyed a process of obtala* 
tod a rtefa, hehay sugar ayrup, which win 
pot Ibnunfit or cryitalUae. This u ae* 
oamidlahoil through the use of torartiaa. 
UI ebayna which to dartvad froco yeaab 
One PatmA of tba toTertaaa euayma to 
sdOttoM to totort SOO g a l l c M of ayrup, 
thto la, edieort eaaa Mgar or ancroao 
toto a adatuto of grape end fruit uugar 
cup tonetdau to added durtod the procaaa 
•f toahtotttotpyrup. 

a^S^^wtotAoEueaTwharia eea be 

toluSK Wl^'<$toto4M atoM, to 
rafMSflh«itoW«<4to ^atoUh eetto 



luttoQ Of sUtw mtrato, tbo ozoeM Iroa tt 
nmofoa wltti a 1 p«r ont tolodoa of 
ottUo add and fha ptctiiM U il»d with 
tbt aid of a 10 par cant toliitloa of hjpoa 
To obtala a harder prtat Jett a fair 
sralu of ammontam btehiomau ara 
added to the MMltlatag aolatloii. Vw 
further detalla the raadtr la referred to 
the *Thotoeraphlache Rmidtclian,'* voL 
07 pp. 168-lfld. 

Nflw DanrdmBcnt in the (NiTe 00 
industry 

R BCHMTLY there has betn dereloped 
a new pcooesa of extraettna the 
olive oU left behind In the filter cakee 
In the regular reftilng openitloii« This 
prooees wlU very likely have a very Im- 
portant tnflnenoe on the Induatry as a 
wliotai In the former extraction process 
carbon disulfide was employed end the 
olive oil, obtained thereby and called 
sulfurol, poeseeeed such a bad odor that 
its use was rather limited. In the new 
pvooees trichlorethylene is used as the 
solventf and after it Is evaporated there 
is obtained an oil which possesses the 
odor of pure^ refined* edible olive oiL 
However* this Is true only when the oU. 
whidi la known as trl-oUve oil, is fresh 
Accordlnf to “Mfienselder Zettong*" voL 
^ page 810, there does not appear to 
be any great technical dlflkmlty standing 
In the vray of rendering this oil fit for 
e<Uble purposes. The trI-oUve oil Is not 
so green as the solfurol, and. further- 
more, It Is more sapcmlflable than the 
latter, making It better for soap numn 
facture 

Sweet Potatoeu u a Souree ei 
Akohol 

A ccording to the journal of the 
Department of ▲griculture of South 
Africa (1821), pp. 228 and 840, the sweet 
potato Is suggested aa a posilble source 
of alcohol for fuel purposes. Compared 
with the ordinary potato, the sweet po- 
tato is more easily grown and contains 
more starch Its couiposidnn is rj per 
cent water and 20 per cent of stanh and 
sugar, against 76 per cent water and 10 
to 24 per cent starch in the ordinary 
potato. 

BolkUag Bfatciial from Sugtr* 
Csne Bngiiot 

A t Harrero, La , there baa bem 
dceeted a factory for making build 
tng material from sugar-cane bagasse. 
Tbs efin^SDcnt of the milt is very much 
like that m a paper factory The bagasse 
is chlpp^ cooked and waidied* and then 
sent to beaters, where It is worked up 
until the fibers are of the proper length 
A apecial machine converte the pulp Into 
board and tbla Is dried for four hours, 
emerging as a ftnlsbed product, quite dry 
and hard. It Is known as celotaz, and 
can be wortt^ fust like Wood* and Is 
soUd and homogeneous. 

Now Uot for Lbowod 00 

T HS Chemlsche Fabrik Ifensri A Oo. 

of Hegnlts, Germany, has patented a 
proesse of making a rubber snbatltute 
froftt mnaed olL Aoeordtng to tbts proe- 
•na 18* oil ta h e a bs d for ffom tlirae to 
four hpQfo at A tempMture of 110 to 
188 degrMs Oshtfirids a| atnunpheric 
tkMnmn as he a til tks MeMMS 

ee ntf SMy AhrtM aOtoto, mdb u 
ftoftort itoto ■■ ! ««( » « » toe. to toto 


way a solid iwoduct Is obtained which 
om bs readily niohted. Variation in the 
beating ten^krature and In the time 
of beattng aa well as in the amount of 
air coming in oontaot with tbe material 
given prodocta of differnut properties. 
Tbe new mat^al is soluble in various 
aolvcnta, such as carbon btsulphlde, tor- 
poitlne, benaol* etc. It realsts tbe action 
of adds and nlkallca and la hardened by 
sulfur* and after the addition of an- 
thracene* antbraquinone or steatite* tt 
can bo converted into a rubber-lIke masa. 
U can be used as an insulating material 
and as a subatltnte in making cables. 
It can be uaed In the manufactore 
of Itnolenm, for waterproofing materials, 
etc. 

Reeowwy of Potash from Wool 
Wadiing 

T HB Bureau of Chemistry Is giving 
considerable attisitlun to tbe develop- 
ment of natural sources of supply of 
potash. It Is known that tlie wash 
liquors obtained in the washing of wool 
contain potasli, but in tbe ordinary proc- 
ess these liquors are so dilute that it 
does ntn pay to extract tbe potash salts 
from them The Bureau Is experlinent- 
tng with wool washing umchlnea to see 
If It miglit not be possible to wash the 
wool in such a manner that the wasli 
liquors recovered wonid contain a suf- 
ftcent concentration of putnsh to render 
its recovery coiiiniercially feasible. Tbe 
average fleece contains about 4 per cent 
of potash Thi're are about 600,000,080 
pounds of wool scoured each year In this 
country* and even if only 3 per cent of 
tbe potash were recovered, this would 
mean the t^rodmiion of 13.000, (X)0 pounds 
of actual potash yearly, which would be 
available Ibr making ferUltsers. 

Tdarhun Cooiponnds Inercaac 
BOciciicjr of GaaoUne 

T UKHU have been so many wild re- 
ports about new motor fuels, derived 
from *'cabbagea or colons,’* or, indeed, 
from merely air Itself, That are liumcaH- 
urably superior to the old reliable ga«io- 
line, that the average Individual, when 
he reads about a new InventUm of this 
order* Is apt to be very skepli4*al not only 
about Its commercial appllrabiltty, hut 
about the honesty of the so-ciillod Inven- 
tor^ However, there bns recmtly ap- 
peared a note in tbe dally newspapers, 
which wav afterwunls elaborated in a 
report to tbe Eagtneerlng Division of the 
Natural Research (>)iincll, concerning a 
new gasoline cotnposltlon, d«v*doped In 
the laboratories of tbe General Motors 
Corporation* which la reputed to Increase 
tbe ^Mency of the motor fuel by lOO 
per cent While exact deUlls are still 
nnavallablo^ and while we are naturally 
prejudiced hguluvt these new, wonderful 
substitutes for gasoline, eHpedsllr when 
they are heralded in unsclentJflc form in 
the daily joarnals. neverUielcMi tl»ero ap- 
pears to be an air of reliability about 
tills repbrt that makes it worthy of dkvi 
ttoB In these bolnmiu. it la stated that 
the tmi^ved gasoline composition Is se- 
cured by the addition of a small amount 
of a tellurium compoond. Tbe automo- 
bile whkik was used In making the tests 
was squippsd with a special higfa-com- 
prsislm It was found that the 

high eewresriCB rseultsd In a greatly 
tasersaged power and In a higher efll- 
dsnqy of tke AwL If all tbe gasoUne 


used in this country were to be treated 
with this tellurium compound, tt would 
be necessary to develop new sources of 
suinHy of tellarluui and build plants for 
making tlie compound Tbe pr e sent pro- 
duction of tbe uketal la very limited. 

New Alnminvai ADosr 

A new aluminum alloy has been de- 
veloped In Germany which Is sold 
under the name **slluinin.'' Tbe alloy 
ciAtatns 11 to 14 per cent of sUlcun and 
86 to 88 per cent of aluminnin Its spe- 
clflc grant} Is 2^ to 266, teuMW 
strength, 20 kilograms per wiuare milli- 
meter, and hardness at nmni tempera- 
ture, 00 kHograms |ier square milli- 
meter, with a 680 kilogram l<»ad and a 
10 millimeter Iwll T^ aHuy is unaf- 
fected by wet steam, and resists concen- 
trated nitric ucid better than aluminum, 
which it resembles very much Tbe alkqr 
Is made from its elements directly or In 
the electric furnace For further details, 
see the “Chemlker Zeltung, ' December 
22, 1821 

Soda Lake in*Siberta 

T IIK discover} of a lake, rich In car- 
iNAate of soda, In tbe neighborhood 
of Kulumda, Mllieria, has Innsi announced. 
The lake Is located in o very fertile re- 
gion, and active steps are being taken to 
exploit the discovery and erect a soap 
factory in the immediate vicinity of the 
lake 

Mercury and Its Use 

T HK prin(.iiHil mercury mineral Is cln- 
nabiir nhlch Is mercury sulfide 
llie Hiitehlng of the ralneral takes place 
in furnaces or retorts. In Uie furnaces 
the mineral is subjected t<» direct con- 
tact with the tluiiie from the fire-box, 
and the volatile products ttf c4»nihustlon 
inlxcfl with a certain amount of dust and 
vapors t»f mertury, escape frtim tlie fur 
nnce Into the oondeosers. In Uie retorts 
the iiilnernl Is healetl Indirectly and the 
proUutts of the distillation are not con- 
taminated v\lili duHt and titlier Inijniri- 
tles fn«ii tilt hot flames The furnaces 
are used (^inh tally for treating rich ores, 
and art very economtcHl, while the re- 
torts art used for ores that are not so 
rich In mercury 

Tlie uses for iiiercurv are as follow 
First In the mnnufai iiiiv of various phnr 
niamithnl pn>durtM, such ns calomel, wr- 
nmlvo Kuhllnmtc colloidal iiitniir} etc 
Tlw oxides of mervury an' uned In the 
manufacture of aceth tidd and phthallc 
unliydrlde as cniahstH Afcniiry is alsr» 
used ns a cutnlvst in tlu manufucture 
of picric mid direttl} from bencnl Ful 
minute of menury, made by the com 
blned ncilon of alcohol and nitric add 
on iiM*r(ur\ is used us the principal de- 
mnntlng explosive for nillltar} and cion- 
nierdal piinioses. h nlinlnnte of mercury 
is the main constituent of blasting caps. 
Sulfldo of iiiHrcur} Is the well known 
hrilMant reil pigment, vermlllcvi Metal- 
lic mercury fluds oae in many electrical 
and thenuHl instrtlnHaita, such as ther- 
mometera, tbe mercury arc light and rec- 
tifier of alternating cannot, various 
physical hutrninents such as barometers, 
manouwten, etc., are made with tba aid 
of roercary It is also used ift the 
cathode in the raannflicture of rartous 
products by electrolysts, as, fbr exampla, 
in tbe manufacture of caustic soda and 
chlorine from conmen salt 
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Moviait ■ aeliool-hoMe and palitsK oH atampa with tractan-^wotk that ia aat naaally azpactad of aadi mchiaaiy 


Jobs for the Ttmctor Outside the Daily Rontine 

E nSRT tractor owner known thnt, with n little In- 
gunnlty, he can do u lot of thlnmi with hln nartiliie 
that are nut In the bookii. The general notion of doing 
uimMal thingfl with u tractor la Indeed an oM story ; 
but thla doea not mean, neceaeartly, thataome partlcolar 
dl^ilay of tmctuiwjperatlng Ingenuity le not on Ita own 
lueiite of tntereat Two such Items we Illustrate at the 
head of thin page 

The Utchflold, Neb., srhoolbonse had Ita moving day 
not BO long ugD Instead of adopting the more tradl* 
Honul procure of hunllng It with stationary engine 
and winch, the contractor dodded that he would get It 
moving and heei> It moving So after he got It jacked 
off the old foundations he constmcted a good Bledge> 
and-roller arrangement aader the building, and when 
the tractor Mhi>an In the picture was evontoally Imr 
neoed to tlie m lioollmniie It walked right away with it 
(*4mtiiiunltlofi that have had a street bhaked f<ir weeks 
by a hnaae>modnx >ilt might pniflt from this example 
A job that bai»|>oiiH more often than bi>UHe-mnylng Is 
atump-pnlllng Where a 12 25 horsepower riiaclittie wuh 
none too husky for the largt^r tusk, the int over land 
may have iu twHh pullwl witli the M of a MiimllcT 
maohlno—the one {terforiulng liofort* tlie (aiueni Is of 
0-10 borseiioaer milng, und, us the ylctnro suggests, 
It Is of umplo power for the task 

How the Stability of a Ship is Determined 

T HK r M H M'ullforiila/* as innn^ of oar reialers 
kiioa, Ik one of our new vessels which Ih w» heavily 
armored and so mU'iiuahh pmiecietl that her ch^IgnerH 
l»elle\e she cnuld wUliKtatMl tlie blow of a •UNM>|H»uml 
liomb. Tliree i>f her slHt* r Hhl|>s are alreii(l> c^nitplete 
und In ctrtninlKsloii Our pre^nt photograph shows Imr 
before the NUiaTsirmture wuh built up, wblle she Is 
Mng suhmittc'd to wlmt la known tt» the letlmleul cx 
port db tlu Mmllulhh i*xiwrlinent ' TnickK were luiil 
across the on whbh cun* cjirrylng h**avy loads 

of steel, some 20, OOP iMaiiicls In weight, were drawn from 
side to side Tlie <»hjwt of thla cxiHrlnient, which la a 
perfectly normal oiwrutUm In tlw construction of ever> 
ship. Is to dlsciner how the \‘esKcl lists or hcvls under 
various iiosltiona of tlie haul In this way her stability 
and her inedleentrk height arc determined This Is 
utwa>8 nn important oonsldorutton In obtaining a steady 
gun platform. 



TIm ^lifomU" Is tested for her stsUUty to 
mesns of losdsd csrs mi so tracks fim om sms 
of the vessel to tto other. 


One Hundred Mike Hr Hour 

T HB visnal Impression of speed Is not always to be 
trusted, as Is well known by any naitorlst who has 
mads the Interesting discovery that 80 miles per hour 
In a flivver looks abont as fast as 60 In a heavy six. 
It Is not merely the greater vibration and the mere 
pronoonced Jomplng of the sroaller car that add to Its 
apparent speed , the very slxe of the large object mokea 
Its motions seem more deliberate. Tlw baseball fan 
knows well that a hnge bulk like Hans Wagner, Napo- 
leon Lajole, or the immortal Babe Both looks like s 
veritable Ice- wagon on the base iHiths, but none the less 
covers tlie dtstance from second base to the plate about 
us font us tlie smaller and more graceful man. 

And so when a inotorcycis shouta past os on the road, 



108 miles an hour on the Daytons besch 


we ure iipt to time down the Inltfiil improttsioii thut It 
inuat be doing tU) or 70 ot the very lenst, and decHcle 
thiit after all it wih proliahl} going no faster than the 
ordinary automoblllat when be Is hi a hurry That the 
muli)n>cle rvuhy Is cupaWo of exlmne siwinla we will, 
laiwiwtr, rciiltse If we rcHtill the cumc with which the 
Clip inounled cm one o\erhanlK all but tlie lery fastest 
und iiumi rec kU^I> c1rl\eii curs And liere Is a picture 
thut glM^ further eihUnt'c of what i\u} motor bike can 
do iwen when truiiiim>led with n side car It wiis taken 
im the Huml at IhiUcnin, and In s|ilto of the fastest of 
Hhutters and the hrlefest of expomirea, alaiws the object 
cHmHldenihl> hlurrcHl and distorted liy motion The 
speed 111 (his parttcnilar case was 100 miles {mt hour, 
as Indlcnitwl b> H|iiHHlometer on the mnehlne Needless 
to say, tlie gent lemon Is not driving for his heultli 
he Is In fart tuning up fur ime of the races for which 
the Rimds of the eastern bHoiida coast are so admirably 
suited, und which In turn Imvo ccmtrlbnted to the fume 
of these beta Iu»h, 

Testa of Manila Bo|to 

T HK nureau of Standards bus recently Issued Tech 
nokigic Paper No 198 on this subject It Is ready 
tor dtsiriliullon liy the HuperlnteDdent of Doeotnent^ 
Oovemiiient Printing Oftlce, Washtngton, D 0 
Tho results of testa on Diatiiln rope dlscnssed In this 
paper reiireaent some of the data which have been oc* 
cumulated at the Unreuu during the iwst few yenro. 
Most of the speilmens w^ere submitted by varitpis rope 
manufiictnrers on purchase orders ftir gorenunnt do- 
partm#ats ond a fixed procedure wng adopted by the 
laboratory In testing all of them. The rope rtini^ In 
diameter fnmi ^ to 414 Incheo, feehulva, and emUted 
of eootanenflal S-strand, regular lay ropeo* Tb» bvoali- 
ing load, wrlgbi; per linear feof, nnniher of yavpA and 
the log of the rope and stroiids as w^ aa throksiga^ 
tlaa, were measured. The average breaking load wu 
feund 4o be approximately a <|uftdiat9c fonetSoii of the 
dlomefer of tfie ropo, It U expteeiBl golte ctogrty bj 
tbe eqnatloa 


L = cd (d+1) 

In which If U the load In poun^ 0 Is a oofistont aqnol 
to WfK and d 18 the dUmstse of the nps In tnehsn 
Tbe ropes showed a continually varying nmdnlM of 
elasticity and no wslMeflnod proportftooal Undt Tha 
nmuber of yarns cncnposlag a tppe may be exprisaed 
approximately by tbe equation 

Nsskd (d + a4) 

where N tbe number of yonua k is a oodstsnt equal 
to 60, and d the diameter of the rope In Inchon 
The test results cover sofllclcftt range and obow soeh 
consistency that It is believed that the formnloe dedoeed 
mii> be used safely for 8-strand regular lay mottlla 
rope of Nixes between 14 and 4% tacbea In diameter 

Spcetnui Tnuimlarioa Date 

S CIHNTIFIC Paper of the Oureen of Standard^ No, 
418, entitled, “flpectroradlometrlc InveetlgntlbBa of 
the Tmnsmisslott of Various finhstonces, II,** gives 
transmission data In the spectmm extended from M 
microuu to 8 microns nolng a mirror spectrometer, a 
cinurtx piium and u vuenum tbertmqille. The suhetancss 
examined are a series of mineral, animal, and vege- 
inble oils (containing fatty acids,) nltrocf^nlose, bake- 
litc, und selenite It is shown that the absorpiUm 
Mriactru of Um oils are no imiirly identical that they 
nmnol bo used for detecting the adulteration of one 
oil with unottier The iwtier condudes with on exomlii- 
atlon of the accuracy of the author's prevtous work 
using H rock salt prism It is found thut using tho 
recently delernilned rcfnicti%e Indices of rock salt, 
the corrections to llie ohservatlons of 1908 to 1006 are 
of the order <»f 001 mlcmis to 002 nilcmos and liotoca 
ni*gllgll)le This putier Is now ready for dlMtrflmtlon, 
und un>ono Interested may obtain u copy by addressing 
n request to the Bureau of Standards until the free 
Htock In e\liuusU*d 

Hot Weather Siuiahadcs that Sit Orer thoHat 

T OUniHTS In Urcooe during the past summer have 
been struck by the “hot huts" ofTered on the streete 
<ff Atbtms. They are- of light silk or muslin, without a 
crown of an} descriidlon, as they are hollt over a lorgi^ 
light frame timt fits over the regulation hat Tboii|^ 
known under the name of hats, tteqr ore In better truth 
Hunahades. They are said to lessen materially tha dlo- 
cHiuifort of tbe Mediterranean sun, and to bs In gsnsral 
use In Greece Perhuiw we slinll yet see them on this 
side of the oewun 
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Out Readers’ Point of View 

TJU tditort ar« not fooponotUo /or ototomonto Modo in ih$ eorroopondoneo cohmn. Anonymoiu eommuniootiono eoimot 6e eonmdered, (mt the nomet 0 / 

eorreepondenta will be withheld when so destred 


AiplMtt tnu Concrete 


To tto Bditor of tbo BcuHTim AainaoAif 

It coto irlttwot Mt/ins tkot rooders of tho Sonumno 
AjaUQAlV oro olwofs onteitoliMd ond inEtmetad. but it 
mut bipen odfoodmei that rour writnra got the wrong 
^aat lo tho iaooo of Oetobor lat^ page 330, b an odlto- 
rtal on Tho lUntttnatod Highway.” which contains the 
foOowlat s U toM iaB t 'TToday wo admit, even when we do 
not hfid oar roada of eonureta, that oonerota is the stuff 
foe roo dn* This statenient, wads without qualifioatloii, 
leavoi ont of oonaldoratkoa soma v«ry important poftnta to 
wUoh 1 am sura yon win give duo woiidtt as 1 bring them 
to fonr attsndon 1 

la oo nst ructtog a oimaeto road, the oneedon tmm a di 
atoly artSM as to wbetber the ooDmoie should be onsur* 
fae^ with any other matorlal or should hare an asphaltie 
top atoh as Is eostonmrllg laid in all of the principal cltleo 
ai^ on a large portion of our country highways. If the 
amdialt snrfaoe Is applied, a very marked earing In the 
amount of cement is effected for the reason that when 
coqanrta Is need for a fbnndatton it requires only one part 
of oeomnt to nine parts of sand and stotia. while the gen- 
fidi praetlee In eonstnieting an nnsarfaced portland cement 
coneiote raad la to use one part of cement to four and 
onahalf parte of mnd and stone. For a mile of IH-font 
mod 7 Inehes thlch about 4000 barreb of oement are re- 
tiulred. A Mtirni of approslmatoly one-balf of the eement 
iimnirMiinit b very weQ worth while, for with cement at, 
say, |3JtO per barrel thb earing would be about |S000 
Fnrtharmera, the base would be thinner beeause of the 
asphalt top and wonld thus effect a still greater saving 

Mot only b there a difference In the oement reqnlrementa, 
hot engineers generally are turning to metal retoforeement 
for porCl^ ccffient concrete roada where no asphaldo top 
is apidisd Psonsyivaola b laying most of its stats high 
waya with heavy metal reinforcement, and in North Oaro 
lina a deefalon has been reached to increase the metal rein 
loreegMnt requlrementa to 100 pounds per 100 sqnars fast 
Ob thb latter hiisb tha cost for reinforcing metal ahme 
would be 14700 per mite.- With the asphaltio top no such 
reluforeement b neceaaary Prom thb you can em that 
the eest of laying a pavement ooiahlnfng all of the good 
potato of pordand cement OMicrete and of asphalt b very 
llttb greater than tbs cost of laying nnsnrfaosd portlaBd 
remmt qwwre to and no greater than the cost of the latter 
if it bo rslnforoed with metaL 

Hwi« are today over 000.000X100 square yards of aaphd- 
tte potomenta la dtbs nlooe, and their eiedl^ b lii« 
rated by an extract which I quote frm the 
uf the Bnginser Commbaloner of the District of OolamUa 
for ths dseal year ending June aoth, IWOi ^ avew 
nga of [nsphaib^ved] strecta reaurfaoed in IMO was 2M 
years, In IMl was 34X1 years, in 1012, was 26.0 yeursj 
in IWa, wss 3B yasrs. In 1014, was 28X5 years in 10^ 
wss 28 years, in 1016, was 206 yi^, In 1^. ^ 

yean, in 1018, was 26 years, in 1010, was 26.7 years, 
in Uaih was 23.6 years." 

I have no dsairs to speak In derogatory terms of unsur- 
faeod portiand eemsnt conereto pavemsuts, but. In adruoai^ 
nf tho asphalt top, I would call your attention to the well 
known test that pordand cement concrete b very porous, 
readily ahsorbs water and if not ptotoetsd by some watei^ 
proaC emrtoiag b suhbcted to an extreme amount of expan 
toon and contraction When the con^ is 1^ 
dbeoOy npoii an earth sabgnde, the slab b subjeot to 
moot ttyi^ comUHona beeause of the difference in the 
mobtof* and tomperatnn eonditlottB of the upper and » 
fbr Mo of tbo siah. If an asphaltb top b applied, die 
c enersto fftab reerlves a maximum protection against tern* 
peratnro and moistnre ehangoa In ^ almee ^ 
top tha ew w reto nld m a t dy shattered by the crack 

lag dna to cxpamdon and cwitraetJon. I n^ only cite to 
yon the ar psHtoH!*e of the Oallfomla and Maryland state 
Ughway dep ar tau n ta, both of whkh have found It neceo- 
aary to resarfaea a oonalderaWs yardaga of pordand ca- 
maat eaperato pavsmaato after a sarvlee of 6ra or dx yearn 
Mthaato^aldo top w«o appibd at the ontaet. ^ wpdr 
wonld. only ba to the lorfaoa as tha bam would remain 


latoeC, 

A«m rilmir »■ wwt kMw tktt apart (real nwIrtON 
awl Mti^wttart dMBM tha aiate rtort totr^ra (a 
UdkMM ia hntmrt ? atrUdait Udrtntiea ot tUa waa 
SnStMrt toM tfaaiui Bohmi o( PabUa Boa* 
arMh*!^ that nadat ,1m wadltteda a rtatfa 
TBOd pwirib gdlfct a Wow atW wBat to 80.000 

pmmdi Jtotb bad if dm walght wen rapreasnted by a 

tnStUwi rtawtao ot aotW^oTl^ iWJea “4 

4 «< tt-tMhTa eoadMei ^naaoMMa at 


fThaA iw) or tedWa ^ ta tahe ap tfca 
Sr JaMUW ,«ii4aartla«^ aMHtp to 

{ShflMiepolhtoOtt hrt Sto PWW« ** * a to 


die foundation It b cheaper and more effbedve to nee 
the osidialt top than greatly to increase and rt^foree die 
pordand eument concrete slab. 

8o sucnemful has thb matarial proven oa the Partflc 
Coast that over 12,000,000 square yarde of the ali*aspha)t 
pavement have been laid, in which asphalt has been com 
btned with sand and stone to form the entire slab, resting 
in most cases upon a thin Insnladon course of broken 
stone. In Tbalin Callfomia, thb type of pavement has 
been subjected to heavy traflie for 20 years with no raain- 
tonanoe cost and b atlll in good condition There are hun- 
dreds of examples of long service with no maintenance cnot 
for the all asphalt type of pavement I feel sure that you 
do not mean to dbcanl theee inoontrovertibb facts by stot 
Itig that 0 admit that onnereto b the stuff for maib ” 

J R pEifgTmioKxa. 

Not Firoproof 

To the Editor of the Soiximno AMXXiOAg 
In looking over the November bsne of the RciXimm 
Amrucan my attention was arrested by the article on 
page 180 entitled **A Safety Fib for the Home," in which 
the statement b made that it b a "aemt fireproof filing 
cabinet for the bmne " Further on the statement b made 
that it **aervea every purpoee of a eafe ** We assume that 
the intention b to convey the Imprseston that the cabinet 
win proteet paperi stored In It from fire, not tl^t the met^ 
box itself vtiU not bum nnder ordinary fire eooditions. 
When we know from actual teet that we cannot secure 
fire protection for even one hour In n safe except by uee 
of hMt insulating material two Indies or more thick, it 
does not reqnire any gness work to say that a Udn wall 
metal box wUl afford so tittle protcetiou as to be negtigiUs 
We all know bow readily beat goes through the walla of a 
atove, and that paper laid against it will take fire. With 
the eaUuet the oonditlon b simply reversed, the fire b on 
tbs onteido and the papers on the inside. 

Whib w« have not made a test of s eahIneC of thb form, 
we have tooted ordinary metal vertical letter files, whbli, 
if anything^ would probably afford more proteetion than 
the eablnst shown, vtitb quick dostmedon of contents as a 
result If the Inventor or promoter hss any donbte, bt 
Mm put one of the eablneta in the fire box of the nearest 
bouae-beatlng furnace with a brisk fire in it and see how 
Itmg the papers are pmtecte<l The reanlt may be diup* 
potetment but it will save him memsy and embarrassment 
We trust that our remarks will be taken in the spirit 
In which offered^ to give helpful information about a sub* 
ject upon which we are ipo^bing and about which we 
find there b much mlsinforsiatiao, namely, the protecdon 
of records from fire. It b not uncommon to lose sight of 
the fact that more than IncombustiMUty b required to pro* 
vide fire reabtaooe. Heat Instiladon also b ne ce ssary 
As a matter of fact a well-made hardwood box with wolb 
one-half inch or more thick and with a good cover wonld 
afford protection for a longer time than a single wall box 
of thin metal, because of the bettor beat Insnlating prop- 
erties of the former Of couras It wonld not afford protoc- 
tbn for a auflbbndy kmg time to be of any pracdcml value 

U L CAxn. 

Marietta, Ohio. 

What Not To Do to a Car 

To the Editor of the HoUNTino AMEttOAM 

Having been an antomobfle owner for 17 years, on re- 
ceiving the first tknxNTinc Amkiioaii Momthlt 1 read 
at once the “pointers" by Harold HolUngshead. 

Some of hb adviee b very nnorthodox and oome of It 
would be dangerons if taken serionsly by those who believe 
that everything in print b “law and goi^," and eapedtily 
so when It appears in the Scxxifnno Aiocuoaii 
I will mantioD soma of the things that he advocstes that 
no well informed owner wonld think of praetidng or per- 
mitting 

on is reoommended os a curs for leaky tire valvca. Cer- 
tain parti of valves are mads of rubber, and anyone vfbo 
wants to find out what oU does to rubber can easily do so. 
Tire manufaetarem sny “Keep oU away from tires." OU 
in a valve causes no end of troubb and shonM never be 
Tcserted to without reolbing that the valve “tnolda," at 
lanat, win be ruined Power tire pumps are fombhed 
with dsvkws to filter the air free from oU, and smfii filters 
are not provided for the fun of it "There's a reaao n " 

In thass days of heavy fnel and dflntsd crank-case oil. 
autonoUle manuCaetnren cotuqriewmsly dbiday on ears 
and Maswhere thb admouitfon 'XTbaage oU every 1000 
miba." Sotas ds ms they advise a changa of oU every (500 
mUes. 

It b t hsi e tor s ostonhAing that anyoos riioiild raeem- 
msnd a tiSM lastoad of a mUsage bosla. Craak-eass dfin- 
dou dspswds on the number of milee run, Und of fuel 
uaed, and on oeveral ether faetors, but time b not oue of 
thssk. Mr TfeTOngAead must bate a “tttde refl a ery to 


hb home" that k(4>ps him supplied with old fsshionsd 80- 
degree fuel that doea nut canse dilution 
Flushing radiators every two weelu b about twenty five 
times oftener than is done on most cars where eoMing 
systems gUe no trouble 

Spark plugs ought to run months Instead of weeks with- 
out cleaning * Emery on the isduts* b ne\er needed At 
all times the points are burned perfectly dean where the 
spark oootirs. Any perfect spark plug will only rmd to 
have the loose carbon seraph off and the insulator or 
tmrcclain porfect and clean 

Nentafoot oil is all right for a leather dutch, which b 
probaldy what the writer moaut, but he does not say so. 

Mr HolUngshead soys, near the close ‘ lu starting and 
stopping at ^ times shift to low or liitermediato gears^ 
which will sate tho strain which would come on the motor 
by pnlling In Mxfa gear" I have wasted (7) hours over 
the fourth dimension ami Einstein, but now I can transfer 
my attention to thb problem of stopping In low gear or 
Intennmliatc 

Mr Editor were those serioos and honest to-goodneoe 
“poinlftn, or ore yon running humorous articles Incog? 
'Hie SciKNTino Ameucav has been, and, judging from 
the first Issue of the Monthly, b going to cmitinoe to be, 
indbpcnseble to me I had no idea however, that It was 
going to contain a comb deparlntent 
Hartford, Conn Cuas Eow Pnoi, 3%. 

Authority and Usage 

To the Editor of the Scmimno Amexicap 
I note with interest an editorial on page 178 of your 
bene for September KKh on 'TeehniciU l^gtish," in whldt 
yon take exception to the frequent use of ’data" me a 
singular Such use b, of course grammatically wrong; 
thongh somewhat Justifiable paychologicnlly If one sees 
“data" with hb ndnd e eye on a singb eoinmn of figurra. 
I suppose after all grammar Is but a matter of psyriiology, 
so that, by ueage, ’data" can be made both idnguUr and 
plurah The word * datum", if used by the man on ths 
street, sonnds pedantic, does it not^ 

I have before roe die “Standard Hume and School Dic- 
tionary," 1911 edition, re^deHi and enliurimd by Truf C M. 
Stevano, Ph.D The entry under ‘ data* b le followa 
“Something given or admitted some fart, proposition, 
quantity or condition granted or known, from which other 
facte, propositiona, etc ore lu be deduced.’ Thns. Pro- 
feasor Stevone apparently dbeanb datum* altogether and 
would have the public nse * data ’ in the singular 
Tide and the many qnestions ouiiremlng busincBSi Eng- 
Ihdi bade me to suggiwt what I have often thought of 
before — an academy for the English language which might 
have headquarters in Enidand but a live branch in America. 
I believe thot the profeeanrs of hhiglbh thmiigbout the 
country on the whole, would oppose such an academy, 
but thfit the mau on the street wuukl not. 1 beUere, how- 
ever, tliat if it were csenblbhod tJiere would be latent 
desire on tlie part of many profesaors of Inglbh to be- 
come memhen. 

Suppose, then, we start thb academy Suppoae you and 
I become the initial memhnre and then surmund oursGlvee 
writh a half dosen others, so oe to make a real beginning 
Ae I do not profens to be competent to wt a ataudard on 
requirements in the iwe of I'higliah but only to be a target 
for queelious I should like to make a proviso that my 
membership In the academy should ecosi^ at the first an- 
nual meeting and 1 he eligible for eivction only after the 
academy has been going for a definite flaeal year 
Tbia b but one of several moves on my part for db- 
poelng of many questlona that are afloat Aa 1 aee It tho 
world need! people with toRbfiie to pave the way. whlb 
tbem b plenty of ohiHtg to follow Q W Lxc. 

Boeton, Mass. 

Wanted:— Science Jingtes 

To the Editor of the SciRNTirio AuRBiCAfi 
1 sm endeavoring to collect lerses of a more or less 
homoroua nature whose subject matter rriates to the 
sciences, with the intention of piibiblilug an anthology of 
such poetry, under the title of 'Jingles of Science " It has 
ooeurrwd to me thst there may be a large amonnt of each 
poetry fileil away by sonw of the great unmber of chembta, 
pbyslcbta, engineers, and others interested in scientific mat 
tem. This material Is quite unavailable to roe at the prae 
ent time, by reoeon of its non publleatlon Will you Undly 
grant me epere for thb appeal to your readem to eend me 
copies of each verses as are available to them, and which 
in their oplulon are worthy of pubUcation? Whenever poe- 
oiUe, 1 should like to have the name, or names of the 
antbors accompany each contribution Any verses, grsva 
or gay, re f er ri ng to any of ths ariemsMi, sent to me at T St. 
Paul St, Cambridge, Mass., will be sincerely appreciated, 
OBd duly Mknowledged. Chablxs B. Rvxr 

7 St Van! St, Cambridge, Mass. 
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The Heavens in May, 1922 

Hie Extreme Accuracy with Which Our Meaanres ^ Star Diatanoea la Conducted 

By Prof Henry Norru Ruttdl, Ph.D, y 


T HR aEtroRonM^r, perbar)* bp>and other «tud«nU of 
aatnre, has a passlimute Intereat In precision of 
obeervathHi Ammi(> of inmHiireiiient Is of course 
worth ahlle for Its omn mike — Ihouxh tmly those who 
have tried It know a hat a multitude of pains must be 
taken to iinpriive uimhi tlie Mucccsses of the imat. But 
the student of the sturs Is alwH>H tantalised by the 
Tvallxatliin that wane furtlier advance of knowledire — 
lierhapa Ionic and eajcerly desired— lies just out of reach 
HO InoK uH our observations remain wliut they are and 
would ctuiie within our |craH]> I'uuhJ we tiut make <»ur 
meaKurea more precise 

A very jctHid example <»f thiM Hieml\ seanh after 
methods of ever hlifber pnjtlwhm Is fo«n<l Jn the hls- 
PMry of tlie ineaHureroent of the dlslnnces of the stars. 
The principle Involved— the upiatrent shift <if the stars 
piMltlcm In the sky, as the uirth KUiinas fn»m side to 
side Ilf Its orWi- has lieen fully understood for two 
centuries. The hmic struyule Iihh Imhh a mutter, not of 
theory, Imt of prac'tic* ami the student of observing 
conditions and the deHlgner of Instniments have wisi 
the battle 

A century ago tin onh uh> to find out where a star 
WHS in the Rk> uns to measure Its distance 
from the |Mile, or fnan the lentth with a 
meridian circle When such lance angles 
ha\e to bo measured, an error of one thou 
sandtU of one per cent may amount to a 
whole se(*ond of arc — which Is fur larger 
than the whole parallax which we are 
sei'klnir It Is not sun^t^ring, therefore, 
that the relatively lmrierfe<.t instruments 
of a ct'nlur\ ago did not pro\e niual to 
HO delhnte a task Success came whfn 
Beiwel with his newly Invented hellometer, 
started to measure the distance of ii star 
fn»m Its near neighbors In the sky and to 
detect the i hanges In these caused by the 
parslHctlr displumnent for these were 
small dlstane4»8, coiniHiratlvel^, anil the 
same penvntnge error In tliem did not 
amount to m*Hrl> so much 

Tilings to Watch Out For 

Nowada>s. ^hi*n we take photof,rupluf of 
the stiira with great teleHCoiies and meiis- 
ure the IniiigeH upon our plaieti Hit gain 
both in speed and In accuracy Is \iry 
great , and we seem near met honh nl per- 
fei-ilon In our tMro«*»seH But are nur re- 
sults really hh accurate us thev look even 
though succeiMU\e obHervatlonN on the 
same star agree iMillenth well' Or Is 
I here some concea I wl source of error, 
whUh still Ilea lurking In our ohservn- 
tlimsT If we were not very careful there 
i‘ertalnly would be I-or example our 
star Is most shifted by piirallnx when It 
Is 00* frmn the snn In the sk> If we 
wont to observe It then we will And It In 
the west after sunset, or In Hm* east lie- 
ft>re sunrise The effens of refraction of 
light In our atmosiihere will lie Ulfferent 
In the two cases. This would not matter 
If they wore the same for all the stars 
In our photograph but for Htars of ditferent colors they 
are different Our photographs, therefore If taken at 
these ttmes, would exhibit spurinus slilfts due to re- 
fraction, confused with tlie real shifts, due to parallax 
To be sure timt we are rid of thtw, we must take all 
of our plates, nH>mlng and iwenlng, wlien tiie sky is 
In the same part of the heavens (say thi meridian) 
evitt If we have to observe It when tbe slilft due to 
liarallux Is consldemldy smaller 
Again, It Is found by experience that. In order to get 
tbe greatest accuracy of measurement, tbe Images of 
4>ur stars must be correctly exposed. If tliey are over- 
exposed (deep and foisy) or underexposed (gray and 
feelile), the meari|res will be Inferior Various Ingenious 
screening ile^ices therefore been used, to cut down 
tlie brightmnw of the prlnri|wl star and make Its pho- 
tograidilc Image of alsiut the same Intensity as the 
<»tliers, so that tlie exiKwure can be made correct for 
sll at once. 

But wlisn tliese precautlims and many others have 
been taken, have we got rid of all our errors? 

The Orst, obvluuA, test is to i*i)mparc the results 
4>btslned l)y two ohserverH There ore man> stars for 


which the jianillax has lieen detennlned at two or more 
olmer^atorles. Ttie individual measurements do not 
agree exactly— and this Is not alarming for no sliigle 
determination cun he free from all error The more 
Important questbm Is whether the results of some 
olwervLrs tend, on the average, and all the time, to 
come out larger tlian those of others. Careful Inves- 
UgutlonH b> Ihiss, van Moonen, and other astronomers 
show tliat It Is probable tliat minute diffenmees of this 
chiinicfer exist For example, the parallaxes deter- 
mined at Alleglian) Observatory are, on the oviecage, a 
little smaller than those found for tbe same stars at 
Mount UllfMin But tlie differences so revealed are 
moat grutlfyltigly small, iimountlng at most to a f^w 
thnniuindtlis of secrnid of arc 
Small as these differences are, they must ho taken 
Into account in the most refined work — Init the ipies* 
tion tlien hHhos If dlfTerent olsiervers dlHagree even 
minutely, which is right (or most nearly right)? A 
\ery Ingenious attempt to huIvc this hard problem has 
Just been publlshial hy Striliuberg who has long been 
ussmlated with Adams In the work on spectroscopic par 
allaxes at Mount tlsou As may be remembered these 


t niM-oph puruIliixcH are derived by estimating tlii* 
true brlghtnesN of a star from Its spectrum The> may 
be In ernir but the error will be proporthsial to the 
iHirallax itself and not a fixed amount, as in the cases 
of whUh we spoke earlier 

Checking One Method Against Another 

SuiipoHe now that nil our measurements of parallax 
are large, on Hccoimt of some unexplained error. 
b> a fixed hut unknown amount. The spectroscopic 
imralluxes, whUh are adjusted to match the direct 
lueosun^s. will then also be too large, but in this case 
tbe error will be greatest for the large iwrallaxes, sad 
least for the sniult isies, so that the two seu of parallax 
determinations, though tliey agree on the average, will 
dUagree, In optxHdte directions, fur the large and sniall 
parallaxes, respectively In this way It Is possible to 
detect surli an error, if one exists, and even to deter- 
mine its amount 

atrfimberg concludes that tbe spectroscopic parallaxes 
require corrections varying somewhat for tbe dltCeErmt 
iqiectral types, but amounting on the whole to an In- 
crease of 2^ per cent In their values, while the directly 


ineasursd parallaxes measured hy the various obser ve rs 
require comctlooB, some addltlcgu and some subtrac- 
tions, but none ejcceedlng 1/800 of a second of arc Tlie 
average of tbe four longest series of observations (at 
the Yerkes. McOomilck, Allegbny and Mount Wllsan 
Observatories) is correct wdthln a tbonsandtb of h 
second. 

This la a most gratifying rtmcluslnn, and sbowm that 
the means taken to avoid tbe Intrudnctton of error Into 
tho observations have been highly successful Our lunes- 
ent determlnatlcgis of stellar ^stance are amas^ly 
accurate, when It Is considered what mlnate quantlUen 
have to be measured For example. 1/800 of a second, 
the largest correction found to be required. Is equiva- 
lent to the angle subtended by 1/100 of an !n(*fa at a 
distance of ten miles. For distances up to 100 llidit 
years, or ratlier beyond, our present direct methods of 
observation may be regarded us satisfactory, while tlie 
stiectroscoplc method, whhdi la also thoroughly trust 
worthy , may be apiiUed to a distance ten times as great 

Ths Hssvens 

As our map shows, the winter constellations hu^e 
quite vanished except for Gemini, which 
is setting In the northwest Leo la still 
well up In the west and Virgo Is high In 
the snuthwcHt— brightened by toe pres- 
ence of j upiter and Batum. Oorvns, 
Crater and Hydra are below, tbe latter 
stretching immllel to the borison through 
a whole quadrant of tbe heavens. Scorpio 
Is rising In the southeast and OentauruH 
la on tlie meridian Only the northern 
part of this constellation Is visible in our 
latitude but observers In the tropics can 
see, at this Heiiium Its two brightest stars, 
low on the luirixon Bofites is overhead 
and Giihlucims and Herpens occupy must 
of the southeast llercnles and Comna 
are higli In tin east Lower down OygnuH 
and Aquilu ini\e Just risen, with l^ru 
aIm»v« the former Cepheus and Oassiopelii 
ure low In the north, while Ursa Minor 
and I>nM*o arc higher, above the Pole, and 
ITrwi MM>)r higher still, northwest of the 
x«nlth 

Tbe Planets 

Mcr<ur> is an evening star this month 
and Is unusually well placed for obser\n- 
tton around the 28rd wlien he Is at Ids 
gn*utest ekmgotlon, from tho sun 

and uiore timn 2fi* north of the celesllal 
equator He Is In the ounstellutlnn Taurus, 
and Hpiiears as bright as ('^pella (»r 
Pro(*yun, remaining in sight until 8PM 
Venus Is an evening star, a little higher 
In the sky than Mercury, and about tortv 
times brighter During toe latter part of 
tlie laonth Mercury will be within five or 
hIx degrees of Venus— below her and to 
the right — and will tberefnre he very easy 
to find, though the glare from Venus will 
tend to obscure fals real brightness. 

Mars Is alnMMft ss far south of tbe 
equator as the other twro plants are nortli, and there- 
forv rises late, although be la nearing opposition B> 
the fud of the mooUi, however, he pots in an appear- 
ance St 8 20 P M.. and U conspicuous in toe late eve- 
ning He Is In Baglltarlus, moving slowly westward 
Into Ophluchus. and briifiitsns steadily until be sur 
peases Sirius and almost equals Jupiter 

Jupiter and Saturn are sttU ckMw together In Virgo— 
toe former being about 8* ftarther east— and are coo- 
aplcuous until the small honra. Tbe former sets at 8 80 
A. M and tbe latter at 8*00 A. M In tbe middle of tlie 
month Uranus Is In Aquarius, and rises at 2 A. M cn 
tbe lOto Neptune Is in Cancer, and sets a Uttie after 
midnight OB the same data. 

The moon Is In her first quarter at 8 A. If on tbe 
4th, full at 1 A. M. on the 11th, In her last qnarter at 
1 P M. on the 18tb, and new at toe same hour on tbe 
20th She Is nearest the earth on tlia Stli, and tortheat 
away on the 19th. Daring the memth she la to eonjunc- 
tlon wltb Neptune on tbe 4tb, Saturn on tbwTth, Jupiter 
OB the 8th. Mars on the Ifith, Uraatw on the 98to, Mer- 
cury and Venus on tbe 28th-^ prattr afght btftne daWn 
—and with Neptune again on tot 81k. 



o*^ioe)if NsrSO 

1 he hown xlvMi mn In SUniinnl Tlni«. When local mmiinw Ua» U In effect they 
mtui be msHe one hour bitari IS o eloek on May 7 etc. 

NIGHT SKY MAY AND JUNE 
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Recendy Patented Inventions 


Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 


P wUtntog to AntatfA 

OAPw— L- Kbobcthau 814 W 94tb St., 
Kew X«rkt N Y Tbli inveadon rditM to 
■ Mp which b >0 oonutnictcid u to be appli- 
caUft to haarta of ▼arloua aiBoat. Ad object 
la to proTite a cap conatnietlon which Id 
cltMlea meana of adjuatmoiit for llmltlnc the 
radial ezpanahm of the bead rooelviiia open 
lag. and meaaa ooopcratInK therewith for 
boldiDg the cap to anu^y flt the head of the 
wearer 

QAlimiNT UARKER. — A R Paioc, t/o 
Oebfaardt Scndder A Hendrtcknon Spaldinf 
BMg, Oregon Oltj* Ore The object of the 
inventimi b to provl«b a device which b 
adapted to eflactirely mark the garmeat, 
which while demountaUe may be readily aet 
up and accurately adjuated, and which 1 m in 
general of almple and durable oonatruction, 
rellablOt eaay and inexpenalvo to maanfao- 
ture, and anaceptlble of advantngcoua uec by 
a aln^ operator 

oi;abi> sole for shof^ — a u 

Gluck, 048 Union Ave Bronx N Y The 
invention la deeljCDed primarily for um* with 
bathing nboeo, an obj^ being to provide a 
guard eole whidi wlU protect the feet of the 
bather from pebblea or abolb, and will aenro 
to prolong the life of tlie aboe A farther 
ohj^ b to provide a flexible gnarvl aole« 
made of eomc metal, aueb aa aluminum, 
which b light in weight and atrong enough 
to be durable. 


OitKiical Proceaaea 


rU(X3ESS FOR TANNING LKATHCTtS 
AND SKINa— H MoaiPr, addrMa J Bon 
net l^erion, 06 Boulevard BenumareUab, 
I'lirte. Wance The invention rclntea to a 
procoaa for white tanning leatbera and aklno. 
The proceaa conelate in the incorporation 
with the celb of the akina, whatever may be 
their origin and their nature, of aillca or 
oxide of alllcon which, combining with the 
onnatituant elemente of the aldn, forma with 
them an Inaoluble impntreaciUc compoaitlon 


Elactrieal 

(HJNTROIXRR FOR RLFXTUIT MO- 
T0I18.--0 K. AnAMB, 880 Maryland St, 
<fary, Ind More partimlarly the invention 
relates to manually operated ooiitrotbm, uaod 
in atartlng direct current moturN. The main 
object is to provide a device hj means of 
a Mob the starting resistance may be aborted 
out gradnally aa the motor comes up to 
speed, reganUeoB of bow fast the handle b 
thrown around, or rcgardlesa of what load 
the motor b required to start with or what 
rho line voltage b. 

Of Intcg ft t o Fgrawrg _ 

TRACK CONSTRUCTION— W V 

Hgn jaL e/o St John Hotel (\dnmbia, 
8 C The invention relates particularly to a 
track ronstmetion Mperiolly deaigned fur 
use in the ayatem of planting, cnltivating 
and gathering crops. The purpoee b to pro- 
vide a oonatruction which is simple, Inexpen- 
stve and extremely durable to wltiwtand the 
weight and wear of machinery paaslng over 
the tracks during the planting, cultivating 
and harveatittg of the crops. 

CONVKTINO APPAUATtTR— C PoD- 
UOKsof, SO W IfarahaU St Rice Lake, 
Win. Aa object of the invention b to pro- 
vide an apparatus whbdi la eapeeially adaptad 
tor the oouTerlng of potatoes or other vege- 
UMea and fruit Anotiier object b to provide 
a main couvsyor vrith maa conveyors, re- 
movablj conneeted thereto, and provide an 
arrangnmnit of doosa, controlling the pas- 
aage of the pqtatoee or other artidcs from 
the main oonveyor onto any of the branch 
oonvayors. 


Of Gbneral Interurt 

'^HTIMHADa^W K. Miunb 361 6eth 
St, BvooUyn, N T The invention relatea 
to pfoteedve devbee tor the ayeo. The pri- 
mary bhjeet b tn prodooe a Mmtib dmap 
mrtfada whbb oondets of faebpimdent diade 
me mbar i adapted te ha rwpootively poritioaad 
to each aye and aapportod ttom m bridge 


of the none. A farther object Is to produce 
a afaade made from a single piece of semi 
transparent material which b Ibht and 
vrhleh b sufficiently small to rembr the same 
eapaUc of being worn beneath a pair of 
■p^acles. 

TROLLING SPOON — R C Sellsck, 
423 Corbett Ave , San Francbcu Cal The 
object of the in\entlon Is to provide a spoon 
or spinner which may bo easily and cheaply 
manufactured and which vdll be attractive 
to the fish. The spoon b used in the usual 
manner, a shank b formal by beniHng a 
length of vrire to form two strands with sup- 
porting loops for the simmhi and hooks, the 
center of the wire strands being wrapped 
witii silk thread of a brilliant color to rep- 
resent the body of an insect 

THREAD AND TMPLFMRNT HOLD- 
ER.— G M Mtkm, Jr. (1.16 King St, 
Charioston B C The linentioii relates to 
the art of crocheting or knlltiiig An objccit 
b to provide a container of light material for 
holding balls or spools of crochet thread 
which will feed the thread nut as used to 
prevent It from bc4«fmiing tungleil or knotted 
during the crocheting, knitting or aevring 
operations A further purpone Is tn provide 
a iioedle-holding means fur socuring the 
needle to the threod container and means 
tor cnn\eniently atiSibiiig the container to 
the person 

DOT^BLE-EXPOSI RE AND BLANK 
FILM PREVENTING 1>LVIGE FOR 
OAMKKAS— H J Fiisa 1010 No 11th 
8t , Tacoma. IV ash The general object of I 
the intention is to prutiiic a almple device 
which may be readily applied to the shutter 
mechanism of enrocras now in use as well 
as to those at the time of mnnufacture for 
preventing a double expoenre nr blank film 
The device b so constmeted that it serves 
as a reminder to the user that the film 
should be turned. It is of a darsMe and 
lasting form and may bo manufactured at a 
low cost 

CONVEYOR CONDI IT ^ B Bnoww 
address D H Hamilton, c/o Crosa Country 
Bank VV y nnc Ark. The In ven tion more 
particularly relatea to a pneumatic conveyor 
conduit embodying mljustable telescopic i 
tiona. One of the principal objects b to 
prnviilc a conduit ao constructed and ar 
ranged that any pnaaihlllty of the oectinns 
hemming jamm^ Is effectiv^y preclndcd, the 
oectiona being at all tlmoa easily and readily 
adjusted to vary the bogth of tiie conduit 

IRRIGATING VALVE— J A Nicnco- 
i:,Ar9, Richland, Wash The purpose of this 
in\entlon is to proride an irrigating vahe 
vrfaich is so associated vrith the pipe line as 
to elToct a perfect control of the water irre- 
spective of its pressure In the pipe, and to 
allow the water to be emitted from the side 
of the pipe, thus preventing the wind from 
blowing the water uff to the side of the rilb 
while irrigating 

MANHOLE FORM— P L. Touno 106 
Pershing A\c Sail Antonio Texas Thb 
Invention has for its object to provide a form 
for concrete structures, esperially wlapted 
for building manholes and other tubular 
bodies baring rsstiictod outlets wlierein the 
form b composed of a series of sections 
so connected tlist they may be expanded to 
the desired dinmeter, and may bo iletached 
to permit their removal through a restricted 
opening 

EYESHADE — W A. Cavuetoit Govern 
oris Island. N V Among the objecte of the 
invention are to construct an eyeshade which 
will predmle ‘*tkle glare." thus avoiding a 
oummon objection to devices of this nature, 
and to BO construct the shield that it may 
be readily folded to permit of Ita being car- 
ried in the pocket or aafaly sent in an en- 
velope by 

SMOKING PIFK^W Okuda. 480 So 
16th St, Newark, N J The invention re- 
latea panbulariy to a pipe baring meana to 
catch the nbotine and prevent direct paesnge 
to tbe mouth of the smoker Hie general 
ofajact b to provide a nicotine chamber ofl 
afliple proportion and so arranged ae to In- 
sure tbe aettiinff and depoett of tbe ntootine, 
and abo to prevent tiw paseage of eallva to 


the hovri aa well as to csuhc the smoke to 
be cooled before passing to tiw muutbplecn. 

PROCESS OR COPYING CAMERA — 
A Fniwinm 64 Hart St , Brooklyn, N Y 
The indention Mlalss particnlurly to copy 
log ramcruH used for enlarging or reducing 
purposes. One of the nhje^ is to present 
a complete unit invohiug a number of at 
tachmeuts and scales for substantially auto- 
matically oecnriiig the proper enlargement 
and proper focus whereby a uiar may secure 
excellcut reaults vrithniit the use of technical 
knowledge Another object Is to ruustruct 
the cainira in such maimer that wabbling or 
kMMc motion will be eliminated 

SALES SLIP— R P PAdCAtP 702 So 
Oakn St, Tacoma, Wash An object of 


as the ear is passing from one street to a»- 
otlier will automatically actuate the Iim^ 
ciitor to iippriw the pussengerH nf the naoM* 
or number of the next street in advance and 
before the oar has reached such atreet 
SIGN — J T Dnorr^ and T Nilav, 213 
Ihach llftth Ht Huckaway Park. N Y Tbs 
object of the itutntioa is to provide a sign 
conHUtliiK of li tters. numernlH or characters 
more es|M>cially dcsigniMl for use on the ground 
at rnilruiid stations, cemeteries nr other 
placfw to dcsigtifitc till pltice in a simple and 
oniumeiital manner Another obji*ct is to 
l>n>\ hlo a practically iiidestnictible sign 
wliirii may bo embelHshefI with a filling of 
cement, mosaic, dry stone chips of variotm 
colors, pohhics. or soli in which gnins flowers 


the invention is to pro\idi a Bales slip which!"** P*""*** ^ grown 

is primarily designed to facilitate the tabula | TIlGIfW \Y TRACK, — C T Eunucotic, 
tion upon an adding mncliine of the priciw of 3760 J-lth St Ban Francisco, ( nllf Among 
artides which ha\e bcin piinlmmil and liHtedj tin obJiTte of tbe inientinn is to pro\ide a 
on the slip, by providing a slip liu\ing spaces .Ntct I trink ndapteil to be fitted into a eon 


ao arranged that an aihllng machine may be 
con\eaiimtiy used to tabulate tin price of 
the articles so that the pn<*e will appear In 
the same apace us tho name of the article 

RATOUARD— W F Konk , 6 Goo«lse]1 
Place San Francisco Cal Tlic primary oh 
ject of the invention Is to prevent niiy jioMd 


ente ruail ImhI witliniit causitig the concrete 
NiirroniHlIng it to chip niid at tin same time 
to fortify tlin coiiiTTte so that the whole vrIII 
n hInI MfM n HtniiiiB bnuight to bear on It. 
tin trutk Ising grtNixtri hi such mniincr that 
the tire of an atitoinohilo will not slip on it. 

WINlnm rONRTRT CTION — P Bor^ 


hlllty of a rwleut utllixing the hawser of a Hudson Si New York. N Y This 

ship when the guanl is in appUml position in'cntinn Iiak for its object to provide a plv- 
\ further object Is to construct the lUileel «***<1 wlmhiw noistrin tion which is rigid 
so that It shall be adjustable and moy be , efficient and at all times water- 

applied to various slmm of hawsers A fur i*^***^ '»"! ,^*11 prevent o Icnkage at the 
ther object is tbe provision of a guanl which piirtimlarly aroninl the pivot point 
may be applied to the hawser sutsteniirnt to various parts can lie tniide of any suit 
the pualtlotilng of the latter betwetn the f»*nibly of sheet metal 

vessel amt dock. I \\ ATi H r\Sl\«, S ItRrvKR, (M Ful 

BEPPAN— B MoRrr,v IW «o Harflln I ^ TIm* gpiier.l objert 

8t anmtm H O The Imeiirton hw for i"' •;"»«"•> '• *» f"*','!''' • -"‘fh 

Ita objort to provtil, a piiu Iintinit * riiaUon ''1' ^ bolili r 1, eiiriojcjl and 

of mbbrr or thr llkr for riiRiMtiiiR tha bod, bn. moan, for «H.|M.rntlii« with tbr 

of th« patient to prevent alnnk from the roM 

contact, and to niiihlon tho mm in eneb a v .paced nllli re.|>art to the 


way that the mshlun may be removoil when 
ilcfdred. 

FENCEHOST ATl'ACIIMFNT— P T 
Dailxt, PO Box JPJ RFI) No 2, Mid 
dlotown, R J ITie invention relates more 
' imrtimilnrly to ii riMiHtnK’tlim i»r attiichiii* nt 
for the top of fenee]M>sts fur giv lug un atldi 
tional fence stnictiirc or giving an oma 
mental api^arance to thi completi fence 
Tho 
may 


coverM alien tlnv are opimeil and means In 
ctuijunction with tlin mov einent holder tn 
assist in the njiening of the casing 
RIMDI-Vrs ItOGKIIGLnnt - W Cn- 
iiFN IW West 17tli Si Bayonne N J The 
invention relates particulurly to a construc- 
tion iiiiaiited for use bv students, and has 
for nil object to pnividi ii device wherein 
oni or n larger iiiiiniM r of iHfoks mny be hehl 


•> iliitniSHl or bound iKwitlon A further 

»• •" « '■‘•'•I" t" *«•><* *!>• 

^ .1 JJi "“<1 *■••• “ct M. . rock for niipportlnit 

.ttaebraout which may he tont nt on miKb of ^ 

40 «rmor.orlc««.dc.,«l I Nl>-J A T,*wm)^. 

J44 Kenniey St,, San Francisco Calif 
Among ib( ohjf^f Is of the mvMition in to pro- 
voke u foul coni|)ouii(l whitli will act as a 
Biihstiriite for butter hn wi M iin shortening 
and like compounds. Hro iill> speaking the 
coniismiid iialudeH iilsiiit |m r c* nt oily or 


FLY 8W\TTER— < (. fog. 127 East 

17tli St Idnwrenrc Knii The object of this 
liiveiitioii is to provide n de\i»*c adapted for 
imnncctlon with a closure of oiiy rhuraeter, 
tts, for Instance n serrtn doi>r and con 
trollfHl by tho movements of tin (Insure for 


, I J IP ^ 1 lllLltlVIiTI tllWPIII I" r I"* 111 . «P 1 IJ 

oprratinff tho tfunif Tho flo\lro j« i?i HubMliinoo otunbiiioil %\itli iiIhhiI Irt 


form of a wire acrreii frame whhh is so 
arranged that it strikes the iloor when 
opened killing any flies lictwtcn the door 
and the frame 

WINDOW— A P SciioKTiF*HAW, T^ke 
Park lown lliis invention rtlates to a win 
d«w whieli is es|s>ciiilly adapted for use as a 
Bleeping porch or balcony window or base- 
ment irindow as it is anbatantinlly rain and 
water proof it in ensily otwruble nnd par- 
ticnlariy adapted to he asaoeiated with tlie 
conatmctlon of tht building adjacent such 
parts. The device comprises a pliirnHty of 
hinged aosh aeotions closely nestMl to ex 
tend over a comparatively short diHtance 
laterally when opened 
MILK COVER.-0 W McLean RPD 
No. 1, Shavertown N T The general ob- 
ject of the invention is to provide a simple, 
inexpensiTe device capable of use in filtering 
milk into milk cans to cool tbe milk as it is 
tliacharged Into the can A further object Is 
to pTovWa a device of this nature capable of 
reody and quick connection with, and dis- 
connection from, a milk can 
8TREETINDTr\TOB— W L milKlt, 
Jb . 660 Bast rail Su Tallahassee Fla A 
purpoea of this invention is to provide a 
atreet hnUeator which ia operoble by the 
csontroUer lever of a car ao that the moto^ 
man during manipulation of tbe oontrrilar 


cent Cl mil cxtnnt nml J in r edit sell with 
or without coloring or pn sanative or arti- 
ficial finvoriiig 

(’•OMIUNATION B\in (HAIR AND 
CRm-R. IT IliiiMFs 7 No Pryor St 
Atlanta Gu Tlic nbjtst of tin Invention Is 
to provide n bnb> * hair or crib adapted for 
use either outdoors or iiidisirs and to pro- 
vide a support or frHinc for Hiispending tbe 
same wldcli mny Is nunpactly folded for 
shiimient nr trniiNi>ortnttnn The device may 
bo (.HMlly cnrri<‘d fnmi plsre to place or ar- 
oommodatod in nii <inHnarr Inink 

ATTArmn^VT for pipes and (T- 

GAR AND IIOARITTE HOLDERS — 
N B PARorr 64 I 7th 8t Brooklyn N Y 
This invention rclntrs more partlCulariy to 
means for facilitating the cleaning of tbe 
stem Among the objects Is to provide a 
lining adapted to he fitted in o stem baring 
meani for removably iiecurihg it in poaition 
in a manner tiiat the removal of the lining 
from the stem and the cleaning of the same 
moy be (tone wrltfa ease 

ADJUSTABLE FOOTSTOOL.- M. 
Wbinuabticn c/o lioudou Shoe Co, 110 
Dnane St New York. N Y An object of 
tbe invention is to provide a alm|de and 
efficient stool which can be readily ditpoaed 
in a convenient place, under a riialr, and 
out of the way, when not in oae, but wblek 
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MO be qulekljr adjiurtcd in an operadTe 
viaable pnaJtion with referonre tn the chair! 
or other aupport when it ia dndrefl to um it: 

FERMENTING TANK*— W IL N<«, 
Acklreea Jnmca I->raipeex RJR Ho Diviaion' 
St, Fotkakill, N ) The invention rnlatca 
to femieutInN tankn moru partienlarly in 
tandwl for tlie frrmeiitntiuu uf ycANt, tlie 
toamliiff of nhif^ ia pertlcularlj peralatent 
naklnc It diiticull to nmiluo It to the tank 
and [im ent ita o\ erfluH ins 'Hie general 
object ia in pm\iiio a tank and apparten* 
ancee that will none to miifine the yeaat or 
other fermenting matcHiiI Hitbln llmlta. i 

HlillTlNG CASE FOR CASKETS^! 
Q It Hkxtun, ino Main Ht, Aabiiry Park, 
N J Thu principal object of thin invention 
la to prtNluco a cane for ihipping caakebi 
which ia capablu of being mWapood for re- 
abipment when empty, and wilt then occupy 
approximately one-iinarter Itn original hnik. 
A furtlH-r object U to proviile meafia in the 
form of boaiw and bolta. for necuring the 
caae in both ita aot up and collnpned coniU 
tiona. 

CHTIRN STAND— O A Kiubr, Terlton, 
Okla. The invention relntrn more pnrttcn 
tarly to a atand which la adapted to hold a 
efanm or other receptacle An object ia to 
provide a atand which may be damped to a 
table or other aupport and ia provided with 
binged walla capaUo of forming a receptade 
when in verticiU poaition ami adapteil to be 
folded flat upon the bane and oeenpy but a 
minimum of apace for aturage or ahtpment 
OHECK PROI'Et^R.— J J OTIMbw, 
afMreaa W 8 Hbanahan, 44 Court St , 
Brooklyn, N Y The luTeotiuii rolatea to a 
cbeok protector which U email and aiinple In 
eenatnictlon and may be carricfl In the naor a 
pocket or form part of a writing implement 
Tlie protector indudea a atom, a toothed 
wbeelp a boiiaing adapted to encloae the 
wheel, and meana cooperating with the atem 
and bouaing for effecting a longitudinal 
aaovaoient. 

MIXING FAUCEJT— W Mkiia, 1061 7th 
Ave., New York, N Y An object of this 
Invention ia to provide a band>controlleil 
faucet for mixing hot and cold water in 
which the flow and temperature of the water 
laming from the faaa>t can be accurately 
oontndled by a lever A further object la to 
provide a mixing faucet whidi ia eapcdally 
a^pted*for oae on ainka or abower batha, 
and whidi may be eaally dieaaaenibled abould 
repoiri be needed ITie aame Inventor baa 
aloo been granted a patent on a Pedal Con 
trolled Mixing Fuucet, which la otwrablu by 
a foot pedal, leaving the operator a handa 
free for other piirpoaca. 

LADOFJt— P M DeHaumbu**, Ji., c/o 
Peerieoa Folding Ladder To , Greenville, 
8 C The object of tbia Inveuticm ia to pro- 
vide a Uuldcr that la rigitl and aafe in uae, 
light, eompoct, eudiy extrndetl to operative 
position and oollapnud into amull compaM 
for atoroge or trauaport and withal prcaeiit 
ing a ladder that in extremely atrung irre- 
op^ve of it* weight and material of which 
it ia made A further object ia to pru>ide 
neana for locking thi. luitdor In open or 
dooed condition 

BBFRIOBRATION SYSTEM— J B. 
Lact, P O iiox 74(1, \ Icturiii R 0 , Canada. 
Among thu ubjccta ia to pnaluce a drcula- 
tion of air in rooma proiUlcd with rtfrigur 
atlng colla. An ubjcct 1 h to provide a aya- 
tern having meana fur coutrulllng the bnmid 
Ity or the relative amount uf RKiJatnre in the 
air uf tlie room, mtana being prmidud for 
giving ready aoooaa to the cooling pipca, ao 
aa to remove the froat fUiKielt, or for iu«|>cc- 
tion or ripnlra. 

REINFORCED CONCRETE WALL 
CONSTRIHT’ION— G L IUcklk, 4372 E 
Boulevard, ( lev eland, Ohio. The inveiitiun 
relatcec tu a Ktructuro which ia economicu) to 
mauufmtun., comciiieiit to ahlp, apeedlly | 
«m tetl, and rtHinlrlng a minirauro amount of 
matt rial to make a strong wall with a max 
imiim iimtnint of air Hpace compriolng a atnd 
ding aertlou dlapoacti there between the atnd- 
diug aectiun biiving rccewKn for the diapoai- 
tioii of dowtl pina uf twiatotl metal held 
therein hv cenn ntitlona material 

CT.A 8 P -E U NEBKU-to, 4T2 Fulton St, 
Brooklyn N Y The inveiitiun pertaina more 

K rticnlarly to aitpamble faatenera for brace- 
B, necklacea anti fdmilar artidea of jewelry. 
One of the ubjecta ia to provide a fastener 
aecnrely held againat occideiital dlaidacement 
when in the locked poaition A further object 
ia to provlda a device of thia character with 
a minimttm of moving parts, 

HAIR CURLSa-J De Rnvo, 2788 
Broadway, New York, N Y Among the 
objects of tba luveutloD U to provide a hair 


curler which may be utilised in conneetion 
with any length of hairpin fact It may be 
applied to a bead of hair of relatively abort 
length to Impart a wave or earl witbout in- 
jury to the hair The device la conatrocted 
to uae electric beat aa a medium for the carl 
lug, without any injury to the head or hair* 
CniC^KEN FB3SDER.— J P Rnoo, 660 
Magellan Ave, Honolulu, Territory of Ha 
wait The invention haa for ita object to 
provide a device In the form of a hopper, 
wherein a cosing ia provitlod for the grain, 
and a dowre for the aame, normally c lo sed, 
but adspted tn be opened by the weight of 
the fowls aa they mount upon a movaMe 
platform to approach the feeder 
MOi;8EmiAP — C E. Hpencki, R. No. 1. 
Box (Hi Ovolu, Texaa. The invention eon- 
tonipIntcH the provision of a trap haring a 
plurullty of comportmonta, by wdiiofa animals 
may be caught alive and which when Ini- 
tluJJy act, adll be snbeoqnently reset each 
time an animal enters the same, thus obviat 
ing the usual attention required to traps 
which must be reset manually by the user 
for reuse 


Hardware and Toab 

WRENCH — W LkR. BoirirELi; Box 406, 
Chickaaha, Okla The invention relates more 
partlmlariy to a |dpe and nut wrench. The 
object is to provide such a wrench structure 
whereby a lever meana may be used in con- 
nection with a aerew for advancing and re- 
tracting the asovable jaw of the wrench It! 
ia a farther object toat tl^ parts shall be 
few in number, strong, and positive In 
action 

WOODWORKING TOOL*— F R. Shu- 
fLA*T, 1713 Mk St, Sacramento, Calif The 
primary object of tbe invention U tn provide 
n combination tool of edmple construction 
which ia formed of a single piece of metal 
and haa throe different cutting edges oo ar- 
rauged and conatrocted that tbe tool may be 
easily, conveniently and effectlvidy uoed aa a 
hatchet, an ads or a draw knife. The tool is 
properly balanced and may be eaally changed 
from one oae to another 


Heating and Lighti ag 

LAMP GI^BE PROTECTOR — n C 
Oaon, 204 Belmont Ave., Newark, N J 
The invention ndatea to lump globe protec- 
tors, for either oil or gas lamps, and has for 
Its object to provide a simple device which 
can bo readily attached to any type of lamp 
globe to protect tbe globci from the bead of 
the flame, the beat being diverted from com 
ing in contact with the walla of the lamp 
globe by a beat-distributing medium which 
operates to effect uniform distribution of 
brat tbrougbout tha.^vice. 

WATER IIBATER. — J Riohabmow, 710 
Gillman St., West Berkeley, Calif The par- 
ticular object of tbe Invention is to utilise 
the heat contained in waste amoks for heat 
ing water and to provide a tank which in 
combination with a particularly ouuatructed 
furnace U adapted to preeeiit a large heat 
ubeorblug surface to the smoke A further 
object ia to provide meana for supplying addi- 
tional hrnt to the water in caae the heut fur- 
uialiud by the a nato smoke la not aufficlout to 
bring the wntor promptly to tlio fleeired tom 
porature 

OIL BT^RNKK.— tW H Senaorr and 
R A Gouoie, a«ldreaa R. A* (mudir, 6407 
ilraodway, Chicago, 111 An object of the lo- 
vintiuii ia to provide au oil buraer having a 
fuel delivery tube odjuatable toward and 
iwjiy fmni the discharge end uf a luande in 
onli r HPTure the proper mixture of fod 
uud air A further is to provide a 

battery of nil humera in which means arc 
proviihtl ti> adjust or aliut off tfae individual 
burners at will 

OIL 111 RNEU— O S ri.Ti«, 7 Pifirpont 
Sl, Brooklyn, N Y An object of the inven 
tiou ia tbu const nictiou of a dev ice in widch, 
without any extnuieous appnratns, a vehicle 
ia provided having fuel which will result in 
an intimate oommlugling, ndiiiito aulMlivialoD 
and even diatrlbation of the particles of the 
same, at tbe same time supplying etementa 
which will induce oimbuation to a point at 
which tbe flame produced will be entirriy 
non-oxidising. 


Machtnea and Mflchaaical Davktg 

ORB MILL AND THE LIKE.— H. T 
WXLrr. Bridgeport, Ore One of the princi- 
pal objects of tbs forsntfon is to provide a 
min whidi nay be used for various purposes, 
such as ense^g guaita, or giindiof graJn, 
the oonstmedon bring aodi that only dirilt 
variatiotta In eonstraetioa are aeewsanr to 


adapt the mill to varfoiis uses, tito araahtogl 
proewe beto aetomp U abe d bgf tbe operatiu 
of a gravfty-eeciiatsd cruabwg mamber er- 
rangad toslde of a verttaal rototing whaol 
earnrlag IneUned plates agafost which tha 
•erueUgg nwmbir operates, 

AUrOMATlO OHUOKINO MAGHENSL 
— H. A* SoBWAiTi, c/o Deflanes Mochlne 
Worh% Defiance, Ohio. This tnventor has 
been granted two patenbi of a slmOar nature. 
They relate to metal worUng siachlnea d tiie 
high Qtond production type, tbe object bring 
to provide a madiine arrammd to autoala^ 
ica^ and sueccerivcly carry out on a ringlo 
caeting or a pair of companion ca sti n pi or 
other plecee of work a phiraUty of different 
tooling operations, such as drilling, face tap- 
ping^ reaming, ebampering, txiuntondaklng, 
and the like, according to requlremeats and 
witbout tbe requiird changing of the poritiou 
of the work In the work holder Another 
object is to enaUe a single, practically un- 
skilkd attendant to mu the machine and take 
can of the work. 

DRIP PAN FOR GAGE CHXjKSu— O Q 
Goamtieb, 16 Pearl St, noradl. N Y Tha 
invention relatee to drip pona provided oa 
boilers beneath the gage coefca. One of tiie 
objects la to mlnlmlae the ItabUlty of tho 
clogging of the pun by fresaing or otherwiaa. 
A furtim object Is to eo cotiatmct the plan 
that with water or oteam directed into the 
same from tbe oock, there may be produced 
a characteriatie aound wfaleb will Indicate the 
water oonditloui of tbe boiler 
! BUFFING OB POUBHINa WHBBU— 
A IiBrarr, 12ft W 12tii St, N«r Tork. N X 
I object of the invmitioii ia to provide a 
buffing or poUahing wheel which la simple 
and duraUe, not liride to fray at tha periph 
eral edge, and arranged to prevent Die for- 
mation of unduly thidi portion! at tfae gath- 
ered in edge of ^ hub. Anotiier object Is to 
reinforee the material by the use ^ flbero, 
bristiso, line wire or other filaments* 

WRIST PIN.— T G SAXTOg, addtam 
P G Coleman, c/o International Platon Ring 
Co.. 01 McKinley Ave , BrooUya, N Y Tbs 
invention relatos to a wrist pin more partic- 
ularly Intended for use In connection with 
the association of connecting rods with pis- 
tons of an engine Au objeet Is the construc- 
tion of a device of this nature in whidi the 
hammering and oval wear of the parts wUl 
he eUmlnated. A further object is to provide 
a pin which will automatic^y take up any 
ploy mhicfa may come into czJetenoe. 

COITPLINO— F A Gissoir. Box 186, 
Jupiter Fla. An important object la to pro- 
vide a belt coupling having means whoeby 
the same rosy be readily and convenia&tly 
attached to tbe enda of a belt In such man- 
ner that tbe ends are not mutilated or jmiK»- 
tured A Hirthcr object is to provide a cou- 
pling which will prevent aeridental dlaoon- 
Ikortion of tbo saklons from the belt, but 
which may be readily dlsoonnaeted when It 
Is desired to shorten tfae belt or remove the 


SPINDLE TIOHTBNER.-J Mattson, 
General Delivery, C3ilcago, lU Tbe inven 
tion particularly relates to a device for 
tightening and bolding driven iplndlea in 
mining machines or the like, against kmgi 
tndinal movement Au object is to provkle 
a device having means for engaging with a 
spindle to adjust tbe latter relative to its 
bearings and to prevent longitudinal moTS- 
moiit without interfering with the funetieoal 
movements thereof Tlie device Is aril 
adjusting, preventing play between relatively 
moving parts on account of wear 


ORB JIG— B. M DAUOBEsrr, Tnbercu 
losis Uospital, Webb City, Mo. A purpose 
of the Invention ia to provide a supiilemen 
tary jig which may be Inoorporated ia a jig 
of tbe Han type, or formed Independently 
of the same afid aaspcUtecl with the dis- 
fdiarge end thereof, such Jig Indudlnc a slevs 
dispel in a horisontal plsm* whereby pro- 
virion la mode for tbe free and very nearty 
equal action of the ore bed throughout the 
length of tfae screen, and tltorsby provUiag 
for free settling oondltions and hijriMr ere 
recoveries* 

THRESHING MAOHINZL-R. 

412 W Mercury IR., ISntte, Mont 
vtmtion relates to grain threshers and has 
refsrenoe more portienlariy to that p ot tfou 
of a groin se pa r a tor carrying a threflUng 
cylinder, the ^nripal objM befog to fico* 
rids one or mors adJustoUa oo u o a tss for 
the threridng eyUndor, wUdl may bo ad- 
justed or set without swvfog tha sum foeoi 
the separator 



OIL LIFT,— W. a Omma, 1110 I... 
Carson Are., Tah^ Oklg. As print ririm 
is to provlda 4n aatonotto viftlrt oC fiha 


JtfX, I9MI 

ms whUi Wifr nat drily ptnpA W 
wm ed to* «a Itoto htiQW to aburs tW 
■wrik an the down atre^ bat wbleb will 
ptmit foot Sow ftom ahova to bafow 
tbs asrab on tha up stroke al aR oH aboss 
tmadhif the aapadiy ^ tka lift wfaflis 
aatomatfoally eottiiw off the flow and rs- 
tafofof a& of tka^w tbasaabova wttbfo tbs 
capacity ol tha Bfo* 

RBLHA0INO IHBTIOB FCMfc AIR 
BRAKES.— W. W, Wooih Bbtri Lohr, 
Imfsystta^ lad. Tha foseatkin rriatla to 
brakfog m a efaswl s ni of tba aow b toad hand 
and pnounuitie eperatod tfPA « p df po se 
befog the provision of a hrriis sisriianfanr 
which lo operaUo to allow tha qwfog of 
tbs braks eyUnder to rateaie all parts of 
the braks gearing after a braks application 
by hand or air without tha piston of tbs 
bnhc eyifoder befog moved from tts rrioased. 
poritfon. 

GHTTER FOB TRANSFHB BINCS.— 
Q T TwnMnr, 617 Pammago St, EUsaheUi 
Gltji N 0 More partleiiUily tha inveatfon 
relates to cutting weriianlsia sdaptod tor ass 
with tike transfer msehsnism of a knitting 
maehina. The device inriodci a cup and a 
rotatable transfer ring In sold cap outtlng 
msriianimn carried by the cap arvmifad for 
removing the edge rif the fabric carriad by 
the transfer meehanbn npon rotation of 
the tranofor ring. 

PUMP PISTON*— J E. Bvanh, c/o B F. 
Green, Kereeene System Salm Oo., Drow^ 
Ifiss. Au objeet of tbe invention ia to pro- 
vide a pump piston iritieh la eapsrially ds- 
signed for use with air pumpn but whleb 
may be uoed for porapfog aay inttable flatd„ 
wfaidi eonsfoti of few part% which may bs 
aarily assembled, and at the same time prs^ 
vent tbe air or fluid ftom caeapfog around 
tiie platon on tbe pmmiire atroke. 

DRUM. — J BL W Fooaz^ Qntoey BBe- 
vator Gate Co., Qufoey, IlL Among tbs 
objeeta of the invention is to provlda a dmm 
whleh is so eonatmetod as to cause Its load 
to be moved slowly at tka start tha gpqeJ 
of travel befog gr^ually accelerated to at- 
taint a uniform maximam speod, and then 
gradually dscrieratid to a doad stop, tim 
dmm bring rotated at a uniform speed dur- 
ing tho mtire time. 

DRINK MIXER— a VooT, 2410 Ogdmt 
Ave., CUcufo, HI. This foventkm haa for 
iti objeet to provide a drink mlm adapted 
to be actuated by water power, and pro- 
vided with means arranged to be o p era t ed 
automatically to oontrot tba flow of water 
into engagsmeat with a movable part of the 
devies. A fnrthar object ia to provlds m 
water motor and oondoit leading thereto and 
automatic meana for oontroIUng tbe flow of 
water through the eoudnlt to tbe aaotor 

ADJUSTABLE CBUTESPRINO FOB 
TYPESETTING MACHINES. — R 
Siinum. 600 Coney Iriaod Ave., BrooUyn, 
N Y The foveution relatee to typc e imin g 
marhlnes. Its main object Is to provide 
m ea n s for monntfog the efauteepefog on tks 
a s ee m bler entrance ptato to admit of vertteal 
adjnatmenti of the same, whereby matrloes 
of vaiioue rises may be aceoaniiodatid bs 
tween the assembler boeUers and the ehnte- 
spring to ndnlmbM rioggfog and transposi- 
tion In ths Hne. 

SNOW REMOVER-S. Qwav, 640 TSd 
St., Brooklyn, N Y Among the ofajeets of 
tbe invention la to provide a snow removing 
machine mounted upon a motor rrideis and 
operated by tbe enriue of the motor vehiris 
to remove the snow and deposit it in a aeo- 
ond vehiria for eouveying tbe snow to a pofot 
of dump. A farther oh^ ia to provide « 
anow remover whJrii win qnleUy move afour 
tbe ground and automatically pick up tim 


rmnyo machxnel— n c Hgao^ n» 

Tebdapltonlaa St, New Orteans, La. This 
Inventien baa for Iti object to provide a ma- 
difoe adapted for drying granular m a tort al 
of any eharactori uherefo a eerim of us^ 
axfony arraagod rotatoMa cy lfo der a It 
sided, together wM meaaa for 
peatod air and mefioa tpr forittag 
rial foto oltoraato eomparOMgtib tiM ar* 
ranietoeat briag fiodi that tbe lavpwt pea- 
riUe atobont otu^ le otfiM fo tha dPiiaff^ 
FOOT VALTp FOri WAX 

VlMWtaM7rt4wi4fa» 
IWBitli <■ *» eoiB O M t to ana 
Hut It mtr b* itMMwir 
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vnSLPlNO TABLSL — J UvmoBjm, 344 
B. 6tk 8U Trswrw OUf, Midi. TIm iav«n- 
tloB hM tar Iti elbiaat to |mvld« « table of 
th* ebatMtor qiaelflad, eap^allr adapted for 
oapaodytMW welding, wbarein tbe table la ao 
tt o UBto J that It aiay be hidlDed at aigr do- 
aired ani^ wldi dthw face upward, and 
map be bcid in adjnated poetdon without 
tbe poealbttlty of aoddental dHaplaoemait j 

TENSION PRVIGB FOR 8POOLRRa 
— D E. Skbkwll, 0 Olifl 8t^ North 'Hver-' 
ton* R. L TUa Inrentlon relatee to tenalon 
devloM, and pertalne more partloularly to 
tenalon devieee adapted for uae on maofalnee 
or otber atmeturee for apooUng pame. It iei 
an obieot to eo oooetmct the device that aa 
tbe a^n upon tbe jam IncreaaM tbe ten 
aion of tbe devlee la reduced 

WlNDMIXiU— A. JT Omwxjct, Box 808, 
OUuton, New Utezieo. An object of the 
ipventkm le to provide a device employing 
a plurality of vanee arranged to bo operated 
by the fim of tbe wind and thair relative 
podtlona controlled thereby, aa well aa by 
manoally operable meana, whereby the wind 
toll! if operated at maximum eificlency osider 
varying wind eondltlona. 

UFTINO DHVlCKL-a JoiXT, 3008 8th 
8t W , Hutehiniam. Kan Tbe invention re> 
latea to a mechanical device particnlaiiy 
adapted for removing platce or enoUoiui from 
a atoraga battery An object la tp provide a 
device by which a aection uf a atorage bat 
tery indoding tbe uanal poaitive plats a»- 
eemUy may ba lifted from the battery Jar 
without Injury to the idatee. 

Fluff CLEANING AND POLISHING 
lCACHlNE.-^0. R. OAatvroif, c/o Duplex 
hCaeblDe Od„ 818 TStfa BL, Brooklyn. N Y 
Among tbe objecta la to provide a machine 
for treating etripa of material, and more par- 
tloulariy for poliafaing and cleaning oondnu 
oua Bdrlpa of motion picture fllma. Tbe pri 
mary object la to i^odnee a machine of this 
eharaeter wfakh may be need for poliefaing 
newly-made ffime or for cleaning old or need 
fllma, portleularly the emnlalon aide, without 
iajttffy to the eenaitiBed aarfaoe. 

OIL GXJIDE AND DITBT PROTWTTOR. 
*A. W liiaiigT, 881 B. Fremont Bt, 
StoAtou , OeHt Invention baa for Ita 

object to pmdde oO gnidee and duat protee- 
tore far bearlnga, and a bearing which may 
be pached with lubricant to provide for con- 
dnmMi Inbrieatlon, and which la an arranged 
that tbe oU eannot aeeape flrom tbe bearing. 
The device 1* adapted for nee in any connec- 
den whm it it d^red to Inbrieato a bearing 
and pr e f ect toa entrance of duet, ee, for 
ineta^ in aaw, or flouring mine. (Sae 
Wb L) 

KEANS FOR OUTONQ KERP IN 
KIKXNG<-^ K. OHvnmmD. 118T 8th Ava., 
Foed Olty» Pa, TOa tnventjon relatea gen- 
aniSf to iht mhilng at mioerahi, and, more 
parOmdaHy, to meana of enttlag hevp 
the ehalRdiatton of mining madUnee. Tha 
primw eSjMt le to provbhi a device wfiidi 
may Ito ada p trt to practkaHy any type of 
mAnr msatdM now in nie, whereby the 
tmtrpuQf bp ant with more eflMenft reeulta. 
^<mtM)liTONE KOtlNTING -W, E. 

iMcatmi Waih. Thp bhjeet ofi 
tnvmrijte la to piwide a meunttng for 
J* r)ip»to 


veniently and qnickly releasing and reioov 
itig a worn atone without breaking It up, and 
replaclug the aame by a new one, tb^bj 
permitting the renaing of tbe worn atone in 
a mill requiring a atone of lew diameter 

DOOR OPENING KEGltANlSM FOB 
KLEVATOBS — H L. BaAVTorr 226 S 
Howell St, Owoeeo, Mleh. An object of the 
Invention ie to provide o door opening mech 
anlam which can automatically, simply and 
riAclentlj, be artnatrd by the operator of the 
elevator Another object la to provide meana 
whereby, when this appliance ie iiaod In con 
necdon with high-speed elevators tbe operat 
ing parte are not Injnred by^tbo ahork or 
contact between the elevator and tbe operat 
ing parta. 

DISHWASHING MACHINE —a E. 
Wlifu 424 College Ave , College Point, N Y 
One of tbe objecta of the in\eiidon ia to pro- 
vide a madibie for waehiug dlehca in which 
waebiug flnld and rineing fluid may be eep- 
arutely used A further object fe to provide 
means for separately introdi^ng tho washing 
fluid and rioalng fluid to the waehing ebam 
ber, and mechanism whereby the diehes being 
waahed are subjected to a spray of washing 
fluid from all anglea. 

BOTTLE-CRATING MACHINE.— P K 
CouK. TIO Mnuntain Ave, 8 W, Koauokc, 
Va. Among the foremost objecta of the in 
venticn is to provide a machine for placing 
bottles of any of the ordinary sliapos into 
a subHlivided crate or container, either ends 
up or down A further object is to provide 
a crating machine which advances a crate 
step by step so ns to receive a charge of 
bottles at each step, and to provide tneana for 
nutoroatically stopping die machine 

COMBINED CRUSHER AND MILL.— 
H LoevRif, 800 10th St. Douglas Arlsona. 
A porpoae of this invention is tbe provision 
of a cooibined cnisber and mill whUdi is eon- 
atructed to autoroadcally clfeot tbe return 
of ovniHdae ore to die mill ao os to cause 
a further reduotlon of tbe ore to the required 
degree of fineneea In a single, condnooua 
operadon. 

TRANSMISSION— n. Rush. R, F D 
No 2, lilnoton, Oregon This invention re- 
lates generally to power transmission and 
more pardeulariy to a transmlssiun for wave 
moton Tbe object is to provide a gear 
meebaniam adapted to receive driving power 
from two different aourcea, to combine the 
two powera into one and then transmit it as 
a ringle power to tbe machinery whidi it la 
denired to drive. 

OIL BBPARATOB.— B. J Beach, 65 
Green St, Brooklyn, N Y The object of 
tbe invention is to provide an oil and air 
separator especially adapted for use In cun 
neriion with comp rc aa o rs, the arrangement 
bring snefa that the aealing oU ia the coro- 
prvBor is relieved from Its air without in- 
torraptlng die compr ii a ri ng or wltbout neoea- 
ritadog the noe of a large amount of oil 
A further object is the prorlrion of a baffle 
and a straining member, arranged In such 
manner oa to permit die pewnge of air with 
out appreciable back preaaure wbSe eaualiig 
a thcHonidi mparatlen of the air and oO. 

KAOHTNB for SHREDDING BA»- 
BOO AND THE LIKE.— A H WitUAMs, 
Plant Cttty, Via. Tbe inventhm particularly 
relatea to a maridiM tor tba ahreddlng of 
baisbOD foom wbM broomi and otber ar- 
tidUa are to ba nada. A furito rtjeet ia 


tho provision of a machine wbicji In one 
operadon will make straws out of which tbe 
brooms are to be manufactured, and wherein 
the bamboo or riinllar material is shredded 
by reriproendng lengths thereof over suitably 
arranged means tor accomplishing this pur- 
pose (Sec Fig 2.) 

COTTON CLEANER AND SEPA 
RATDR— C Hillman and 8 Hinfs, Box 
2H4 Bunge Texas. *l*he object of the Invcn 
lion is to provide a device wberttin all dirt, 
trash and the like is separatctl from tlie cut 
ton by means of suedon, tho onttou being fed 
to the machine in a light, flucciileiit mass, 
which permits all dust and die like to be 
thoroughly nciuiratml from tlio cotton, and 
witlitmt twisting or tangling the cotton and 
without oonverting it into short Btaple by 
tearing the fibers 

PUMP VALVa— W J Nott, Franklin 
Terrace West (^roydon South Australia 
Anstralia. This invention n latea to pumps 
for Ilfdng water and other liquids Accord 
ing to tbe invendovi the valve acatlngs, that 
of the foot valve and the plunger valve in 
stead of being square across the barn.! of 
the pump, are formed obliquely thereto ami 
In aMidun tho plunger Is fitted imme«Uati1y 
lulow the valve with two bucket Icsthmi. 
one above the other, each being held In place 
by A buck nut 

MOTION PICTUBE APPABATI 8.-.-0 
ANTONKtXt, 106 Bay 4»th St, Brooklyn, 
N T The aim of tl^ lovendon is to pro- 
vide n motion picture apparatus which is 
extremely aim{de, and in which one unit shall 
be capal^ of taking as well as projecting 
the pictnrea. An object is to combine the 
MMondal parts of this apparatus in such way 
tliat they will function for tho pnrposos ot 
both photography and projection, thus re- 
during the initial cost as well os the snbsc- 
qnent expense to a mlnlmam 

SAFETY 8HTTTEU FOR MOVING 
PICTURE APPARATUS — B L. Yocau, 
1818 N Second St, St Joseph, Mo. An 
object 6f tbe invention is to provide a screen 
shatter unit whleb, during its operation, pro- 
tects the film by intercepting a substantial 
percentage of the beat In the light rayi itrik 
ing the film while at the same time permit 
ting a proper amonnt of light to pass to the 
film. Another object is to provide a shatter 
unit wfaldi can be readily assembled and 
adjusted 

TYPOORAPmOAL MACHINE.— L. 0 
TlKStKT, 1075 Oreeton Ave., New York, 
N Y The object of the invention la to 
provide means tor oompreosing a line of 
auitriosa, and measuring the length of such 
com pr eaaed line in the assembler elevator of 
the machine, and also Indicate the length 
of tba space to be filled. The device is par- 
ticularly adapted for use in setting up tabu 
lar matter, god may be need with columna 
of any width 

ADJUSTING MECHANISM FOR THE 
BREAKING ROLLERS OF FLAX 
BREAKING MACHINES — I Rtbuui 
Otwraltotadt near Trantenan, Bohemia The 
invention rriatre to a means to idmnUnneona 
ly adjust the fluted breaking roHora of a large 
namW of pairs of rollara. The invention 
particalarly prorides a means whereby tbe 
dirignee between the rinrallty of palra of 
rrihm may ba Mdiostad in a predetermined 
ratio, and tinw dUhttatially adjust the mt- 
erel pate 


FLOOR OILING MACniNE.— A. WxN- 
OEB, 482 Broadway, Bayonne, N J One ot 
tho prinripol objects of the Invention is to 
provide a simple means for effecting an equal 
distribution of oil over tbe surface to be 
coatetl A further object is the provision of 
means (or regulating tbe flow of oU to an 
applicator member, and luriudes a plurality 
of interchangeable poliHbers and finishers ca- 
pable of aMoidatiou therewith for various 
pvirpoocs. 

APPARATUS FOR COOLING LARD, 
ETt'— C H lUaov, 710-722 6th St, San 
Diego, CuUf. The invention relates to meth- 
oils and apparutua derigned for eooltng 
mritml liinl os It rumes from the tanks or 
kettli'S In the factories, and more particularly 
to an apparatus for cooling and mixing oif 
fats of cuminiind lnr<iK composed of animal 
and vegetable fats, in a uniformly homo- 
Kciu*«Mis product 

CHANGEABLE EXHIBITOR.— T L. 
BASLXr. c/o Traveltrs Hotel, Sau Antonio, 
Tezaa. Vn objmt of the Invention in the 
provision ot an illuminatod, changeablo ex- 
hibition In which the arrangement of tho 
reels ami web is such that the nnmber of 
signs which are succrMsfully and Intermit- 
tently displayed la materinllj Increased with- 
out appreciably increasing the number of 
parts of the mechanlsin 

Si^UTCHING MAtTHNE.— T Etuoh, 
Obcraltstudt, near Trautenan, Bohemia This 
invention relates to the scutebing or beating 
and bending operation to which flax is sab- 
jacted following its passage through tba 
brctUdiig machine Tlie patent provides an 
OMinmhlage whereby the flnx Is subjected to 
successive scutching opernrionH and treated 
alternately st each end with a view to effect 
a DUire compete scotching 

DRIVING MEANS FOR SPRING MO- 
TORS— A V WiuuiN Bar Harbor. Maine,. 
An object of the invention is to prcrrlde a 
motor including a power spring, which to 
adapted to drive a power sl^ft, and whiefa 
to arranged to be rewound either continu- 
ously by a suitable winding meriisnlsm or 
lotcrmittentiy by a ooactlng strike plate and 
lever arrangcinent which may be so dlepooed 
in a floor that persons walking across tbe 
strike-plate will cause the automatic rewind- 
ing of the spring 


Medical Devices 


DENTAL IMPRESSION TRAY— V K. 
RnnivHfiN PAS Building, St Joseph, Ho 
Tlie invonthni relates to on Impm^loii tray 
CHpiwldlly adaptetl for taking partial impreo- 
sluiiH its object is to provtilo a device adapted 
to tbe varied reqnlrements of individual 
easm, and in difficult coses wherein the tooth 
I Is und* rent or haa a bulbous crown and 
which in all cnaea is effeettve to secure a 
distinct clcan-ciit anti true iniitression 
RESPIRATORY APPARATUS— G 
Anston 037 Belmont Ave., Chicago, III 
The Invention relatiw to medical or nirntfva 
apparatus, for bringing abont a thorourii and 
effective rirmlatioh of Uoot] and nerve fluid 
of the body and brain by first drawing oat 
of the body Impure air and forcing dean, 
fresh sir Into tbe body The nbjeri to to 
provide a riuple apparatus which may ba 
eSldaatiy utUlied In home or self treatment, 
beoe l l d ai reaahs being obtained with UtiA 
I troobto or losa of time. (See Fig. 8.) 





S50 


scmmm 


Devtc— 

pu()nik;raph reooud clbanino 

ATTACnHBNT —J Kunk, 330 GL Muin 
St» Stinwiit4*r, Mina An object of the In- 
vuntion In to pro\ itie a device amnjced to b« 
attached to the tuiie-ami In ad\ance of the 
rvprutlucir au ua to mote over the 

Hoiind irn>o\«'H uboatl of the needle to wipe 
out nociiniiilntluiiH of duet from the Kroovea 
and liHurtt a clearer and more fuitliful re- 
proilucHion of a reeonlwl inmnd wu\o A 
further object la to pro^hlo a device mode 
either in the form of n bnwb or from a 
fabric of velvet, allk or other auitablo DUte- 
rliil 

SOTTNl>MOT>IPyiNn DEVICE FOR 
PI10N0GllAPliK."J R. PamuK, c/o 
Nanhville lUue Print & Supplj Co., 8Ch floor. 
Life and Caaualtjr Illdg NadivUle, Tenn 
The object of the Inventian ia to proiide a 
device which may be eaidly and expeditioualy 
attached to the neoUlu bolder of a phono- 
graph without changing the couiitnictlon 
thereof, and whan atioehod In adapted to 
■often and lower tha volume of Hoiiiid waven 
prodocod by the inatrument The device wfH 
in no way impair the eJeumew of the mn 
steal aonnda. 


Prime Moren and Tbeir Ac c e — o ri — 

^iNriatNAi^ ooMprsTioN mctor.— 

3 T Conic, SCO Central Avc , >iowark, N J 
The invention relatca more particularly to 
motors c*onunonly known an the two-cycle 
type. One of the ofajorta of the Invention if 
to provide a motor of the two-cycle type in 
which the cylinder Is cleared of burnt goaea 
by intmdiielDg the fresh charge tberotu on 
der preasure. A farther object ii to an con- 
atmet the motor that no v alve driving meeb- 
aniam ia employed, and that the aeveral parts 
may be oaally diaasaetnUed when iieceoaarjr 

OABBUKRTINO BURNER.— B. P 
HckPIN, Box 84S, l)eQuincy, La The ob- 
ject of the invenUou ia the provlalnn of a 
burner Indnding oa a part Uicreof a com 
bustion chamber and meana for thoroiiriilj 
ear^roting the fuel and especially one in 
which pruvialoii Is made for the primary oom- 
hnatlon of the fuel, secondary combnatlon of 
which takes place in the apace to be bested, 
with which tte burner ia connected. 

CrRCUIT CONTROLLER FOR IGNI 
TION SYSTEMS,— J n Stbaenh, c/o 
W adilngton Mloaionarr College, Xacoma 
Park, I) 0, The inventlou relates generally 
to an apparatni for controlling the ignition 
system M an internal combustion engine, 
and particularly to a circuit controller which 
is governed by the lubricating system of an 
engine for automatically distributing the 
ignitiQO system and giving a visual Indies 
tlon when the oU in the ayatem la InroflUdent 
to properly lubricate the enginn. 

PACKING GLAND.— L. B- JoYirn, e/o 
L. S. Haas, Opelonaaa, lit An object of ^ 
Invention is to provide a form of pocking 
riond that la partlcnlariy adapted for aptdi 
cation to a cylinder of an Internal combus- 
thm mglne. A further object la to provide a 
pmetieal tneana for effecting a light between 
a cylinder and the parts asaoclated tberesrlth 
in nieh a manner as to permit aneb aaao- 
dated parts to aatiafactorily perform the 
funetiona for which they are d«^ed 

LOCK FOR INDUCTION COILS — H F 
Mauuibb, 16R Bast End Ave^ New York, 
N Y Tbe object of the invention is te pro- 
vide a combined testing and locking devioe 
for iimitioq systems, and ia espedaHy de- 
slgned for noe in eonnertinn with tbe igni- 
tion ayatem of an internal combnation engine. 
An object ia to render tha function of all of 
the colls inactive whereby to provide in effect; 
an anti theft device in connection with a. 
testing device. 

nYDROHETEB.— B. L. CAunKVU 60 ILI 
Chicago Ave., Chicago, IR Among the ob* 
jects of the Invention is to provide a hydrom- 
eter to be used with storage batteries wUeb 
are charged by dynamoa driven by Internal 
oembasdoo engines^ tbe mala parposs bdng 
to provide a hydrometer whidi indlcatss tbe 
amount of fuel to be used in tbe englno to 
mn the dynamo for charging tbe battery to 
a predetermined point. 

INTERNAL COMBUCmON ENGINE.— 
J B. and T B. Eruuui, Cochran, Ga. This 
Invention rdatea to englnea of the foor-cyde 
type, Its pnrpoee la the provision of an on 
gine In wbldi the deterioration from wear of 
ihB work cyUtider and work piston U ma- 
terially rsdwesd by tbe employment of msana 
to receive tbe sldsway thrusts, and to rt- 
Ueve tbs work cyttndsr and piston of all duty 
axe spt that of petforming the operatlona of 


ths cylinder, wberaby tfoahle resattlttg ftom 
leakage pest tbs piston Is di^^^ atedi 
ROTARY ENGINfL — A. J Ammoir. 
508 Atlautie Are., Brooklyn, N Y Among 
the dijeeti of tbe Inventioa is to provide an 
engine to wfaleh there la a rotor baring 
one or more abutments formed Integral there- 
with or rigidly secured thereto, there bsiiif | 
provided mesns to admit tbe sxpanslvs a 
dlnm In pre d e te rmined quantittea at tbe do- 
slmd moment with rnapeot to the poaltkm of 
tbe abutmenta, tbe entire structure beuig| 
almplo, compact and well balanced. 


Raiiwaya and Thalr A ce saaoriaa 


FREIGHT CAR DOOR.— J Lyona, e/o 
Bdtund, R. S Union iVpot, Ogden. Utah. 
Among the objects Is to provide a door whldi 
will hiinkle when the oar bulges and at aU 
times conform to the steps of ths side wall 
of the car so that it will not jam when the 
box <*ar beaomsa old and gem out of shape. 
A further object Is to provide a track upon 
whiefa the door slides, and a bonring for tbe 
track whirb will effe^vely protect the same 
from dampuesi in Inciament weather 

PAR WHEEL RERAILING BLOCK.— W 
Matuct, Box 100 Stone dty^ Kj The ob- 
ject of the invention is tn provide a pair of 
blocks whereby a derailed oar may be re- 
placed npun the track. The device consists 
of an outside and an inside block, a gnlde- 
rib on the top anrfocc of eaeh block adapted 
to cooperate with the flanges of the ear 
wheels to guide tbe wheels toward the rails 
and a tlltable riatform on tbe top of tbe 
outside block adapted to rest upon the ad- 
jacent rolL 

TROrxBY WHEEL— E. T Thatki, 
Box 663, Charieston, AVest Va. An object 
of the Invendoii ie to provide a trolley wheel 
which Is durable in construction, smooth and 
even running in operation and easy and in- 
expensive to mannfactnre A farther object 
la to provide a wheel which ia ao organised 
as to pcssB o s tn aasembly all the features of 
a tmltary construction and at the same tiinc 
provide for easy removal and replacement 
for repair 


Pertaining to Raertation 


simalats timlownt Jgsmktt|N|MdbHkldB| 
it rissa and hOm giva Mw IssgkuMlsoi ttet 
ttelMMkifooptolui&ifMotIfotooMik ^ 

TOY<— W. CL Baomt. 6 Bast W it» 
New Ysrib K- Y. Ths objsot of tblr lauoo- 
tta Is to prodoeo o loy wUek may bs pdil- 
tfooad over tte white Imys of a ssU-pls^g 
or aatoaMtla piano and m tbo keys toovt Op 
and qown, tbs toy will opsrata to rimtdata a 
danctof flgufs. 

AHUSSbCENT APPARATUS --F. R,i 
CsBsna, 813 W Mid 8t„ Ntw Yorfo N. T. 
Tte ohjcK otf this invention is to morido an 
amna sment apparatus for use in {doaontt re- 
aorta, agUbltion grounds, fairs and Rte 
plaosir mid arrange to onaUs a aomber of 
idaysrs to portMpato at tte aano tinm and 
witk equal chance of all tbe players to aofr 
n^m^lny play tbs game in tte shortest tissa. 
Tlis gams oonrists of mochanically inflating 
toy ba n e on a undsr air prsmnrs uatil tte flist 
eaa bnrsts^ tiros finishing tte game. 

AHU8BUENT DEVICE. — H. A K. 
HmoamTU, e/o General Delivery, MUca (Xty, 
Hoot Tte invention rdatea to a pleasurs 
railway, oommonly known os a **k)op-t^ 
loop." Tte object Is to ao construct a pleas 
ure railway with a aafoty devloe tbat any 
possibnily of tte vehicle carrying the pa w s on 
gors leering tte track and reanlting in an 
accident Is preduded. 

TOY,— L. Hxng, 884 Rector St. Perib 
Amboy, N 3 The invention relates to a 
ndniotors rep r ese n tation of a flying maddne 
or other moving diject with apring motor 
nmana for revolring tbe ntiuiatare on a plane 
aroond a vertioo! axis. The device is dur- 
able, of simple conatmetion and readily oper^ 
aUe by children, and is adapted to furnish 
a high degreo of arausemont tritbont UabUity 
of injury 

AMUSEMENT DEVIGEL— O a Wmoa, 
Box 148, OakUnd, Calit This inveution bos 
reference to a pisring board on whIdi tte 
alphabet and other Indieatliig diaraeters are 
written, and a pointer which, when the fin 
gers of one or more persona are lightly rested 
tli«reoi}, win move witteat eonsdous voli- 
tion or effort, and develop inedlamistie mes- 
sages by msana of tte pointer coi^jMmiting 
with tbe indicating cfaaractors on tte board. 


TOY--U Manks. 441 R 187tii St, New 
York, N Y The Invention relates to gyro- 
scopic aerial tupo. An object Is to prorids 
an attractive toy for {flaying varioua gamss 
in which one or more persona may enjoy the 
aport and in which the quolltiM of okiU, 
judgment and lurk play proportionate parts 
In the operation of tte same. 

CAB FOR PLEAStTRB RAILWAYS.— 
H E. Ruhl, c/o H R Tudor, 35 Haw^ 
tbome St, Brooklyn, N Y Among tbe d»- 
Jocts of tbe inventitin is to provide a pleasure 
railway car eumpriaing u truck, a car body, 
a pivot pin oonnocting tte oar body with the 
truck. Um truck and tte car body baring 
annular concentric grooves and tongues one 
engaging the other, tte center of the grooves 
and tongues oolnddlng with tbe axis of the 
pivot pin 

DRAFT M EANS FOB THE CABS OF 
PLEASURE VEHICLES— H R Bxxhl, 
c/o XL R Tudor, 85 Hawthorne St, Brook- 
lyn, N Y Tbe Invention relates to amuaa- 
ment apparatua for ooe In pleaaure naorta. 
An obj^ is to provide means adapted to be 
engaged by tbe traveling diain for carrying 
tbe car to the top of tte n|>-traok, and means 
for preventing obock with tbe engafement of 
tbe chain wltii the draft meana. 

AMUSEMENT DEVIOR— W. a Hap- 
£KT, S East 48d Bt . New York, N Y This 
inventor has been granted three patents of a , 
similar nature for amusement d^oes to bsi 
used in conueotion with automatic or sdf-i 
playing ploutis. Tbe objects are to prorids I 
:a plurality of heads of persona or animals | 
which arc so conatmetod that when placed I 
npun tbe white keys of a piano tte movcoMBt ! 
of keys raiaea and permits tbe lowering of 
the tongues so as to simulate tbe opening of 
the moutln. A further object Is to combine 
with sudi {dctoiial represeotatimis a ssp- 
arato base member provided witii Indspend- 
ent flatm which may be podtieoed under tte 
heads over tbe white keys. 

JUVENILE BLOCKS.— W a Haiw, 
8 Boat 48d St, New York. N T Ite to- 
ventSoB rdetee to blocks which ces not only 
be used In the manner in whXA eodi 
are eoumonly used, bnt also may be used in 
combination with a edf-playing or auto- 
matic pbUBo, Tte eblaet is to prorids block s 
haring upon Adr sarfaew a ptocuro of tte 
upper part cl a haa< dtter of a veno m or 
an animal, wUck when plaoid upon tte 
white keys ol a piano, one of tte Mn 


Pertaliiing to Vehkiea 

COMBINED WAGON AND AUTOMO- 
BILE TRUCK DUMPING AND WEIGH- 
ING PLATFORM.— J Mctub and F J 
Mahoeap, 529 Mall St, Portland, Ore. An 
object of the Invention la the prorUlon of 
an apparatus whiefa U entirely salf-oontnln s d 
in the oeuse that It dlmlnates tiM ncouedty 
of making any connectiona in tte modumiam 
or parts dtber before or after wdridug, and 
a further object ia tbe proriafon of an appa- 
ratus which may be oontrdlsd and aotuatsd 
through tte slmpls operation of a readily 
rsverdble daotrlo motor 


TRACK.— G Kumas, 125 Grand Avfl., 
Grand Junction, Odo. This Invention re- 
lates to tracks for vehldcs, which wlU eUm- 
Inato tte necessity of building expeodvs 
roads in Inaecessibls iflaeeo. An objcM is to 
provide a track which la made In oeetloas. 
whidi will conveniently aoeommodato motor 
vehicles, and which can be qnWy laid down 
or tahon up. A further object la to provide 
a track whiefa Is useful as a traffic Uak In 
regions oeonpied by industries such as oHn- 
Ing or lumbering, or for devated traflto !■ 
oongssted dtlsa, 

SIGNAL LAMP— R R Boanrooir, 810 
Lincoln St, OroriHe, Calif, The primaiy 
object of tte Ittvention la to provkla a rsad- 
ihf adJustaUo lamp for antomobOea and mo- 
tor cars in connsetioB with nwUly and sadly 
operable moans for adjuoting tte asms so 
that a signal may be given to otter vshldss 
at tuning or stoppinf points, 

DIBTBIBUTOR-J F AlEAnm, q/O 
Flymontk Aoto and Supply Co„ Flymoodb 
Pa. Tte tnrontion rslatoa to a ute moh n e igal- 
tion artisma and mors partiddnrtj to an 
ignition dfotrllmtor for Ford aotomokHi^ 
wkfoh wtn avoid tte am of lodlridBal ritea-< 
tors tn tbe hUfk tonoloa ooaqeetioM and wfll 
permit of tte uas of a dngia ribradag doll 
ao that tte tfoadvantagos dna to latiln tiro 
oraal iadlridual ribratoro wffl te arokddl 


CHAIN APPLlOATOR-a (t FassUT, 
RowAn, lowiL Tte tarontSos tdatofi to n 
dories for attosUng antMdd dui^ in posl> 


witteqt Isarias tte drivos^s osat a 
stMW^tte eaf^ vitftevt toodiM 

way, tarn cnawa nr poim isat wwmm PSP* 
«mIM at awMaat mm 
mm. ^ 



billw Movidid bv lidMRiDHktf '^******"** vUmc 
an owMilir airiiNr aavfHiiM. 
vnm Aitiioa-4 

fit. " 




paHioMa, n ftt n e. Id a 

rtnwtnrsiinqt aHfohMWflff fo s 

^ ®^t waar dn R 

also flutter fanotftoM to akindlok 

nd to prorids an sktetiro tr n d f y s Miftear 
Urn derias is atraumforantiany adknflwa, 
Nttdariiqr it appUeaNla tb tiros bf taefote 


DIFTORENTIAL TEANSlCXSfflON 
QEABINO^P V Twun, Canyrd t XL 
O. A., Moline, HL Tte iavehtieo has fdr Ito 
object to prorids a dUBarantial unit So oMi^ 
strnctod tliat a grSater persmitage of tte ssr 
gitto power la availabla for drirfog tte vw 
Ud^ and In which tte str ssses om aentinm 


dua to tte tnuiamtaafoo of power ttera- 
tteougb, are nnlformly telaneen ao that tte 
wear on tte unit is isdnoed and Its Hfo 


Dnow, Bos 


HYDROMBTEtL— W R 
154, Lankershirsb OalR Tte 

latoe In general to byd 

pcrtionlariy te a hydromstor adapted for naa 
in testing storags batteriea of adtooMMlaa 
Tte object Is to proride a hydrometer whiak 
is a non-oonduetor, which win not te ran^ 
ersd inaeenrato by riitns of vaiiatloiia to 
tomperaturo and which wiB bt tSmm avail- 
aUa to aeeurataly teat tte atorsis batteriao 
of antomobOes, 


ROAD INDICATORS CA3Cmrx,8SI4 
Prospect AvCh Oevelaiid, OUo.r An okfodt 
of tte Invention is to provide n rood map In 
tbe form of a strip wound upoa roils UM to 
provide means for antwnaHcsily exposing 
that part of tk« strip Fhidi laAostis tte 
partlrolar road over whidi tte vsldds Is 
passing, ofid also Indlcatos tte dtnotioii to te 
taken when ercNm-roads ate reached, Tte de- 
vice may be oonveiiisntiy monntsd on Ike 
dashboard of an aOtomobfls. 

DIFFERENTIAL GEARING — F 1^ 
OiAWFom, e/o First National Bank, York, 
Nsb. It ia tte purpoas of tiiia lavontion to 
prorido a diffemtial gsoilng wkieh anto- 
matieally limits its scops of dUbrontiatfon, 
neither preventing or allowing of eomdeto 
dUforonnatioo ao tbat powor u sapplM to 
both wheelq at an timen Tte Invention ab- 
lown of mazinniin dUforontiatioa, yet psw 
UMto any greator afferondatioa, whoa at 
tte aamo time permitting either wM to act 
anywhere between tte ratio of U whlto tte 
othor wbed is oompeosatitol bom 5JL 

TRACTOR WHEEL AND SdUPBR-* 
F F, Amnauf, B.FD No. 8, Watkins, Mton. 
Tte general objeec of tte tnrontion la to 
prorido a irimd pr ms n ting a duplox tead 
with an oannlav daaranoe spaee bo t wee u the 
indiriaMl trsada. A wraper Is arranged to 
coast with tte dnite treada to yield to tte 
preasore of a otona or otiier hard ouk e tmm e 
U wedgdi in tiw wted and tandng ttero- 


BADIATOB^Ad Bamunttb 51S Mria 
St, WakedaU, Maoi, Tte tovmrtlen rdafoa 
to radiators of the type need to eonne eti o a . 
with motor vihlde s , tim ohjeec Is toproride 
a radiator formed from asetions todi 

of oa^ otter, and aohneotod w|to < 
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'• i Ji ginro cVnoB amd bbaksI 
r «ScroM!.-0. Ii. Lmrn. SM W 
CSUeaffOb Bl TUt Invontton b 
to 4uur wriiinf «C «r nntat* par- 
_ j «jF PentroUtnt the dtiaotke of awaa- 
BMiri rit tiM aaUda fear fiaacMUModof tbaj 
Mote* ^ poarar Cram the vMI or whaab 
nt ana aim wUb tlMaa at tha otbar 
mntiiM to rotate imdar powar* Tba pii- 
ri b tea prarbba oC nateq^a and 
.. > wa dni ri aw capnbla pC aaateri hr 
y lloaa te tea kanda af tea optrater, 
and b ap>HeaMa to yarbaa tppaa aC traateni 
TBkCXp% nt a SK SHO AND OON- 
9ROUIN« DB?IOB<^B. 7* HaaoEB, 
teJPJXNal,SprlMFVaSnrollL An ohJeet 
aC cUa tnvaaPbn b te ptoVUa a davlea har- 
Im wanna aonoanriwt irlte tea atearitia madi- 
aatap ola ttaeter ter rtettap tea latter Crom 
a triilbr and kavlof addlctoaal manna for 
mntrriBiit tea datdi marhaniwn of tea 
tratfter foom tea traUar A fnrtear objact 
b to pte rida meana ooanaetlnf wlte tea 
Bteartof wateanbm oC a traotor to hou tee 
teMria to lomri poritkm to team travri oC 
arite jn In a atealriit dbaodoa. 
ADJCjTrABLB BTEERINO WHSBD.*- 
T W Paob, 800 Latopatta St, New York, 
K* Y* Tib priauwr objaet ot teb InTaotem 
b to prpvlda maana wfaarebf tea atoarlna 
wJwri of a motor TaUab may ba anipdariy 
fflaptaail vlte ralatem to tea drivar'a aaat 
A mrtete oldaat b to ao eoiatruat tea mate 
anton teat tea ataertog poat b loakad and 
t lia taky maliitatoad to ite adjnatobb poaltkm. 

DXBBCTION JNDXOATOa—Ao F 
Lama 844 Beate Slat Ot, Roriuway Beate, 
N Y Tka toaaatloa oootanplataa tea pro- 
abba of a daaloa white will affaetiaalj bdi- 
onto tea totantkn rif tea driaar to turn or 
site folbfwlna traflb* Ooa of tlia prtoripal 
riMaata b to proalda a rimpla, loaapenalaa 
and ODmpaet toteaatov arUte b applbrida to 
aay otaiidaid form ot aahirio now in ooa, and 
ana wUte b located within oonaanbnt Mate 
of tea opacatoCp 
LOCK non 8PABB RIMS AND TIBSS. 
— H Mo BaMRDiOK, addvaaa & RL Klneada, 
Boa 181, Hnntliurton, W Ta. Aa iaaantloa 
rriatiar to a daaloa for boktog a apart rim 
and dre to the brateat or oarnar poalSonad 
at tea ride ar rear of a ntebb for earrjiiig 
ante apoM parta and moca partteobriy for 
a loek tkarafor adapted to prarant a atraliAt 
aide rim or a riiatear rCm npon white h 
moaotod m tire oaring (roaa keing loot from 
tkt br ack et or ramorad by an naantliorbad 


PSnvOOOK OPBNINO AND OLOSINO 
XnmoR.-^ R. Rom and A. M. Dvim 
adtfrma W A Oabto, 8180 Pott St, San 
Francboo^ Oaltf. WkUa rriatlng to ganaral 
to art toto it aa for aotomridlaa, tea tovantkm 
rafoffb more parttonlaib to a tool for open- 
ing and teNut pat mefc a white am ordtoar- 
fly ba p tod to more Or bv toaeeaoalUa pbcm 
aa teb motor of an antoaroUb bat white 
maalba oyonad aad ebmd at aartain ttmaa. 
One of tea bMatto b to prorida a tori nAIte 
may bo manafoefarod at bw coat aaafly ap- 
pBpft bad oapteb of naa with great aAcbnay 
AldrdliOBIliJl BBAB Bl[ONAL.->A. 
lum lOB OritM ytv, Rathwrfotd, N 3 


TUb tovaatem hag tor Ua obJaet to prorida 
a oo n a iniwtig o whimiD riyaau will bo pro- 
vided aad rotmaabd to tea front part of tea 
agtqatob tt a to each way that tea drirar may 
indto a b dUforant ooodidona, to be ooan from 
tea rear, at any rime. Another obiaot b to 
provide rignab for tea rear of an aatomofafla 
and oparariug mateanbin therefor white b 
opetahb indapeodantly of the antomoblle 
m a teaniam bat ooacta thamwith. 

POWER TBANSMlTTINa DEVICa— 
T J Wagaa, r/o Woriu Motor Sabo Oou, 
Montgomery, Mo. An Important object of 
tea tovantton b to provlda a power trana- 
mttring devlee hnvlng meana whereby the 
power from a Wtriboa traotor may be trana- 
ndtted to a Under ao aa to operate the 
binder when the ball wheel of the aome can- 
not obtain traerion with the ground. An 
orittr object b to provide a device white 
may be applied to the tmoCor without alter- 
ing tee eonatniction of the aame. (Sm 
ito. A) 

TRANSMISSION MECHANISM — B 8 
Stdwkm and J W Boott, BlaeAebl, W Va. 
Tbo invention relatea to meteanlmn having 
meana wbertey tee tranamUabn goaring bj 
temporarily dbconnected from the drivmi 
and driving meteantaaM during the interval 
when tee apeed teangiug metemniam ia b^g 
operated, thereby preventing breakage by the 
occidental engagement of rapidly moving 
parti. Tl» parpoao b to provl^ meteanbm 
white b aotomatically operabb to bring the 
gean to a dead atop aa anon aa tbo apeed 
teanglng meohaniam b dbconnected from 
the driving and driven mecbaulam. (Bee 
Fig. K) 

SELF-LOADING VEHICLES B.voif 
Oahon, Weet End, N C Thb inventor has 
been granted two patenta of a aimllar nature, 
tbeir parpoae bring the provlalon of a load 
Ing vtem of rimpb and oompaet fsonatrac- 
rion white b In tee form of an attachment 
whereby it b rendered applicable to motor 
trnofca of atandard coaatrncrion for eSecting 
a loading of the truck aa It movaa along over 
tee material to be Introdaced into the vehide 
The iuventtoB b partbolarly derigned, al- 
thoagh not nocMaarily, to the loading of 
motor tmeka with road-maUng materiala, 
•ute 01 gravil, aaud, and the Uka. 

SAFETY FOOT THROTTLE FOB 
AUTOMOBILES.— BL J OuBam. m 
Cheater Ave., Ottumwa, Iowa. The object 
of the iDveodoD b to provide • cenvenieut, 
aafa and effoctlvo arrangement oontroUing 
the aapply of gaa to the intake of tbo motor 
Aa apidiod to a Ford automobUo certain 
other advantage* reaalt, indodlng the adapt- 
ability of the foot eenbri to the opening of 
the riirotUe beyond tea point at white the 
hand lever may be aet, and the aatomatle 
return to the band net porition whenever tee 
foot oontrri b rebaaed. 

SPRING WHEEL.— J A. Livnroa. 8318 
Congrem Ave., Honoton, Tnaa. The parpoae 
of thb invention b to provide a wh^ hav- 
ing reaiUent estenriUe apokea white aupport 
tee hub hi lute manner that when the wheel 
b apidled to the aib of a car, the ear b re- 
■Ulently mapeiMled from the top of the wheel 
rim, whereby a reaiUent aupport b provided 
white abiorbi and thiu prevent! tronamb- 
aion of vlbroriona from the wheel to the axle. 
It b abo a purpoue to provide a whed bav- 
tog atabUblag meana for prevenring lateral 
movemmit of the rim or hub when tee wheri 
b maUng tearp turna. 

STOPPINQ DEVICB FOR STEERING 
APPARATUS.— P D Bunow and W E. 
Bbok, 518 No. Liberty St, Winoton-Salem, 
N O. Hm tovesrion relotM to a atopptog 
divbe for limlring the movemint of a ataer- 


tog appantoi of an aatoBteO* to prevmit 
bcUtig of the apparatus in onp extrema pori- 
rioa ok the odwr, mte locking bring a oom- 
raoa oeeurrauee and eaoriug aeridenta. The 
device b dirooriy attateed to tee front axb 
and b adjuitaUe to auch point oa to fwm 
an abutment on thy apring arm of tee ateer- 
ing apparatna to limit the movemmit 
TIRE MOUNTING.— L. J PoaiifB, 
Room 0, Beate BlocA Lewiaton, Idaho. The 
objeec of the Invention b to provide a mount 
ing of the tearaeter aporifled adapted for 
uae in motor vehiolea of any character, 
wherritt tbe edges of the ahoe or eaatng are 
ao arranged that they may be preawd tightly 
together to aeal the caaing, and wherein 
meana b provided b ecanecrion with tbe 
rim for eecurely damping the edges together 
(See Fig. 0.) 

SYSTEM AND APPARATUS FOR 
OONTBOLLINa MOTORS— A. K. Am 
non, 00 Webator St, Hertford, Goan. The 
object of the invention b to provide a oom- 
paet and simple aptMiratna whereby the move- 
ments of a motor are definitely controlled, 
whether the motor b moving in one diree- 
tioa or anotlier A further object b to pro- 
vide a eontroUer which b adapted to control 
the motor by a minimum number of oper- 
atUma, and to proi-ide maana whereby the 
movement b effertivriy braked at suitable 
intorvab during the operation. 

SIGNALING DEVICE FOR AITTOMO- 
BILES.— A MoLAOK't, 303 Ihitnam Ave, 
Brooklyn, N Y The object of the Invetition 
ia to proride a aigiiaiing device for automo- 
biles aud other vehirlea, arranged to aigiial 
to a following vehicle whether the automo- 
bile b going etroight ahead or intends to 
turn either to the right or to the loft An 
otiter object U to combine the usual toil light 
with the signaling device, and to permit the 
installation of the device with aatnmohilea 
aa now generally coDStmeted. 

SEGMENTAL CASING FOR TIRES — 
R. N Ink, 4327 Forty second St., Ban Diego, 
GaUf. The Invention relatea to pneumatic 
tires, and a particular purpose b tlie prori 
aion of a tire casing supplemented to the 
orfUnary tire caring and coiiatroctod lu such 
form as to be superimposed tliereon when 
the latter b uiulnly wom or punctured, and 
teua, in effect, provide a new casing It b 
also a purpose to provide such caring in a 
multiplicity of segmental sectional, held so as 
to allow of ready removal of any one section 
imbpendsotly 

TRUCK ATTACHMENT FOR AUTO- 
MOBILES — J Andkbson, n04 8 Fimt St, 
Yakima, Waah The principal objeet of the 
inveutioa b to provide an attauhmont that 
may be easily and qnickly applied to tbe 
frame of a pleasurs vehicle to convert tbe 
latter Into a truck, aa welt as to proride for 
the ready removal of the attachmuut to re- 
■tore tee vehicle to its original character A 
more ipedfie object b to eo form the truck 
frame and Ita appurtenances u to stiffen 
and prevent saj^ng of the same or tee 
frame of the teawie when tbe two ere united. 

ARMORED PNEUMATIC TIRB.— G M. 
SrirgMS, IMxon, Cbllf Thb iu\ention re- 
lates more portictiUriy to an armor construc- 
tion invrivliig readily removabb or replace- 
able elonents eapabb of forming a non-ekld 
eurface. An objeet b the proririon of an 
i amuigsmeot which may be reedily adapted 
I to and removed from a pneumatb tire, white 
inriudes readily removable and renewable 
tractive dements white will be rimple and 
inexpMslve and durable and eAdent In uae. 

GATE FOR DUMPING TRUCKS.— H 
Mkcxino, 1044 Hab Plaoe, Bronx, N T 
The object ef the invention b to provide a 


gate for eodwtae dumping on autouMUb or 
powerririveu trutes, or for sidewaya dumping 
on railroad ears, and arranged to Ineors an 
antomatte opening of tee gate oa swinging 
tbe body into dumping porition Anotto 
object b to prevent (Urt ftotn hriging in tlb 
joints, thus iusnriog free opening moveraenL 

SHOCK ABSORBER FOB DRIVE 
SHAFTS,— A B. Havohkbtk 8, 2412 Juliet 
St, Iiue Angeles, Calif Among tbe objeeta 
of the invention la to provide a abock absorb 
hig muchonism which will aorve as a cnahlon 
elthir between tbe transmbi^n and tbe ilif- 
ferential or between the engine and the 
tranambrion of an automobile driving mech- 
anism, nud which will prevent sudden strains 
and jerky motii>u of the car when the otutte 
b thrown lu or tbe emergency brake applied. 

MUFFLER.— n C and B. B. Emmoits, 
No. SyracusL, N Y An object of thb in- 
vention b to construct a mnflbr in white 
tee gasea will travel through a much greater 
Jeugth of cbnnneb than b the onw in a con- 
ventional muffler, and will be ao altered that 
the gasoe will merge in the form of a steady 
stream by reaoon of the twisting action Im- 
parted. A further object is the provbton of 
a rimple form of muffler which may be manu- 
factured at a bw cost. 

MOTOR CAR. — A. LAifUitri, Camerl, 
Italy Tbe indention refers to a motor car 
of rimple const nictiem, in which the porb 
are so deslgnnl ns to realise a substautiri 
saring in weight and sbe. tbe whole portion 
of tbe carriage bngth heretofore allotted to 
the motor and radiator bring aaved without 
prejudiciug the accposibUlty of the motor 


Dcaigna 

DUStON FOR A GAME BOARinR! 
n. ^bTTEB, 850 St. John s l*Iace, Brooklyn 
N Y 

DESIGN FOR A TOY BROOM.— R. 
Nakian, jot Summit Avo., West Huboksn, 
N J 

l)FJ3IGN FOR A LAPEL BUTTON 
ANCHOR.— W Ftaouxa, «7 CorUondt St, 
New lork, N Y 

Diy^lGN FOR A RADIATOR SHELL. 
— G 8 Di ARTK, 119 Mowbray IMace, Kew 
Gardens, L I , N Y 

DESIGN FOR A HOLDER FOB 
TOWELS AND OTHER ARTICLES — 
C A MicUAsaui, 137 Pierson St, Jamaica, 
New York. 

DFJ3IGN FOR A CANDY CONE WITH 
STEM— J Goumnw, J2U HcmI St, Brook 
lyn, N Y 

DKSIONFOB A VALVE— O L Whttb- 
MAN, c/o Amcricau \alve Co., (bxsackle. 
New York. 


wish to call attnitbn to the fact that 
we ere In s position to retidor competent serv- 
kva lu eveiy branch of patent or trads-aiark 
work Our staff la composed ot mschanleat 
eieetrleal and chemical experts, Uiorooghly 
trabed to prepare and pruaeente all patent 
applkatloua, trmipeetiTe of the compbx natora 
of the eobicct-matter Involved or ot tke 
apeclallKd technical or eclentifle knowledge 
required therefor 

We alao have aaanebtea throngfaout the 
world, who aialat in tbe proeecntlon of patent 
and trade-mark appllcatlone (lied la all coun- 
tries forrlgn to the Suited SUtea. 
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Breaking Construction Records 


Since 1920, faced with the 
greateit demand for semce m 
telephone hiftory, the BdlSyitem 
hat lurpasied all previous 
recor ds for the instaUabon of 
new telephone equipment In 
the last two years more thsui 
1,000,000 additional stations 
have beat added to the system 
by oonstnmtion. This is equal to 
the entire number of tdephones 
ui Great Britain 

In 1921 atone, 450,000 new 
poles were placod — enouc^ to 
make a telephone hne from New 
York to Hong Kong The 
aenal wire put mto service in 
the same year, 835,000 miles in 
all, IS enough to stnng 60 wires 
on such a telepiKHie Ime 

1,675,000 miles of wire, en- 
closed UI 1 ,500 miles of cable. 


were added to underground and 
submarme lines m 1921 New 
underground duct totaling 
1 1 ,000,000 feet was oonstnicted, 
this r^msentmg afgmnomately 
300 mules of subway 69 new 
central office builcfi^ and im* 
portant additions were com- 
pleted or m progress, and new 
svotchboards with a capacity of 
many thousands of connectioiis 
were mstalled. 

This equipment added to the 
Bell 3ystera. great thou^ it is 
m volume and value, rmresents 
but a small part of ttie vast 
property whch enables the tde* 
plnme on your desk to give the 
service to which you are accus- 
tomed And to meet the m- 
creasing demands for new 
service, ^ work of construction 
goes on. 
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tiittoiig bMd wtotbgr 
Ptoty imtli map Mde tip west wmt 9i Bef- 
in Lod on Asgut UMh, kere they 

to epUbUeli winter qautent Jjstlti 

loagltiide differ ao fron the duurt thsc tbegr 
sn imaotoible of identlAoptian ] tlwy scree 
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Joskmui Sonnd, 


since VroMaber nunod it M /esra _ 
Hsbtmoo bed gppegrod wbeo Usomillsa wrote 
of Ids srrivsL Tbs AnnspoUs wlrolsss tbs# 
dgnslo were besrd every dsy 

YoestolU lieooMi RoUcs^This mw 
Ooveretneot Brasemn slreody has • wonder- 
fnl ooUaefion of IndUn bnsketry* bsgutifal 
sirowhsado efalpped from Tolesnlo sUs^ siid 
sn important y^oelcal exhibit It bM the 
only axistiny specinen of a I^nto rabbit 
btaakei. wovmi from strlpa of toe tanned 
sklna of many rabbits , then there !s a aoft, 
pliable watof bottlop sdll nsablo dasplta its 
duo years of age, woven in a stltdi that Is a 
loat art, a stitto ao dose toat no reglB wsa 
needed to make the bottle watertight JM- 
ters written by John Muir are also nomberod 
among too tnasares. 

Peericstsd Yol 

drated raw vegetablea are stored in 
eoDtainem at ordinary tsmperatnrea inveati- 
gadona show that todr moisture oontent is 
ImMrtant toetor In their p r eearvatton 
There » a "critical mdsture eontent** bdow 
whidi tbs distinotire color and taate is re- 
tainsd unimpaired for upward of six montos. 
For cabbage this is from 8 to 8B4 jier sent , 
tor onions from 5.74 to 6.64 per cent There 
is more Injury from exposure to sn at- 
mosphere of oompamtively high humidity at 
lower temperatures than from rimllar ex- 
poaure in a dry atmosphere. 

laaanity In Moving Pictnrea. T he 
leading character of a motion picture ro- 
oenUy shown In the theatera of Paria is a 
man iraffering from parette dexoentia. The 
ofaaraeterlMtle symptoms of the disease are 
developed on the screen In a masterly man- 
ner lielmdaiis of grandeur, change of per- 
■onatity, and maniacal sxdtement lead on 
to munlcF and incarceration, and 6naUy to 
death by apoplexy Undoubtedly an alienist 
wsa railed In to supertisc the depiction of 
these symptoms. Hie reslism Is Intense, but 
from that tery intensity objeettona are aris- 
ing, with the warning that predisposed epeo- 
tators may be hurried into a state similar 
to tout portrayed by the chief actor 

The Rclationahip of Abaohitc Magni- 
twle to Space- Velocity.^ A sUtMucal 
study nf the radial, tangential, and spaise- 
veloHtifs of 1860 stars, mostly of types F,[ 
O, K, and M. reiwrted in the Aetro-Phirsieol i 
Jowmtil by W 8 Adams, Q Btromberg, audj 
A H Joy, shows s marked eorrelattott with 
abaolote magnitndea. The reenlts are given 
in the form of equBtiona and tahlci: The 
increase in average epace-velodty for a de- 
rretuw of one magnitude in brigfatoese varies 
with tlio type, but Is of the order of 8 
km/soc The greater homogeneity of the 
giant sUn as a daas and their comparatlvs 
freedom from large individual modoos are| 
indieeteil by the reeulte. At would be ex 
pected for a random distribution of vetodtiee 
as to diractloo, the average radial velodtiee 
are about half the oorreepoadtog average 
spBce-veloddee. 

Mvtul Inlvence of Frawtoofer liaea* 
--•The dispersion tfasory of Fraunhofer Hnes,| 
which assnmea that the linsa are almoet en 
Urdy the effect of anomalous refractfon and 
•eattorlng; was developed by W. H, JoUna 
some years ago and led to the prediction and 
diaeovery of the mutual Influenoa of netib- 
boring Fraunhofer lines for which ocmdnsive 
evldoM is p resented in the psper The 
existence of this effect, not otoerwlss 
plained as yeL is considered by JaUus to 
powerfuny support this theory He o 
dodeA in a recent artide in the lefro-Fhire- 
leol Jowmul, that anonaloue dlapardoii te| 
a moat efleetive, perfaape the only, oauae ef^ 
toe entire llmlnmiter toifts and moeL there- 
forsh elao produce center-ire ridfta If aiH 
the gravitatfonal shift required by toe gea- 
sral vdatirity theory nsy not exist. Of tbs 
666 Unss for wUdi toe UmlHiiotdr toUtal 
were measured at Mt Wilson in 1610 or at 
Kbkalkanal Observatory to 1014-16, 138 have| 
ciuae eompaniona which may be expectid op 
theoretical grounds to toflnenes toeir 
tioa. A study of the oheervatlens 
that tbm is, without doubt, a nrat . 
floeuce equal, on the averag^ to two-dfths| 
of the normal ttmb-eentor ahUt, a 
ea toa rioM dda oanatog an inemaA aaoltoj 
paaioii «n toa rad Mde a to Cf fMA ^ toa 
totft 
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It i» easy to learn to operate the MON- 
ARCH JUNIOR and even begtoeen eae*! 
Jam it It ie equipped to every deudl eeme 
es toe big MONAKCU and ^guaranteed to 
do all Hnall work that anyetbsc UthewlU de. 
You can dad room for a MONARCH 
JUNIOR praotioaUy anywhere to a small 
■hop or work-room to your bomn Write t^ 
day for catalog and full tofbnnetiea aboot 
this remaikahlo— tow priced engtoe latoe. 

m MONARCH MACHlinTOQL 
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mn kA and artlekis of jmnsml Infarisatlpa 
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vatotlito to tJiD d— tH D ini i, maihaak, ttoiwr, 
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Itrbr Hl itory ^ Pltoum Trtrtl — 
1h«nttoc for p l ittttft auM Itto vofot In 
tot p fot fal of (ha Bomto BmiUrt 
EOat^ pUm tad attoval enriotltlto w«r« 
ODOi^ o«t wMl ftnoM imraa tod tro Ho tt 
vUtod Tfct Boouttt Mam to htvt pctfarra d 
tottt pMtltr otpaeti tA Bttiut tad htd 
Uttlt BppnoIttloB for towtil&c Mdhta tnd 
piopfltC OMIfOML 

TtH of LOBdMi*t FoKr— Tbo worst foff 
s{iM VM vliltAd Londn at tht 9n4 of Iwrt 
Komsber It it totfanstod to Imio oott the 
tity tdOOOOOO for Moh of tot torot dnyi it 
ItiM Tnhm vm daltytd ^nlbatM H«1 
nil, tnd 60 Itdtn \Motlt Itjr holptrtt off 
Grsi'totfid whOt 30 anUet twtj tot tun 
I MDitotly Iletlto and property tnf 


ftrtd tUl^ and tls nva were drowned by 
wtlhbif ole pUrt tnit (es wtt doe entirely 
to traoiti and a new eatnpalsn waa lannrbr i 
by too Goal and Smoke Abatement Society 
wito toe objtet of having abatement meatoret 


OMtf BMa a Bad Nama^Tht Bio 
lofieal enrvey warns ns against cfaarglDg 
the erimea of the Knglioh ai arrow to other 
mtfltoert of toe sp arrow family whirfa al 
tbongb esamtlany s e ed eating p^orme great 
aervtM In its raids on Insecta Bven Jays 
<t e w a, ravens and Uaekbtrds, when not too 
nomarons do abi ut as miioh good as barm 
Tbs best polky seems to be nrither deliber 
ately to peraeonte nor protect them The 
owl too bat a bal name yet 00 vaiietlfs 
ftod on rodents and have otoer ueeful haUta, 
amtintt whlcb toe oooasiooal ronrder of a 
oUeken la nagh^ble 

ttiwiia Boym and Color Prtjndictt 
asporter to toe Orient would do well 
to raeognite toe fart that the Cblneae have 
elrong preJodieee as to toe colors used In 
material wrappers snd poster advertising 
often changing their patronage for no other 
fa geiieml red yellow gold bright 
purple and eertaiu aba lee of pink 
are looked upon with favor whlto and Moe 
are mourataf colors, and green is aseodated 
with mlsfevtiuie It is well to leave toe 
dedgaiag of poetots and the get up of al ; 
vevtoitog matter to agooeiea in China that 
art fony In tovdi with local tastee and 
anpengltloiia. I 

Paptf Dspsadant on Foroitn Snpply^j 
In ivao two thirds of onr newsprint was| 
from wood grown on foreign aoU We paid 
$t914W0\W for imported pulp wood wood 
and paper and have beeome to tots 
egtent dependeat nnm markets beyimd our 
oootnl As the Forsst Serviee pointedly 
atatea, wo hava mills witoont formts in toe 
Boat and torwrta without mins In too West 
AUrika. with its iw»«roiis growth of spmea 
and hmnlerlr has bat one ndU AU this 
maang toeto o eed cost and Ugh priees. Nor 
can Canada ha looked to inde&itoly as 
oonreo of sapply The logleal remedy is to 
build more DdQs on the Paetlle dope wUle 
yeforestiiig the East Skill mot ey energy 
and time are demat hri by tl is program 
bat vastly higher penalties will follow oar 

pi MBiit IndUhnuHse 

Qwr PUcd hi (Iw Book Worid^Tho 
English speatog popalothm of too Brltisli 
Empira Is. aooording to toe 1021 censtw 64 
TfSaSB tbs poimlation of the United StotM 
ie 106 SWUOB There are rignldcant oonrlu 
stoM to ba drawn from tbeee dgaree which 
to mueed In nnnbeis by about 60 
speaUng 
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The compete lias of 
Scarretc Tools is de- 
scribed and illttscntcd 
in cho Scamtt Catalog 
22Bai^thcspem 
Su^ementofncwScar 
rsttTooli Writs for frea 
copies 


He has the Smile of Confideiice 

He knows that only tools measunng up to the highest 
standard of acx:uracy can be mark^ with the Starrett 
name 

And there are no “seconds” m the Starrett busmess. 
Men who work metal within close limits— men to whose 
livehhood accurate precision tools are essential — learn 
when they learn their trade that they can always rely 
on the accuracy of any tool that bears the name 
“STARRETT ” 

THE L. 8. STARRETT CO. 

74# ITs //i Gtattf T^mskr 
KUrnt^m M rf k Um X t i 

ATHOL bfASS 



Ntw Starrett Tool for Meaaunng 
ThickaoM of Boilen, Flues, 
Tubliig, Etc 

Tb« L S Stnmtt Gompniiy hms rs 
esntly placed <m the mancet Ks new 
No 176 Micrometer Callner Cage espe 
dally demgaed to facilitate the quick 
and acenrm raeasaremeiit of the walls 
of eyliadncal fonns thrraito a dnlled 
hole or other oonvenient point of aeeesg 
Owmg to Its peeoUar oonstnietion 
thu tool ren d ers soowt readings aa easy 
to obtain upon enrved fimns as upon 
flat matmdaT 

aavfla 

BMBti flroin 0 to a : 

cfaainch ltlsi^eq[olMM *^tbe 


Starrett micrometer lock nut and 
rattoet stop 

The No 176 Starrott Micrometer Cal 
ijper Gw is now m extennve use by 
u S Government Tnhpeetors and 
recommended for genetnl use in testmg 
boilers flueg, tubmg drawn die work 
etc 

Alao a thidcness gage but ono ouite 
driferent from the micrometer caUper 
described in the preceding paragrMM 
IS the Starrett No 170 Dial Sheet Gage 
for measanng the thlcknes<v of «heet 
metal fibre paper cloth celluloid etc 

Suppose* for instance you want to 
measure the thickness of the pwr on 
whkk this is printed If you nave a 
Stamtt No 170 Dial Sheet Gage you 
can get the exact dimension in a July 
A pressure on the tiramb button 


pern t the bl eet to be nserted between 
tuo contacts Release of the pressure 
cau'ves the tl ickness of the paper to be 
instantly indicated on the dial 
With this instrument the thiekiiess of 
any material up to X.i0 inches can be 
accurately measured by thousandths of 
on inch 

New Supplement to Starrett 
Catalog Featurea New Tools 
Both of the tools outlined m the fore 
going are illustrated and desenbed in 
detail with other new and interesting 
Starrett Tools in a special Supidement 
to the Starrett Catalog No 22 B 
Copies of both Catalog and ^ppleroeot 
may to had ftoe by appl>uig to The 
U S Stamtt Conuiany Athol Mass, 
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Where Use Approaches Abase 

A bit btm lot b conlD| id nerrily •! ch« «id of the lolgiBi Uo* 
Soddtaly it twgnr o t Md brioap up bcpll DgolMt « aCiMiip or tiOD 

Sonttbttig hM iotlo aivfl 

If tbc wire rope doctn t etrctefa it will break II It atretcber ead 
■tayt ■trctcbed chaaeet are it wilt break neat tuee If it ■tretchea 
and retuma lo ita original ahapa it will atill be food lor maoj aaotber 
racfciod attaia 

Yellow Straad Wire Rope by ite very a^re m aiipffefDe la with 
■tandiad uauaoal atreaaea Tbe ateal wire la eapedally drawn to our 
own apceiUcatiooa Powerful naehloea dceilMd aod built by na, 
make ihia anpenor wire into aupcnor rope 

One atraad ta paiated Yalkiw to diatioduiab it la appearaaoe aa it 
dwtindBiahea itaaK la par lormaaca from alt ordinary wire rapca 

For eeofiomy end reel wire rope aatMlaottcui you wiU do well to 
^eafy Yellow Strand 

Tbia eompaay alao makea all alandard gradea ol wire ropa for all 


BRODERICK & BASCOM ROPE CO » ST LOUIS 

AraacAra Naw York and Seattle I erlenra St Loula and Baattla 


■MitMAwewSMHiAPoweniMl AwMlock 

■MbUe Btmmnrim of Yellew Slnuid Wbe Boo* here iCroealr 
mmcM tti awialvw In Um hem el Morim the mum evw 

YELLOW STRAND 

WIRE RORE 


INVENTIONS 
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nrm,PSKB ealateee tella pee the hted er 
I a wtrvlniTrlephiine te own ao that re« 

irrelvelnrourewenner an tbe latntiiewa 

Pterjr boM win am have a wlrvlrw Me- 

We 


MMKdllradhMhmildw ^ — 

aHOMciw WriwIatUtafcm Tw 

abort llw ertrartai a m i l M a ef tfca aga fcaw te l 

aWiplUaomtaaoaiaaWaftmma 

eaaw jffM ^foeS M fone 

WHieibr near aaaw 


Mo w t a oma*! ward A Oo. 

rf Mliii cuUmm ahRari 
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Will ba eioaad for a tbna Ttm 
merhaad yramme fcaS waafcanaw m» 
wbldi SMat be eenriforaMy Miafoieed ft 
la e ap a d a ll y wmA aooth of wbaiu the two 
tanneli join Cba oenter foat ln^ eu the 
ItaUuMds 

Vffsct M BrldMOr^Tlio dfsel 
ol etuty aboK aud blow daUierad by iiovinf 
▼ahletai fo cmalnt a brtdce la meaaared 
with aeljniriSe mdato by a new laetromebt 
ad by tba Bnraau of Pubbo Roada At^ 


the bndce etmetiire Uiie luatra 
a pbotoffrapUe reoord erf 
oC the movliic load The devSee wtU 
greatKy eontcihute to aafety In boOdlnc and 
malutaintng bndfM 

fWniml YS. AIrpUaa — Sevenl BntUhl 
daUlca, aa well aa aemi-edentl^ 
ttfoal oanuMt hava baeii apaonladns raoentlyl 
on thla tmile, and exprearins a more or kaa 
delljilta bMlaf that tbe projected oonatmetlon 
of a Channel ttmoel ought never be cnrrled 
oot beeanae of tlw very atrennooe eompeOtiQn 
wLloh air tranaport aoold be in a poaltloB 
to offer by tbe tfma andi a tonnel could b«| 
eompletad and got into oparation 

8trcat-Car RooiM In many of our Ursa 
ndea art largely the revolt of the r ~ 
enaual npgitiath that haa determined 
layout of the e tree ta thomael^ee Few of 
o ir largeet miinielpaUtlea would fail to bene- 
fit from an endneenng anirey of tbeae roatea{ 
with a view of rearrangement BoiA a anr- 
vey waa recently made In Naw York and no 
layman can examine the reco wn iendationa of| 
the eommlttee without appreciating tbe Im 
pn vement In aerv i ce whkh would raanlt from 
their adoptlott 

Newfoundland Watar Powar^A total 
of dSQOOO homepower la eadaated aa the 
probable ontpot of a project which cornea 
from a rathtr mrprtaiaf locality The devel 
pment la to be undertaken of the Hnmber 
Valley Newfoundland with tiie expendltiire 
of IT 000 000 arltbln the next two yeata The 
power project la tied np with logging and 
other operatlona In a way which ulU Involva 
the permanent employment of 1000 men In 
the workt and 2000 more in the wood* The 
paper reacuroea of tbe idand will ba very 
largely expanded by tba new developiBant, 
which la actually under eontract at the prea 
ent writing 

Wood Sggggwiif InvagUyatloag. Thg 
air Maaoning of wood k atill in tiie mle-of 
thumb ntage henee the experimanta now be- 
ing conducted by the Foreat Prodoota Labor- 
atory in cooperation with aawmUla and wood 
Qtiliaation planu to detarmina piUng prae 
tice that abaO raanlt in tbe faaceat drying 
ratea conetatMit with leaat depreciatloa ol 
■toek, leaat amonnt of reQulred yard apaea 
and lowaat handling raata abould nettle tba 
Oueatum whether lumber ehonld be dried 
partly at tbe mill and partly at the ntiUaW' 
don plant or conpletaly dried at tba mill, 
and alao tbe oomparatlTe deeftrahdlty of air- 
■eaaottlng and kiin-dryliig 

MoveuMBto lu Cancraia Banda am of u 
eurpruing varlaCy and a aurpnamg ampli 
tnde aeeordlnc to mellmlnary obnarvatlm 
on the Plttibarg Cal exparlmental highway 
which in to be taated to deatmctloB Xmgo 
lar longitudinal bocUing or wave movemaul 
of tbe fndtvidiMd daba oocarA wMi contrac- 
tion cracka at the create of thaw waves 
warphig of tbe croee aeethm la for mora pro 
ttonneed thou had aver been Imamnad Cfo 
edgea cupping up at niidit sod oura^ 
in the daytime and tempmatora difhi 
are ohaenad of aa nmeh aa 7 degraaa betwan 
top axul bottom of the pavement the top be- 
ing of couraa oddar in the ' 
norincr la the afternoon 


Tha Snow Rtmargl mhiA wm jplunsd 
by amoral Butea for tba purpoaa erkeepfog 
highwaya open during the pwt wfoter heal 
been paHleularly effeedva throughout Naw 
Jofuay and PeuDBrlvauMu In tha.forsMr 
Btata the very hatvy anowM of Jamiary 
2S29 at no tliMlad tobloAadfoethf luM 
duonifo routcii addle Pmnuqrtvanla waa a&k 
with tbe axoeptleu aC teikpocM ‘ 

adea doe te a arto u a drifting; Ap „ 

tiva L incofo ffighway opmi thtoudboot fog 
wfnfor Naw York Otty l!ki«foa Yfoa fli^ i 
lai^ tMcamd# te JMttng l^ftMilg 
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ASBOTDS PRODUCT* 

For over a oaorter of a csBteF* 
OARCO Asbsstos Ptodact a 
hava ipteodhfly aervad die Id-^ 
duatrioa of theNaboiLWhelbar 
itba asbeatoa brake Hnina for 
your ear, aabealoa heater cord* 
peclrfnta or teatilea, the natw 
QARCO** in aasurance of 
quality. Produced by tha 


tilaa in Amarica, »u R _ 
modem plant, QARCO prod* 
ucta offer die uea 



Both Eyes Open Gnn Sight 




*3 lUNomNDma SKuir CO. go 
VO_AakMAM.LMMI«ICwU*A. OO 








cm Ul HiM. la BiMMI 
tevMttm 4C tlw alte fi i crt Hmm 
ilCM m am «c ImwAt* m Oajr 
VW mcay Cc macM i lAataatctlo 
mpy cC i lwi tiM lliit i^ tc. icnito 

m WMmHf ci ciT oui« cikitkiMttM 
wpirlwnn aMW tti* hici of eo«c 


Bill Satycfaw**I<iCthcr biltc tlMt hare 
tata rvChad iNin Mndca neei aot b« ra 
gmM ic a total loaa a ntM la Jfa- 
«MMrt oi J«B«W7 t«*t li tektn aa takt 
k mtiM oC rMfeoTiiff tlw Mta to aervtoa 
aftor foMordaf thin wldi w o v en cotton 
hMt la iaac n had In anfldent datail to 
aniba poiilbli tbe appl toat l on oC tha Inatnio 


WfaU Pmat aW Mcfblnaa^Miudi ia 
writtoa ape aoMI tbcaa daya about too naoM 
tobr ot proper Umtiaif la too fietory and 
Uaattnr aa^naofa faavo doM aooM vory oao- 
fol tUnpi to mv abop walla and wtodowa. 
A atw atom of oonaldaraMa Intanot In 
tUa dlnotlan tiwwlato in tha Uboral appliaa 
tloc of c aoatina of wbtto paint to tba latbasp 
ptantoi and otbar wachlnaa aboat too mop 

TIm IctcrrIiaccciMB Pyrewetor— To 
tboaa wbo kara boon In tbo haUt of looklac 
upon tbo tbarmoeoopla aa cmantlally a eat 
OMtty atur wboaa eallbrathm moat ba 
dOM Mpuataly for aaab eonpla and with 
apdl pabm It will oooa aa a abock to laan 
tbit tbofi la now 00 tho market a pmmetor 
wboaa tharmpeonpla ean ba replaead by the 
OMT abac ttodaeamant la Moeanry Sock a 
pytomator la obvkmidy modk ahoaper In oaa 
toaa oaa In wUeb Cba aooplaa mnat be 
bonabt eomplatoly amcmhlad. 

Watt M Tolaniwa Gecaar-^mnwa 
Perbar In a rooc a t laaoa of Amenoao ifa 
ebln irf ■abaa a point wbleh la obvionaly 
a food o«a bttt wfakl wo do not raeaU 
havlnf aaan brongbt oat aipHdtly until now 
In praottonOy mfy aaoa wbara a pair of 
ao and latpo iifw la naod tba deiden of 
gifa and piMo lacm la auoh tbnt one gage 
makaa ioctoat with all tha paaaed plaim 
and gota ooattoiioiii waar wfalla the other 
gaga makaa oontaot only with the ovenlaa 
or un da nrf ae minority aod aaeordlngly goto 
bttk wear Tn moat tkoot It la probably 
the pmedea to diaeard the gage wbeo It 
•bowa waar bayond a daflnito hmit It ia 
■nggmtod that In many oaaaa a nvimm of 
the tolmniMa damandad la tha dicaotlea tl at 
leada to tfala wear would leave the prodoot 
in bmt an cM ahmoa aa batoin end aava 
muab npg aapanaa. ▲ **ff6 plug gaga for 
butoM «Mda to asadt afam waara out al 
moat ImmadUMy gad ott on which the 
gaga-mabor toabaa oven a miht mlnna tolcr- 
anaa la pnHl y won out batora it la avar 


llaiHriclkg JUcmfaigm^Alumlnum an 
ton a* tefgaUr Imo madblna oonatnwtfon to- 
day that ft la Bipiaaary to atadr mwdy Ita 
aharaatariatlcg fn wt atand 

point Bona aseanent praetlaal advice on 
the nablaet la advan in a haniboek pahUabed 
by tba Britlah Alnmlnam Company Ilia 
oonqpatt baa Intaatlgatod thorougfaty tha 
nnannw ibtttmim alloya with a Haw m 
datotmlnlng iholr maditnhig qoaltttoa and 
tba ntoiC aeftaWa traatraant I^r tuvnlnf 
dtHUng or ndHtog a high apead la found boat 
and dm toda mould have acute cutting 
admt prgfiiMUy Cnimed on an oO atone 
Bar tha efomnnao angla of a latha tooth lb 
dtofaaa to BC la advtaad and with tha 
mnaltor cngla m d dagrao top rnka may ba 
ghac Ocdlag apaada itf about 600 foot par 
ntenti an Mndgribta and a baaHar and 
fiator fmi mm wlfb braai may ba amployad 
Tto dmnnrl^n anMOeM n eoeelel aUor le aui^ 

wliSSgyti * hSa 

WBt «d teoudat^ alddi teWto to 
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T^UMORITE comes with 135 to 140 1-^4 x 8 
sticks to the 50 lb case — regular 40% dyna- 
mite has 100 sheks to the case 

The pnee is the same per case 

Dumonte under ordinary conditions, does the 
work of ‘*40%** stick for stick. 

In addition, Dumonte is a guncotton-mtro- 
glycenn dynamite without a headadhe 

And Dumonte IS non-freezingat any temperature 

Are these advantages m cost and efficiency 
enough to justify ten mmutes of your time — the 
time it wiQ take you to wnte our nearest branch 
office outhning the requirements of your par- 
ticular work? 

Our Service Department has been able to show 
hundreds of operators that Dumonte will do 
their work better or equally well and at a mate- 
rially less cost 

Probably you, too, will be able to save money by 
using Dum<Mite 

E. 1 du Pont do Nomoon A Co., Inc 

Bup kmnt Dm pmHm mmt Sa l as OmsioB 

Wilouiiftogi, Ddawara 
Bnmck OancM 

glrra ngham Ala Huntlag^ W Va gsa FnoclHo Csl f 

Boa oa Mm KanHoXlty, Mo ac umo a Pa 

maiUo N V NowVWk N V laattla Wash 

CU^ jn_ 

at l«iIb% 


D an T w Cola 
Duluth litea 


acraoton Pa 
■aa toa Waah 
apOhBBS WMh 
aprtegflaM I 
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NOffHEADACHE 







NON-FREEZING 
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The disc gets 
the wear— 
not the valve 


T he Jenkina Disc, of rubber compo- 
sition. takes up the wear of fre^nt 
use and ^ves a genuine Jenkins Valve 
life and usefulnew that are pracdcalbr 
unlimited 

Th« dMc, diM to Itt deslbtliiy. eIwet* fornn a 
pcrfaet cooUot with ths $mat ItgivM lo^Mnnoe. 
but wbM necMMfy, e«i ba quicklr rapUecd 
without moovlaa im Talva Irom th« boa 

Jenkins Valves are daii|nad made, tasted, and 
auaraatead for the maximum serviea, not marelv 
UM averafa. and inelude valves of brass, iron, and 
steal for steam* water air fm, oil and otbar 
thiids ud vapors 4t nsam Evtrymktft 

JENKINS BROS. 

rkkMo Pklltdalvkla BoMmi 


flSSnSM l f»«w >f 
t\g i06 JsnJhiii 
* tt andmi‘d Btmat 
Otcbt lalpr 



A counter— like a conscience 

—tells what your machine ought to do, to do nght by 
its owner. It tells what the operator ought to do, to 
do justice by his employer. It wipes out the discrep- 
ancy between the production you now and should 
get, when you equip your machine with a 


Tht Isrft Srf-Aira Jt«t 
e t a fr o v C M«I«r «l ngAt 
it lots than 4 timat 
tit Tk* imaU ResvWii 
aoa CeaiUrr Mow tt 
tkctdk tutrh fitU sis# 




The Set Back Revokiboa Cowler above vec- 

ordi the oul^ of tbs Isipsr noduass wlwre ihs tavola- 
hea of s aWl nm d r.n sa operatMO CouH ons for 
ascii levolutioa sad iPts back to aere bom sav figart bp 
tamisg knob ones mood Sopphsd wdi bom tour to toa 
figurs whasla, sccordiM lo parpom Prim wab foar 
bpwas, ss itliHbstod. IfOOO (wbisel to docoant) 

The SmaD Revohitiaa Coimter at Jeft rscoidi 

ibo oatpot of wmIW merhaise whom a ebsfc iisnlahua 
■Ji r stoi aa opsratwo Tbougb mmH* dm couaiar ■ vary 
'km m i rh i mm iisad a vsn hmk mto of 
. ms km aSmptas^r sdsptod to Us. M-nmami 
mmWiB mSbrZi 4 rua backwsra nasi^ SZoZ 

Tibs i^osAr shoces coemfen >br aff prodbcf-raooNlw par* 

pessi, ani /or ostmtfng mgufNsmsnIi pf Mptdal notars /A >rM 
fs«0 who Aove— or oriffe^s — a eountfry psoUmi. 

The Veeder Mfg. G)., IhriSTcoi 


IWMita and TraSe-MutoNetai 

TMU*Mufc "C. * C.'’--AMwMS Va6*< 
mark darudon fa of maritad iatmat ta tbs 
pnbUa at lars* thia eaaa, OaataraB ittd 
Cbehraa Company; Ltd. flrmly oataMAaksd 
Its rlgbta to tba Wade-floark **0. A C** for 
fiagar ala, pardenlarty in cowlylnatioii with 
tba word * Balfmaf* Tba daeraa In tha 
in qnaatlon mnatty imnad by tha 8np 
Court of tba Dlatrirt of rolqmbla. anjoina a 
firm of local bottlera from nsfng tha trade- 
marks eomplatnad of and dlrocta tba anr- 
randar of. md forbida tba naa of, any labala 
baarlBf aneh tnfringtof marka* which wnold 
tend to daealva tba pnblle aa to tba brand 
of tioasr ala aold 

Cofluaercial Sncceaa aa BvldaMo of In- 
vaatiom.— Tba importaBce m raaobrlno 
any donbta oa to tba quaaClon of invaotlon, 
uf contmoraial aiHaaaa and practlcaMlIty, la 
lary froqnantly dwelt upon by tha oonita in 
daiAlona in patent caaea Boob aoramardal 
auccaas in Itaalf doea not conntituta avldenoa 
of Indention, bat it baa great affart In va- 
sohSng any doabt in raitard thereto In favor 
of tha Inventor Tn a recant decision tba 
T^nitad Stataa Circnlt Conrt of Appaala of 
tha Tlilril Circuit (Sandusky Foundry A 
Machine Co vs Laband, et al 274 F OOT)* 
held that oven aoinawhat vagna and ganend 
proof of eoramamal aoccaae la anSiciant to 
constitnta avidanae of Invention in tha ab- 
setiea of contradiction 

Racavary for Infnngemant of Patattt«-»{ 

In equity tlia rule for rac^overing for In 
frlngamant of a patent la that where tha net 
probta earned by roown of tha lufringamant 
ilo not oiifbclantly companaata tba owner 
of tba patent for its infringement, tbrre may 
In a proper case, be awarded damagea In ad 
ditlon to tha oacartained net prints; and 
punitive damages may bo suai^fM in the 
courts discretion but ordinarily the pe 
ciiniary golna arising from sales of an 
infringing urtUlo dim lose the narfalness and 
cummarcial value of tha thing invauted as 
well M ita (^advantagoa and may well con 
stitnta a guide to the tma mensiira of dam 
ages (Phila Ilnbber Works Co vs V 8 
Uiibbar Reclaiming Works 276 F 600 ) 

Efact of Latar Pstant, In s Suit Upon 
a Prior PatanU—lt » a wall-ostablianod 
principle of law that tha uaniania of a later 
piitint is prims facia n preanmptlon of a 
patentable dltfen nee b« tween it and an 
carlnr patent aa laid donn in a number of 
deumons of tha Bnpreme C*onrt of the United 
Statia for example in MUhr ts HJogla itU 
Co (161 V 8 180) Relying on this da 
cision and others the Ignited Btatea Cirooit 
Conrt of Appeals for the Ninth Circuit, in 
Western Well Works Iimu vs tioyna it 
Rowlar Corporation CMw 466), again 
expreened the rule that tba kHteanca of a 
later patent raises a presumpUon that tha 
invention dalmcd is different from that of 
nn earlier patent and tlia burden of proof 
resta upon the complainant to latablisli 
infringement It must nevertbeleM 
membered that despite this presumption It 
is quite possible for a patent to be infringed 
bv a marfaliM or an articia mhiefa ilscU may 
be covered by one or more perfectly valid* 
later patints and tba qnestion InvdTad is 
not one of actaql infringement but mar^ 
of the burden of proof of audi in frlngamant 

Proper Nanag M Trade-IC«riuk>-ABT- 
one has tba right honestly to naa his own 
name in eonnortion with hla bnoineaa* avan 
thongh this osa should Interfira or Injure 
the hnsincss of another pmvlilad. however* 
that ha ums every najtonnUe means ha can 
to dbttlngnUh bla own busineoa and the mar 
charnhse which ha plaoea on the market from 
tboaa of hla eomp^tor In Btix, Baer A 
Falter Dry Goods (To vs American Plano 
Co 21t F 271, tha Court of Appeals in 
tha XSghth Circuit said *^lt la now aetdad 
beyond controverav that a family sumama la 
Incapable of exHustva appropriation In trade 
Tha right of every man to use hla own nams 
tn his business naa deHarsd In tha law bf-l 
fora the modem doctrua of unfair trade' 
conpatitioa had ariaen It la part of tha lawl 
of trade-mark The aabjaet may, tharaforn. 
be pfopariy appmadiad from that side 
however, the name haa prevloualy bseoma 
wall known in trade tha aecond eemer nm 
it snbjsct to three importoit reetriotlena 
it) Be may net aftnmtMy Ae anytUng; 
to eaoss die pubUo to believa that Us ardide 
la made by the itot mautoetortov (S) Ba 
maat wt/mnAm r saa sn a U a care to prevlmt tha 
piAlle from ao beUavfaii (8) Ha amat agar- 

sssrsf.*’’^' 
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Klectrical Notes 

Summaries and Excerpts from Current Penodtcals 


TMte flppt^tvsr 93 nitMir*-All Ame^ inmn* tlibi roaofaind a vary Rood ahtra of 
l^iur aMmiiMtuMr liiia fsc d wd of 4 en from populHritr, MpaeUtly where rsay ninninR 
|0 plantiln eontpanr of Japao for a io etrical and food ape^ are aooght for on enrred 
MipvMat to bi niid Jn two tan* hydro- roada* 

Btactridty Ib th* Far Nortlu— An nr- 
Ijjp Hpimn ajatoim in tta Tw» nlwr^ London Hn^imeer of recent date 

4U{Wt ft to contain! a eomprehenaive account of one of 

J[!£a nS? ^ ^ equipment la northemmoiit electrical deTelopmenta In 

apoot llio world— that at the Porjua waterfall in 

Iflfrtrtt Steam Boller«-— TIiS eflldeney ^ extreme north of Sweden within the 

e( tbq almtrln ataam holler of Are tnbe type Aretlo drcle. Tlila hydroelectric plant 
fa araBtfaally 100 per cent, accordlnf to the aerves the induatrial iiitprcuta enaaired in 
ffmiraf iifaetrle fferW Thia high dH- mininf the tmmonac depoidu of Iron ore made 
cfaaay fa dm to the fact that all the energr aoceeelUe fay railroad conNtmetiun In com 
fa expaiHfad InaMe the faoOer^ and If prop- paratlvcly reoent years. 5,0011000 tona of 
arty hftr-lnfoleted the loeara from radiation Iron ore facluf now exporiml annually from 
IM nagUflhfa- Tbeae boflera wlU appeal to the dfatrlct In deference to the touriHta 

aiftoeara for the reaaon that ataudairi brtl one waterfall abot'c the Purjua develoimieiii 

STtrma^imen, fotemora and auxlUary liaa been permanently rewrved an a acenie 

davfaaa ara uaad feature. Thu Porjua water power la a com 

„ - . ^ — ^ Wnatlon of raptila and falla, one and a 

Ffc^ Rdtdti 0» tfag Etortriicrtkm OT quarter milca Umic, which euutinuc to the 

wpfrt of ^ MJMWJ «“>f «« Bothnia aa the (Ireat Lule Ri^cr 

aaonnittea of ^ Here three laOOO-kw mmerators tielivcr 

port ^eonrtuafana « t energy at 80^000 volte over a 2<l0-mlle trana 

thomiffhly atedytof the operatlm of variom 11,;;^ 

Mtama of railway etertrlfteaHon and the 

axtaat and ebaraeter of eoflumrtnf refula A Vattaietar That Meaaurea in Hun- 
tfam daalrahle to faeilitate eontlnooua travel dredf of Thoiuaiida*— With the gradual 
am eonnootfaf railway llnea. The prind IncreadDf of tranamitring voltagca up to 
pal rewimiae»de*te«M the InveatlgatliHi are nearly one^iaarter million volte. It hi Inter- 
a#C Rtwttod to Britfah praertee. Imt are of eating to note a new voltmeter developed in 
tatematlooa] apidieatliin Thtm are (1) Rngland for tlie meaaurlng of high poten 
That tbrtia phaaa alternating eairant be the dale. The new voltmeter fa baaed on the 
atandard ay atom of power generadon , (S) prindple employml by Lord Kelvin, and eub- 
Aat direct enitwit ^ etandard ayetom aequendy developed by M Abraham, the 
af power dfatrtbutkm, (8) that 1000 volte, eminent French Inveetijtator, of the attrac- 
a nuld^ or anb-muldple be the standard don of two oppoeitely electrified comluctore 
dfatrlbodon potondal. ( 4 ) third rail, the protected by gnard t^teo. The inatrument 
overtiead wlre^ or both, to be the etandard can be built for meaanring prewHirea up to 
dfatrfbudon eondnetor 200,000 volte. The change-over from one 

^ . . -M L T. . range to another fa immediately effected by 

JMapfcmihH Tfa^^ JJ*y®** altering the dlaUnoe betweon the platiw. 

SuL£C? Important feature of theeo voltmeten fa 

Myriiwl Bni^ (BritMi) ptm uyjmn .iduriwly w the iH 


M BM ui uiiyBiw w ,oita,etoiw (lepeiidin, upw the Me of 

tied to a table, and the Improvement cfh -u-deBaera. 
tatoed by the addldon of todoetance to the «««"•«»• 

farm of loading 1e Ulnatrated. Tablee are A Naval Method of Soad IHumliiattoii 
glvea af the eoil-faaded and oondnuoucly wan employod for night racing at the Oregon 
Cadad mMea that have been laid. The to State Fair loot fall, according to a d ee crip- 
tfikhictfatt of telepboiie repeatom na re e al - don in ffleotefael WitritL The lighting 
tatai a maootb Inipe^ioe frequeney curve equipment eonriated of 68 lOtaV-wntt, 126- 
far the cable, and tbfa la mote readily ob- volt tompa supported In cnaroefad-eteel elUp- 
tailied with Qondnooua toading. A eompari deal angle reflcctore equipped with eiiedal 
sea fa made of the two methoda now need hoode made to receive “mogul" eeriea eockete. 
la loading trtepbene eubraariue eaUe, ebow Tlie ftxturee were hung at an angle of about 
tog that the bafance of advantage fa on the 20 degree! from verdcal Thfa ami done ao 
aide of the eendnucnely kwited cablt. that the lighting unite might be hung at leant 

fflertifanllT Firaiimail FarattaraF— Tfaa ^ ^ 

latoet novelty la elwSiftod fnmitare, eo to ^ w ** **S"*l'*'^ 

*• Tt waa firet talked about to 1010, racera range of vUlon and at the aume time 

mmW to iJIartrfart WorW, hut It fa only «!»• diatribu^ of iUumluadon 

toUg the meant part that pnwm haa Tto JW of waa choaen 

baaT^mada In thia dlreodon Elactrifled dfatri^d^ waa wanted 

famitam fa nothing more than furniture ***• The polca were 

that haa bean witod and proridad with ault ^ ”'*^®** iS** 

dte iiiiiiiiiiiil Mtlrti to todUtato tbo m« ^ ■P*rt oo rtniiditow*,.. The 
•lUimSiiM riwUTlMl dertow. Him th. of •T'tim of ^It. 

dMtriBod bod la ou In whlob ontleta an ^ «« of th. wlrin, natariaUy and mad. 
nnyklad afaag tba adg« of tba bed ao that B poartUe to uae the meneengcr caUe for 

sir* 2''£i!rihI!*dJl a««tHerily.Drt»«i PIow^-Two differ- 
of oatiata »t tha ««.•<>*•♦ ant tnwa of .leenletdlr-driTeo plowa have 

tifa oaSbe peroolator, elertrie giW o^laettie reeeady built and tooted by two French 
toa atet may he t e a dW y eoanoetodU Tba Na- qouoema, aeeordtog to Aeime Oanarola do 

rJwSSS^Ifc A^n Idowiag aet buUt by 
OBO^ tf«ctrio^y.N»dggd fanJtura DooUbat, acmaiata of two Utda trailers eaefa 

fa baTt drawn up a art of apoaOeatfana. ,rlth a 18 -boiaepower motor-driven cable 
Wfaitril Laeamiatfva Mvm, — Briaf drum brtdifig 000 awtora of 6 -inilllmeter 
aamawfato oa tM Unaa of davelopment, atoel cable. The two trallera are placed 
namely, tba fuUt and the ooupUng-rod typea, afaogalda of tba flaM. Two atatiooary pnl 
afa eottfatoad to a reeabt lanM of Jfngfaaar laya, anehorad to tba ground, lead tha cable 
fag. Bafotaooe fa made to exparimee of euda to the plow, whirti goea to and fro 
■ofaO'Afaartean aagtoaara, parttoular atton- acroaa the fiald. After each furrow the 


tfan hktot edBad to aotiw eomparattvo *10011 pulley* have to he rwmt, and after each 80 
eC emup afta rt e o tiifa’faoomotitvep. In *eea- metera of famwa their anrtiorage haa to be 
rttodDh, jdm ^Mfar aaynl Tt fa qalto pba- ehan^ A ll^t aolf taming plow fa uaed 
rttdff thatto StAikt wort^ tod^ to A tor^plowliig aet haa two heavy trallera, 
Mb pefaiaper awhdee ae fa pfaMfa to thfa each with two cable dnune and one 00 - 


a mtoCiy far aatto tfaea, toe qiiO or dtreete beraepowe^ motor Two permanent anrtior 
aanm dlifa aunr aoflfae} but toete woali poata are provided, and hetir traifaro move 
«Mip M, top otoar lutodi to be Ht^ dobbt toe wldto of one favio# after aagh croea- 
dfat ^ ft ip fc fa to rfia tri ta l dfaton prm pfatrtog. Tba amall art wilt flow one, toe 
tobfa d jtoF tob. faitfdftto to h df tod opoffit* fifge net three beefarfa per day. at m ap- 
j&to frSbtoe fa d tto dfabl i^ pnodmata eopt of M iranfa aa^ 00 tanoa 
toSfawid tftiWwir otottoat pfa tfartwtb Tetoectfaelj 


BIG BARGAIN tOCM 

54 h.p. Electric 

Grinder and Buffer 



A big-capacity machine, 
weighing 38 ttn. bare or 52 
lbs. boxed. Has 6 x H inch 
Norton abrasive wheel and 
7 X ^ inch cotton buff— not 
the small wheds commonly 
used on machines of thjskmd. 

Motor ia h.i». (not or H 
UBually put onto smiden) totally 
endoBod and dust-proof, 110 or 
OwptlcMi:o.b Chieagow 320 volt A C— 00 cyde operating at 

Comptot. with A C motor, u 1740 rp.in.— just the rif^t speed 

' Z. ~ .r. ■ ^ liu*e diameter wbeele, to 

wiu.Dc'?SJS;.iifwit?^S 52 *> ^ ^ w^t «»«>«« 

s-inch wire whart, estra - i lo burning. Motor to guaranteed for 

one year by the manufacturer 

Ideal for Hotel, Restaurant and private homes, for grinding tools, 
cutlery and burnishing iilverware. Large enough for public garages 
and machine ghopa. 

Ordinary price for a tool of thto atoe to $50 00 to $65 00 

Motor atone with l\i inch grooved pulley is offered for$13SO 
or Just about half usual price 

Saad Cook with Order, or we wQl mhip COD anywhere 
In the United Statta, if prefarred 

NORTHWESTERN ELECTRIC COMPANY 

41S South Hojnie Awentae^ Chicago 



MUSIC FROM THE CLOUDS 


T HERB'S doaea music, concerta, opera, 
by talented ertiatt— -In the sir every 
evenlad— weittog for you to "listen in" on 
a rnoocm Inexpensive wiralea telephone 
outfti. Bcelde the muale, you con also 
enjoy lectures, tpeeches. apoiting resalta 
play by pley, ahurch senriees. Important 
news, wWtner forecows. time signals and 
maay other lataasely iaiercsifag feetnrea 
which are broadcasted free of charge every 
day aad eveniag, from powerful wirclem 
telephoae trenemlttiog statioos loeated ell 
over toe eouatey 

You aaa UaCea,. right in your own home, to 
"Music from to# Clouds" with no mote 
trouble than with a phonograph Complete 
sets toet reqolre no prevlm experience to 
operate su cc eartully, eon be secured as low 
ns $ 16410 , dapeadiag oa your locadon and 
your distenae from a broedcasiliig atarioo 

Conttoantel, na "New York’s Leading 


Wireless House," has asiembled a wide 
assoflment of complete sets to receive toe 
broedeestini, that anyone can operate sue* 
cetsfully They cover a wide price range 
end among the assortment them n sun^ 
sooM set which will fit your pertieufar needs 

Mr ButehardendMr Grlnsn the operator* 
rt lBC(j, toe trens Allsntic station whose 
story was featured ia the Apnl issoa of the 
Scientific American, are the active heads of 
toe Cootlncncal Orgsiriutlon They have 
assembled around tDemselvea a staff of ex- 
perienced wireless experts who are co»- 
pelcal lo help the beginner ia wireless to 
mske his first venture entirely ancccMful 

Decide now to enjoy the dally wireleae tele- 
phone proems in your own home Aad 
decide at toe seme rime to get yoor laform- 
etlon and supplies from CoaHaeatet, where 
recognised wireless authorities will teha a 
persoort laterast la your succass 


CONTINENTAL RADIO & ELECTRIC CORPORATION 
Dept. H5 6 Warren Street. New York City 


if 9am Uua memr JVem Yerk CUt drop ia at tU 
CamUmemiat «Wr« mmd HsUm te Oe diferemt wHm ia 
metmmi a p araiH a See fee yemreei/ kern eaaHy pea 
eeP S* peete ^eaes 

a pm SmfatihaP mmap, CaaUaemiat ema wermpaa 


eSeieaih fa asmit Sea4Uc foe amr mem pmPHern^ 
tiem M elf Ike preu ^Madera Madfe Tki$ 199 
page kaei glaes pea a tmmplela Wwv ef msreteu 
kePk leUpSeme aad tetegeapk aad expiaimt ia 
aaa'ifetmiea/ Jdagaage Jael kam la rectiae Ika 
kraadeatUmg tmeeeeefutp 
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Jite CHARGES RADIO AAR SaltanM 

Bari‘S r’K 





Kennedy Radio 
Receivers 


Are recognised everywhere as 
the very finest made 
BalldHttM mmi m fSfMil 

TImCOUN aKENNEDYCO 


Kklle Baddiae 


Sea PiaasiiBO 


No wireless receiving set is com 
plete without it This loud speaker 
makes it possible for you to hear 
all that IS in the air as if it were 
being played by your phonograph 

WfUhr //sf Crstei /s/dW 

Magiiavox Co^ Oakland, Cal 

N Y OfflM STOSmslhAvAeM 









nmn 



‘dov 7 on> vinKr TO BUY 
in*Rai>io Equipment" 

UtKa iitU of a ' 0 ookici 10a 



Dtatefs 'IMa aroarfts4i 


Radio Inventions 

W B sbsn bs plissd to hsvs 3P00 
consul os wiita MMid topsIlB^ 
inc sny new radio sqoi|mittwhttb you 
msydtvtlop Tsroinsabsrt of oor staff 
ofsttoraoys fcrnMrty with tbs Wsilini 
Klsctric Compsny ipsolsUss in psMntS 
fslstliif to the radio on. 

OOcs consahstlon psrttcolsrly Invttsd 

IfUNN a COMPANY 


Music and NOWS 

RADIO 

PsnnoiB Msrohaati Afluteon and Sports 
BMs wnis for Frss Utscatara 

THE BB 8 T IN RADIO 
WHOLBSALB— RETAIL 

VIRGINU RADIO COMPANY 

Ckaiiotlssvilto Vwsfafa 



Elmco Senior Toner 
Elmco Junior Toner 

(For Crystal Dsisetor opd 
VsoQuai Tubas) 

BLMOO DBTBCTOR AND TWO 
BTAOB AMPLIFIER 
BLMOO TWO STAGE AMPUFIBR 
BBLL ROTARY QUENCHED 
SPARK GAP 

THE ELECTRIC HA^E CORE 

DCDIANAPOUt RIINANA 


THE RADIO STORE 

90 NORTH LOS ROBLES AVB. 
PASADENA CAL. 

Tlu«ln fe tbs assy aqsilaf sa bs Im 
bsl ss sal or Ktaasdbr Mt^spox sad a bs 
Cs sra a B«ds as antt i i i 1 mb aol Msbag 
Basss rads 1 tsis yos o yos assfss 
dsals Ibsvsas aarssdo dstcrlpdasca 
akd bat yos cas Ss tbsa d race fnaa ba va 
oas asa nhcl a r a a m adsartiad a baRado 
■HiM aaa Myploalsissabs prass sad 
w ba disd y Sira ibfd to sayoss Wsto sf 
bs Roobsii. 

PAUL FRANKLIN JOHNSON 


WIZARD 

WmIARM ■ 

ALL ■ATTUin IHirpKD rOtlYAID 



Iff I 

Write RrCMilwN MAI 

WIZASD B *1 

■.tauMi 


► «.T 


Radio Noteg^ 




A Renew and Omamkuy an Ae Pfagrm-m Vde Btanth ef 
Rapid Caamamoahon 


StaEk Hhito by Rater-^ eeni waridy 
radio taUpbone hwlth batUd asrvios has 
bean inaaftmtad by tbs Unltad Btataa 
PnbUfl Haahh Sariioe It la pUnaad to 
broadeaat e ve g y T\ eaday and FHdny tfarough 
tbs naval radto atatio at Aaaeoatla Ta tj 
miwsai e of advW or bow the averaaa man 
and woQian may Inam ooatiiHied food 
haaltfi Under vary tavorabls wsathar eon 
Htiona It la axpacted tiiat the meawM wiu 
ba heard on the ladSo Goaat in Bhuopa^ 
and the north parta of Sonth Amertoa. 

Radia Talepliom Breedcaatint in 
Franea^Tha popolanty of radio uoad- 
pasUnf has estaded far bayood onr own 
bordera EbigU d la doing a Uttia radio ttto 
plo a btnadoaatlng ao U Berlin and tha 
ftsa la taldng raal abapt In Franca Wei 
learn fron a raoent news d apateb that SO 
baHet gi la daneod to nraa e played 25 mflea 
away an a feature of a matt ee The per* 
forroanco wna nltweeaed by Prof Branley 
the pioneer wlrdeaa worker and ax Preatdeiit| 
P<dnrure 

GeldlBg Badte Wavem--A Ukrunlsii 
anglMw is reporte d to bavo dtarovsrad 
Bkstbod by whid r dlo measagee nay be at 
to a Mlnlte recalvi g ata^ widMwt the 
langar of bsmg Int a rcaptad by otiiar atatiooa. 
It is stated that by meana of a slmpla ap* 
parat a tl e ao<nnod looked power line of 
tbe magnetlo Sell may ba atralghteoad out 
and gro pad into parallel raya Tbaaa raya| 
err aa d to do away w th the Bsoeanty of 
a rUla If thla report b trap it aepma that 
wa are on the verge of a new epodi in nuUo 
Hone er we shall have to wait for coupl^ 
d talle b fore pamlng Judgment on the merlta 
of th a new tentlim 

Nodieal Servke rig Radios— Arrange- 
ments h ve now been made wherry any tHa p 
provided wi h a radio outfit ca receive 
prompt tnedleal eer lee from the I nited 
States Health S rvice through one f eeveral 
Radio Corporation of Amenea etationa and 
other atat ona When It la re embored tt at 
only a amall proportion of Uw total nnmber 
of idi pa equippel with radio have a ahip 
doctor the valoe of medloal aorvloe la radio 
beonmee eppsrrat y%e ship 1 need of modi 
cal aenrlGe can now call up the nearaat radio 
atatioii atate the natore of the eaae or caaaa 
roq r g med ral attantloB and receive a 
diagnoeia of each eaae and comtlete Inatr e- 
nTlfbw 


turns aa to treatment witUn 

High Power Vaenum TiAen^ln cob 
nectlon with f reat Britain a Imperial Gbata 
— a norld wide radio aystem that baa been 
mMler way for a long tlrae— U m Trdmical 
Oommittee recommended the uae of Midi 
powered tube InataHatloba A coialderable 
amon t of very valuable 
carried o t n the past year by the British 
Adnlralty working in nrthm with the 
Mulb^ tube bufldera M ch progreas kaa 
been ma 1 e in tbe ooustraction (ff sU oa tabait 
which ba e now been made in lO-kOowatt 
aiaee. The reealt of tb e work will on 
lo btedly be seen In the fortbeoming year 
\\ e may expect a large number of land eta 
tions operatbi on valves of large power 


idto EqnlMMht of tho Shipo TmM* 
II deaerihod fat a raowt 
iaa e of A^ioeleefpMto On both iteamen 
a 5 kilowatt tube tranamictar haa bean In 
stalled with a wave raage of betwee n 2000 
and 9000 metera. A 6 kHowatt motor 
g e nerator aet la sad to prodnee the plata 
hi^ tenrion for four rectifyiiif and four 
ooefilatory tnbea and tbe low voltaie aorrant 
for the heating of the filamant of them tnbea. 
Both veuerie are eq ipped with a rndle 
finder or 
to plain 

dletanpe of 

saf^ by wsraagea asnt fram tha 
of tha Paris 

Js:fsnii 3 yiasSm:uSJi 

tha riaime of Wwia H AimMmff «« ii^ 
ranter of the ri g Meri 
back arrang— ent In 



C Da Lea Si 


tv* 


mmHi 


U roQgb the atr owa opirata onept mtte M 
Armebong pataat emo a# m oder n wiHI 
pUk fevm of win MNg ra pby and pAwjhM 
mart pay triboto to AgmMw a g pe It fr 
Indeed the AtmSSl^ legOtWdlk'* 
> fa e db ack eqiiatttcitoo one aC ^ 
graatsst advauoea aver mndo In the ndid 

Tka BaHo ladnatiysp-lt la ovtdint 
tie radio ladoatry ban expanded to «i 
dreamed of pr o p orfton e wttkin tbo poal Mb 
Btonthe It in not eorpri*^ t h irato s lL to 
team that ou conran expecta to da a Mfr* 
I of W^ ovar inOOOiOOS ttk yaaf Jad^ 


lag by the retanw of tba 


Is an aveHnrraariag de mm l far 
vacuum tnbea H la emimated that ^ bte 
wrtttng TSJlOO tabea are being tamed out a 
mouth sod that by the tima this raarhsa the 
raader tha pr oduirtloB will probably axaeed 
100000 tubes per moBlh. Antboriitas In and 
out of radio ara of the opinion that tha radia 
b o ein eae aa It la now developing la gc^ Ip 
ba gra a ter than tba phoocfrapUe f 
wUdi I aa baen doing a T 
PdOOOOOOOO par year 

RnAo Link taTtfagrapky^^-^lkpdHmeata 
OB onbrtltDtkm of a nSo traneaiisehm Unk 
for the ottstooMry wire tranemtarien Boea on 
the oommerelsl mnlffplex printer telegraph 
have rrcentty been carried on Reeulta are 
glvea of teats madt batween New Toife and 
OUffwDod N J a dietsMs of 25 adiea The 
neual oi tgolog ■ gnale from dm printer wera 
traneadtted hr wire to tbe radio mum, wh er e 
by meane of a rriay coutrollinf tha radio 
tranemlttor they wrve eoavar t ed Into radio 
rignala Tim t^ved alfnala at CUIhrood 
actuated a polar rriay and oonvertod tba 
radio aignala back to wtra rignals which want 
relayed by wira back to the printer labantory 
In New Yoct Thme taate showed taat 100 
words per mbrota eould be sntiafaetorfly 
sent acoordtog to tbe^foiimalo/fhaFreaAllii 


Brittt cMen. It to 


World WldaRadto..--Bverylsaaiignatlam 
to Intraeetad in eetabitofatiig a ayatam of 
uorid-wile radio Germany bad acioh a plan 
before fiie war which hud a dtotlaetiy 
tary tendeacy rather than a pur^ eo w i m i r » 
dal attempt to keep in touch with aO coun 
tries both far and near Great Britaia hag 
had a woridwiils radio plan for 
and of late tha sobJeet haa ~ 

in tbe forefroot of BritM 

noderetood ffiat the pnaant idan 
dx prindpal eentora betwaan whiek laHaUa 
radio cooununtoatton to raqiilred nmndy— 
Great Britain Panada, Amrtralto, Nawba 
land Bouta ACitom and India. Oeoataphleal 
eoudderatiou angaMtad dm peatponeetant of 
Canada and New Braland MtS 
four AnatnOia, Boutb Atotoa, 
form an eqoilatml trton^ about fiOQO mOea 
atoagaachdda trinto Bnidnnd to about 6009 
nplea from South Africa 0000 antog fiom 
India, and 10000 wltoa from AuscraUa Tha 
Unltad Statoa haa atoo a pUn for woddwlda 
radio which to tapMiy 
raaltoation 



vtota (or eenapbaforj fhq thing taat mail 
ataftaa tbe ehawvir of progrtM ta lUk 
bnuuk of eiedr to a l eervtoe to the^eamvcMMp 

dm fow arioioaktla akdtad UB at tba fwrrit# 
••■inbM M Hi Mm iM 
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• The actelil«M^ 
TENUS Ptmeilf, 
loDwwa m eretjr 
qvarter of tho 
world for thoir 
Mood^ wUndiko load, r^ 
sapoBt tiw oeaM of porfa^ 
tknlii p6&ellib 

TSNtlS dmriBgaiid 
faf pcaolt iamm pencal 
aMO^Iort, praeil mecaxmej 
ad peaal eooaooqr M wdL 

fitM&tSjS* • wSaSrS 

Wtar^ ^ 

dMtliM taai PHMfl Gib 

tit iUUi AvMMp ]Uw Y<tk 


«i ilMiai owr MwTKNtJB 
ivttFonrnED jiVTAL nn. 
Clt| Ironi II 00 
VK W US TBDf LBADS mmdt 

iMidillmial 

Mibl 

»«rui 


Kleetrioal^ 

SBMSiltifi 8 Uk^ 8 S 3 S> 

fnilneeri 



t 


ijs- 


MOME tHANPOO 

a^tiyf 



Aoratitlkid Notes 


toUc 


Gofrinmntto 

part to tbi Morooota oiipittn wiA « 
MoMm pf Mi Qfim laivMitloii 

*nur* bq^nr^-lt It found that the 
d w >Ii oC tha Zlt^ wai never examlnad 
and dtaonwwii by any offleUl eommlttM be 
Kne murtmethm wea beann The Oouit of 
litqalrT flnda the aaddiot due to etmetaml 
waaknali 

A Mm of Ona BUlUoa Franca haa boon 
oCerad bf the Admlnlatrative ( oundl of the 
Oommittee for Aetonantical Propecaida In 
Franee; for an airpleite enaiae ahkli will 
give aatMaetum In aetere toata of dorabihtr 
reUablttty aalft diaaaiitUtig erecting etc 
Teeti will bcgla In June 10S28 Lompetitioii 
ai open co cha wotid 

Taktag Bahy for an Ainng^' 
VMtbaMoek atop the 200-foot steeple of the 
parish efannh m lisla t er Bnidand was sur 
roanded by ndo cold and fog wb<n three 
viattora arrived They were Herbert beviUe 
04 Ua aon 80 and bla grandson s fine 25- 
poond baby ton eaniisl grandson while 
mother and grandmother anxioiudy watched 
the eUmb from the efanreh tower 

AlUtndo and tha Haman Organlam^ 
Motmtaln mlnere In the Andes do heavy la 
bor in a rarifled atmoeidierf that mskne the 
sUgfateat effort fat^ning to newoomers Amer 
loan and Canadian eoentlsts are in tVru to 
diBCDver wbetbar thia Immanity of the mil era 
is doe to dutngss in the blo^ or to other 
fnnetlons. TIM adentuts wUl yield tbnr own 
blood both at aea level and at three milee 
altitude and the samidea wtU go to our uni 
vamtias for analysM 

Flights In Fag Mada Safa— A Frendi 
navy lieutenant haa perfected a system 
whenby the principle of the sabmarine cable 
for dir^ng ridpa is now applicable to air 
planea flying by night or in a fog Tno or 
three amperee of alternating current are sent 
over telegreph wiree eUetromagnetie appit 
anoea aboard the {done are tuned to the same 
frequeney The pOot is eaM to pick up vibra 
thms ee^ firom a distance of three miles, 
and to follow the wiree without dlflleulty 

Fira Fighting by Airplane^ Faria 
•dniul by m 40000000 franc Are that eon 
somed a big department store is coiwldaniig 
the equipment of air planea with fire cxtin 
golshmg bombe Tbeae would be flDed with a 
gaa that chokea out the flamrs without being 
inhirious to die neighboring population 
Aviators proposing the |dan daim one air 
plane eould carry enough bomba to extlu 
gnish a large flro well nnder way Sxperi 
ments are to be con looted In the suburbe to 
determine the feasibdity of the echeme 

DinglUa va Alr^na— Tha ZR S 
disaster wss dosely followed by the destrue- 
twn of the Naiy bMllnrns st Rockswsy 
Frmn the time lingtands first bgt airship 
built by Or Barton crashed n its maiden 
flight at Muswdl Hill the history of large 
dlrifiUes haa been full of failures The sir 
plane has progresaed in siae safety an! 
speed from year to year Ite snpreme impor 
tanre as oi arm of defense is uoehallengel 
aid it might bo betbr tu let other nations 
da lly with the expensive and dangerous gas 
bag and to strive wholeheartedly for auprem 
aoy in heaiier-thai air mschliies 

Gliding in Gcmiany^Tha gliding ax 
periawnta of Herr Hiuia Richter have been 
afctraetiag do little attention men from this 
dde of the water This German expert 
msnter began Ua first experiments in 1808 
and is said to bs the eariiest of all glider 
flian now living In Uermany Be is, In fart 
the first Oeman ghdtr since the late la 
amnted Herr UUradiali neeording to Aero 
nanffeaf Jn gb ie»m f In a reeeat gNdar 
triad fag BIdkter the aviator reata bis i^ws 
M tha longitodinal messbers of the fraxM 
and aontibiB the fora and aft attitnda of tha 
misAlna with an ovdfaary tail davator Mar 
atad by a riwrt lem whM ia wuthad by a 
nmvsAaBt of tim wrist. The laaehina la de- 
llglMd ta ba inhttantty atnUe iataraSy* find 
aandaquagdy ho lateral ooutvols ara fitted 
Tha aviators own lags form tha nndarear- 
tiaga ffm m a riri na, AHagmher Barr 
Kkhtor haa Mafia nwva tium a thanaead 
nignts wtta nta vanona typsa at gnosca^ ana 
wUhUMWofwkniaaMtmtMt. UtoMt*- 
vwtitf Oat tt» «M7 kMHrt iMvwt to to 
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Thtkahin$ you bdkvt a motorcycle 
ought to have you wUI find in the Ace 


TN8TANT wpoiiM lUw tha dMbtaia Mihm of a 
A thoroughbred daring epaad end astounding blU- 
cllndfting power or the ocHnfbrt of a alow swinging 

gait that eats im miles with parfoct rhythm^uch is the 
parfottnence Of the New Acs Fottr<Cylinder Uotoreycle 

Yon 11 tbrU sa it sUpe sway st the allghtast twlat of 
tM wrist You 11 nmrvel et Its pep on at eep gradee 
You U And H herd to believe tben ■ e gasoline motor 
under ycu'^ao silent clean end vibrationlm ia the 
Aoa Pour 

of ote motofcr c n rldm bslpad dwisa 


IwtfiMd yoa wanwd uad n — d iS but wl kh wm uo f-nrtnWtili 

toftad It was your opiaoo that balpidmaki the Ace •oovraet 
that oude poMJbletbw new Und ofmotweyde trwwpocmice 

Dm t alee jNWtlMr imf ot h Go lo ttw Ase dnlsr now 
OW s dSoMiiMriMte If you doo t know the Ace deelw wrOS 
m fyr ak it trai ud ik ht ' rtj i k m c a tmh 0 end h ‘ 



ACE MOTOR CORPORATION 
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CLASSIFIED ADVERTISEMENTS 

Th0 Markft Piact /or the Smeil Advertieer 

AdveftUlnc In thb tmtkm b II M • Hnc No km tbu ftw nnr naan than ttntrm I nm iiimtsi Cowi arnm worht to 4o Im A 
dan nuwt ba naeoa iNuibd by m ranttUMO, AOvortloMWBU for lucrUon tn Jab anwbw olmiU bo roe ot rod W Mae Mtt, 


M> profit Frof anniW Lowort PATENTS If yoa Iwvo a pntort to oril w Iom 

. J.ssLp^.S'iiiSr &j!ss fisLjs'*fer*YSJk ^ B«M«r tw 

a ttonuKHni uirao wmonl no ospafi tmoowoy ifow aora 

|M to lioi a waok ooay _ non- — :: — : : T"— ^ 
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^ WMTEHfl oaod today for fm 
0 borflltf macwliM for writm of 
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marhlita jvvns oowboy* In I 
vhlatlM MM whlatMO roea [ 
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baBabiir nlayan paper waWita nuUoli 
Mblb oriiamantih •mivoolra odvar 
ba. and hwidirwb of ouct thlnjia 
of toola naeaaaary IniHlrodi and 
i^i|da^eiimlai^porte» Bro n naaaat| ^ 

•vatfV'K 

■triirtly oannaaa Catalmc and Inf a r / na 
MMkl Cbm Pra£iiM Ctan^v l5i 


ooh aant fror Tina aon- 
waU UlMtrdtad vahiobie book mfiiins Ina 
way tba C p w w and Ciuaa of Oy«r-biaUBp 
Ford TfaMr Cnrioa Piaiim Rw TjniiH 
• Adjnatmenta and Rapagri Con* 
rnuiamindao Troubba Con and 
w. Axl^itot ping Aala ^aon i 

natkaJly arary Mhar pbon of r.fd 

Sana SAa aoln for fhraa m aat h a 
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•nil^ JjjTew" of tkU 

00 ovonumnnit . igmiiKm troiipiM 
Hurlnuotora .dUtruK ato .qw 
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to wnnlaialB dowra om to finanra 
dwa. ^maXamSp^lS^ (t«) Co 
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uAn «▼«.« wMwurn# pToftarion of yoof 
^farn^ tuMma ta ^ba faea A naw 
of eonoaUon . ro^ly barnM by any 
, a rev veaka Rosy Jnm tor train 

m €» viuaa to 




“!b 


•Trat/' 


ra, nubtb vtUItlM water tlm 
dim UndaivrlUnic prorurad 
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Mr. Advertuer: 

Do you realise the oppor- 
tunity that this ClaMified De- 
partment offers to you in 
nroadcaatinff your wanta or 
offenncatoanaudience of over 
one hundred thousand read- 
ers^ Spread over the penod 
of one month, it would take 
an organization the size of 
a metropolitan department 
store to accommodate this 
many prospective purchasers 
Yet SciE^Fic Ameucan, 
through the medium of the 
Classified Department, will 
effectively carry your mes- 
sage to this great assembly at 
a cost of approximately two 
mills a worn for each thou- 
sand readers, or fifteen cents 
a word to reach the entire 
audience At this rate the 
small advertiser is enabled to 
merchandise his products over 
a penod of one month at a cost 
commensurate with the mar- 
ket that SciBNnnc American 
affords 

The value of this market la 
manifested in the ever-in- 
creaaing number of advertis- 
ers using space If you are 
interested in having your ad- 
vertising message broMcaated 
to tins audience, send in a 
trial advertisement 

CUuatfied Mamatr 
SCIENirhG Ali^ICAN 
Woolworth Building 
New York City 
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[AaAmnt Anim oua 




WTAMPt 

t ' 'BMShffial 
•ffrqwip w OBr 


giMtv f oto ir 


8to m np* ttiMtmtwi 
TU nil Mllim DM 

A mHm ei riMm fiRnmlM Ib a prwaI 

VOF Btonp Bettffil ttfl RidiiB fi MwttaB to Itohto- 
tor motor ooBM Oto mi BDd pmfWhnu 
•f auktoc nbfiBBM to moot emmg topdl 
tMM of yfiltoBl RtouMb oto WUto widttoB 
maMr frota tb* topBlnBBfi'k rlmolBt It 
bfifi mmR to«t Witt taod to boIvb me pnlir 
Icaw of opwfBtfBg fittgtofifirfi tBd nmlm mBpaih 
too w«F od armiNm wtBdmb Urn walk Ib 
rich In food . 

SOABiKo Fneur ▲ BSmplB Miich>i>loB> 
Nolotlon of tilt Probltm Br u OoL B, 
Dt VlUamU (Uto BB.) NMr Ttoli 
Spoo BBd OtuualmglBlB Itttt Pipar; 

l&Bo 48 PB mottoBtod 

An entortauttB^ writton irtmiMTit w- 
vltwliit rtot fitok Ifi ne ooBilBf ok ttOku 
fUgfat of Unto* dfirtfirtog tot ftMMrt to ki 
oouldtrtd umI BdrtMfng b thttry tbit w> 
coonto for tot Urd *^trt^iig tnttn^ from 
tot tlr wltotoC tot txptBdtoirt m proiml 
Hvo oAorL 

TrCBlflGAL IhcmilABT m fttOB XiA»> 
onAOM BkUttd kf BdoBite WdbtNar 
Now TocR ItBBC PltolBR BBd fl<M 
lamo 921 pp 

Ordtoarr twotoRgnogt dtotMBtrltt f«Q 
Itmtntobty tt tldt to tot HB darttandfag tf 
foreign todmictl tome. At t to dtnt readm 
wlU And tUa TMludnl DMoBtey Jtmt 
tot CMBpBst Mpplmentory «ld ht tt oftoo 
faquliML To tot ritot of tot Bbtflto wovd 
tppetfn Ha iCtUtn Omub bwI Fnato 
tqnirtbntiif tU In ptraUal odhiBiBt with n» 
niomtty for tnraing tot ptgt. 

Tbb Wat to OicATn Pwvonom Bf 
Homtr 8 Trteartla bm othm Ktw 
Tork and Chkago A. W BRbw Oom 
pany 1920 8 to 288 Uliiatnittd 
An urgent onettlon of flat MnatrUl wewtd 
It hen pnt^ and witety antwtrad by a anti 
bar of men In tot btat of poBlttou to tall 
wbnt hat bttn dona toward Ito aolatloB Hhe 
woritor nmtl bt nnlitid to tot nttdtd baowl- 
•dge and tradatng and toot madt tha ton 
tdona rntator of bit Mwtm, aad pfatot 
lanntlte mutt bt ftorldtd In ordat to bnag 
out bit Inereoatd eaiNiUlltlet. Attmd ie 
ttanocn of t ue ce— fu i etmptlgnt of tola tart 
art dted. Tbt work eonelnibt wHk a glaatt 
at tot proUtmt of factory maatgifnit 
BuDtam OP Mbohakibii By Bbter 
Schwamb 8B AUynt L ICarrHL 8B 
BBd Walter H Javet, 8B NtorToto 
John Wllay aad 8 ob% la^ tUl 9n* 
872 pp lUnttratadL 

Znatrooton who found tola text to kart 
many dttMott of apptal for tankaptoglBai 
■todeoti ban taggtttod namarotit ekaagtt 
that an tmbodltd In tola tUrd aditlOB. tlw 
worfct eUtf toum to attention Uta la tot 
admirtblt aeltetloa and db modtloei of the 
matorlale wkkh hat retoltod In a p r at rte al 
gnldt to tot gromidworfc of tka anWttr 
both Qurruar Qcioa fob HABwa Bum 
mama By J A Baawfy Warraat Jda 
cklnlft. aad J BotUoom OUIL* la 
stroctor Pblladelptaa Darld MeKay 
OoutoRay, 1080 in 087 pp • lUaa* 
trated 

BedprocatInf tagman boOac% tttUatt 
gat endnet and Bitael anglaet an palna* 
toklBgly aapUItttd by two aavai t tp ttte 
The marbemattoi takaa nototog for grtntod 
aatt tblUty to add tad aobcraetf toa prolh 
toma an e mto t ni tty pnwttoal Among otoar 
thiagn etmenaem fia am ehin ta tnbrleanto 
aad doetoldty an adtanataly eovtnd. A 
fanndred anettloim and anowen an a niaa 
bit ftatnn of tot amogimtaft 
Baro n TT i ofiABT Tnaomaa tir Wntitowt 
By Fraito BL Bnmnaili Uampkl^ Ho 
rraak B. tnmmarA 100X9^, 104 
pp inmtraM 

iCr •namtit book It In part aa IBqp* 

cruM owenpoM cw ■pparraM uii npsiip 
mtnii that famfliaritt a tn d tato wito wMma 
praetiee and related tnbftata, aad la part em 
exppttdea of kit HmtHtfaeHwi wlto 
teptod tlworltob tMtakte brtto toMwiet of vto 
•ra that to toft* my AtoBO wrate 
hMattos •( Mtatoii 

flii» Mscmb m fMMUMM Ototoer 

tUi tov wM tsNWOk 
tot M «to mt* 


nr to 
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ThtodoHla^TadMOflMten. 
L«t^ Miiwn' DMb, 

Prtinatic Cona p tw w . 
Haliocnpht, Bqiurtorlali, 
Onrinl Gloclq. MicronMten, 
CeMcwt H i, Tnaim. 

Minon, Flat!, Niml, 
Mihtiny and Aitroitoinical 
TaUwopaa, Prnmatio Hnoeulan. 
Etc. Ete 
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STEEL SHELVING 

TOoi Mi(i da . *Poct 
PpMMd 
fflytllygOro M ig, 



nd luM MeGnpUited tUnci te tiM 
GGEljndN ci tlM i*nMiba«reoodMoM peonttar 
to oO ttilto r # Ksw Methods lure ben 
dewlEpod and «ld Mthoda adapted to new 
Mads llaaaa aad mwHwda an faUp dia 
mnd 111 tU« exoalleiit handbook vbieh 
tahaa up tha ulontiM of dold prooadun pn 
aanta laolocio oritoMa, and eaniaa tba sto 
dant through dataUa of prooadora to the 
dnal rc|wrt 

WoMciNO Oomnnoira Waom aitn Pnorm 
Bf O W Price and otbcraa New Tork 
and Ohtcago A. W IB^w Onnpanj 
1820 dvo 254 pp lUnaMted 
Qoalidad writon and large Itoimfactarm 
have joined handi in this attempt to answer 
the \iul qtiMtiooa Indleated hj the title 
T%e reenlta of the variuua wage ay at u Mi ere 
analTMd and oompered there te an experi 
once meeting as to the value of pr^t 
sharing moat faetom of loan and gain aa 
thap touch the worker are taken up iUnmi 
natinglp and the result m a book of aotiiir! 
tative flndiiigo and tented plana that meets 
Che present demand for anawara to theae 
urgent g n ae rion a. 

Tbt PaapNTiAiB OP AnvaanmNo Bp 
Praiik Leroy BUnebard New Tork 
ICctlraw HiU Ho k Company llLl 
Sto &22 pp lUnatmted 
The author has ariaeted with rare Jodg 
meat such phaaea of adverdaliig na beat dem 
onatrato the groundwork of modem prao- 
tlce He Btaiti tbe beginner arlidit and 
givea him a aoond knowledge of tbe com 
parative adiantafes of the mcdinma em 
ploped of tile dntlea of the more important 
poal t io D a and of manp other pnmiirp eon 
aldaratume The eoap step arrangement of 
l eea on a and the manp Ulnatrationa apell grat 
Uping prograaa for tbe aorioua worker 

Thc Birn op tub Woblo Bp Joaetdi He 
Oabe Now 'bork UP Dutton and 
Compnnp 18J0 Sro 267 pp Ulna- 
trated 

The Fnd of the l>Vorld u a brijditlp 
written nnbleaad acoount of the recent die 
covteiaa of aatronomp and of tbe attitude of 
science toward the death of tbe universe It 
la popular writing of the beat order cob 
torming eantiooBlp with the more aolkl «m 
trUmtiona found In teehnical joumate reo- 
onmlliif apparentlp conflicting viawa and 
stressing tha permanent truths All Is kept 
wen within the InteHlgeoee of the Inexpert 
reader and made nndenlaUp Intareatliig 

PATTKBNMAIClirO Bp A Vhcllp 

New Tork Tbe Xndiiatrlal Preaa, HU) 
Svo 841 pp illoitratod 
A oompetent patternmaker moat know a 
great deid bealdea the conatruetum of hla 
forma He should be familiar with imlding 
problems for there u doM rdationahlp be 
tween these and tbe tppea of patterns he 
must know joinerp and tbe adaptabllitp of 
hand and power tools to particular kinds of 
work Tbeaa factora are expertip set down 
before the treatiee tuma to the .general aub- 
jaot of pattoro oonatmetion Tn the student 
of pattammakliig and also to the draftsman 
tbe work will be exoaptionallp helpful 

PinflKB OP TUB Am. Bp W J Hun 
phreya ru PhD Philadelphia T 
B Liiplmott Companp 1020 6v( 665 

pp lUustrtted 

Reprinted from the Journal o/ ike P^ank 
Nn Jnafifate theai. papira briugs togetbor 
from manp snnreos denmi to na on 1 exf 1 ma 
tHHia of the uumeroita an 1 romplex pbe 
nomena of our atmosphere They darify its 
meohames and tbermodynamlea leal with 
dectnatp and auroras investigate atmo 
aphtrie optics and aummaiixe and diaruss 
the fkotora of eUmatie control Ifethods of 
ohaervatlon are set f rth in text and Ulna 
tratiOB Aa a member of the staff of the 
W eatber Barean, tbe author has hod oppor 
tuBitifls and aida accorded but few and hla 
work la oorr spondlnglp valnaUe to all atu 
dents of atnoapbarlca 

Pun New Smire Aob. Bp Harrison B ; 
Howe New York Tbe Century Co 
1021 8 to 288 IP dlagnuna and 


It and concrete have Inrinuatad tiiem 
their merits be It said— into 
nearip e%arp branch of engineering ao that 
there is a eotld baola of troto for Ifr Howe a 
tltia. His aUuriBg work, whOe a dantifl e la 
standpoint la eonShad In popidar langnage 
aB4 tb# ilwnen te of auspe us a agd aurpriae 
maks it a gripping atoiy Past hlstorr taw 
atorisls and thsir prsp arat loa tha part; 
aped bp chsmlatrp mid esaetlp iriurt W- 
_ m wkw the fawoAdMk ,»st and harden 
titoto am tha tbanM^ril hottfc aoeom 
‘ ~ to tbfaly two ^'iErntratfoua that 
Sa Sfs aad laSSkllis mUd. 
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To Institution 
Executives and 
Trustees 

W £ ARE particularly well 
equipped to safeguard Corpur 
atiott Treasury Secuntieik 

Tha srrvae lachtJrs 
Colleetmg snromc promptly Pre 
psrmg requuicc mcomc tax ccrtih 
emtet *’ 

Crediting roUected mcomcj or re 
nutting 

Rcndermg rcgul tr itstemcnu of 
•CLuntiet held and mcomc collected 

Any of our officers will welcome the 
opportunity to fully cxpla n this cem 
pUte servue 
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upprodute the 
nitco of fme tomporu- 
turn Instrumenta— 
Indlcatliid, rocordlng* 
coatrdlliig— la tha at- 
talament of a high mto 
<ji peraonnl olllciaDcy. 
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P UTTING a Celgat* "Refill Skevng Stick into 
the Heady Gnp" le hke leaew io g a baitciy m 
a fiaahli^ 

Qilgate ■ ladien freely aoftaiw die otoit diffi c ult 
beard and aeeda do miuigr tiib^ m m 
fingers It leavea the face oool aad refronea 

COLGATE * CO Mm IM* MKW YOEK 



stekf^r iht ; 

(CtanMNNallrM yavtJW) 
art aiM* w 

Mm of loo wotor ocv m%m% h M to „ 
iBMtmtiMi dfpMnt ttMi OilttJ 
poMtion pnMtIeo fiD^ Ivmi mtm 
wmttm pUota atot frooo 180 to 900 Madi 
roontto frooi 90 to 88 omptofm to MO 
TIo oTtrofo ormibor ^ oooti pm 
Notoimmt omploroo vario* fio« 444 to] 
084 tho aoiOMr of mada mntd por no* 
tanniat o a plo y oo from STO to T41 w 
nonbor oar^ pm amt at aoom dM ptte 
«I|m1 bmU fpyn 38 to 08L 
AppttndmoUlj hall ■■ tmoLf 
m OioMro oTo iomd md 
•opporo aad mbiiiloht laa e O w 
faotir Tbo total daOf arorago avnabor of 
BMalf oimd at tbo foor teadb foosw raagoo 
fMi 1881 to 8108 la tbo Mar tSiO tbo 
total muabot of aioalo oorfod at tbo fbar 
luadt oDOflMi WBO 8088818* Tbo 
ooat por moal to tho oaplopoo ia 1898 
88 to 48 Qoata at prooiat tbo ooot at alt 
tfaoto lo 80 ooata a aiooL TW Ooo* 
poratloa afaoo to oorvo aioalo at aetoal ooat 
of food and aorrloo 

Tbo Woodadwaao Bootrle aad Uoanfae 
torina Ootapaar a noar noiabbnr of oobm 
of tho Stool OorporadoB o taiportaat pUnto 
to too oppoflito oatrono la tto ' 
retardlai toopropor oioo for an 
Itmoh toon, laatoad of a anoibor of 
loncb roona aoatterod o?er aa aroa glvtof 
ottplopment to moro than 85000 poiooiw la 
nomal tiaioa toa Gompanp deckM oa om 
onormono notanrant. TIm raaoono laSa 
eodnf tola iVwndon nmot boM boon oo c of oat 
u toooe wht«b dote twl nod th« othor groat 
(CooHaood o« pogo Mf) 

Tranmlttmt Paww in FtaU Waves] 

(CtmUmmad from pago dfd> 
toatfl not oolp for ware tr ano t al a* 
0 on an I bydani c work, but for auporhoab 
itoam arida etc Bolag laipermoaUo Ino 
faiudble and leakproof too tranomladOQ i 
ftdenoy lo rery bigb 

It la 0 intorwtlBg fact that oo long i 
wavfa ore pawdng toe water In a pipe Uae 
ean ot from ndeed ooppodng a naatn to 
)a a fr o ee n aave tor a tola oore of water 
wavea paeeed toronib the ayitoin win nwlt 
the ke In eplte of tola thore lo o 
at norauil operatlnff eonditloiia 
ge n er ato d la tbo bigb preontre aonte lo ab* 
d I L toe low and after tbe plaat baa 
worHag for an indefl Ito tone toe ptpoa 
are cold 

Ten boreepower wnTce 1 are baea trana 
III tied toton^ ona Inch piping to a dio 
of MO feet Bpt there la no toeoietleal 
to toe tranandtekHi dbftaniw The longer too 
] ne tbe greater the dioaetor repaired The 
p aedeol Umit oomoa when the Initial coot 
I the drop In eflkOencp compare onf avor 
ably with too eorroopoadiiit Itono la eompot 
ittgmratona. Tha comStloaB for beat oOclMiey 
are Urn diameter of plpca, bigb preaonre 
an] bM frrq cncy Pipe dUmeter may be 
redueed aa power U tnfcea off at Intormedlato 
ponti It U not naoeo i ary to ptovlda T 
J ucttono tor branch Haoa aqnaro teoa aro 
cq al r odkloat 

In add don to to appllcadono here dot 
lined to rodproeadng toola, the a y ato m haa 
deflnito adrantagee aa appHed to rotary 
tloa and to boadac Tho poaolblo ranga to 
tharoforo tkeorotkally almoot nnllmltid To 
the prcaent Ito aeope baa born Undtod aseopt 
experimentally to ayatena when 
eonmUneo mA eafcty are eeaeatb 

ahr haa Utoerto been uaod fm aaf ety 
and oonTonlanee bat to moat torrid pavdiaa 
can aearoely hold a brief tor ito ooenoaur 
Wan traaomUrioa to already In toa Md la 
min ng aad In mineral treatment Ito applb 
cadoa aoema at preoont to ban touched taSp 
a toUga of toe Idmato dovd op meafc Bd 
ptfiamoto have ohowa that rodaette gear tor 
toipplag naa and for antoioobUfa to praetUa 
ble and varia bl e o p ae d awtoM tor on mv 
pooif an alraady la flight. In ohoct, thoro 
aoemo to bo p r a c tto 
troaam ttod powar wl 
ba latotrootod Ja watt 

Sogusa^Ofsat Mm 
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flan ft pound Xn 
bittor aoiar It toa li^ 
aparadftg. Attbong^l 

£j.V 

Mtopg loft 


Eip CT i m wt i l aof Matijl ltot 
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•agar xrm ni vwj name MiggMtiiig tkat 
It ought to be aheap It la ^eobfat eimigh 
k ll k I to the tona of a oondaneatioa prodoet, 

eauaa zglaaa are fomid to atraw oottoaaeed 
fattUa and ooraooha aa well aa wood but w 
tU Httdeofi and Harding took it np to 1017 
it waa known only by die gram beiiig ao 
diftenlC to obtain Now it ia made 10 
pouuda at a time. A atriet ptoblUttoniat 
nykiaa ia not famientrd by yraat but it ia 
one of the moat neefol to bacteriological 
woA nnerrtogly pieUig out thm erlmtoal 
gorua of tnbold ebolera« enterida and other 
Intoattoal dueaaaa. 

AdbUooa at 981 a pound waa flnt aiade 
to form from gum arable by KiUam 

to 1880 and u one of the moat uaafol tooU 
of tba baetanologiat, bat oaed only to a lim 
Ited mttmt on acooont of eoet until made to 
qaaatity about 1015 

Prioae an oomiig down prfeently wa 
wiQ tnd a tow btrgtoa. Udeiltoae Kavu 
loae and iiulto at |00 each per pound 
eooM next. The first u a truar^arde or 
oooEkpoand of three aimt^ augara Ihacov 
end by Bonaatre to 1883 it la made from 
a rara manna fooid to Torkaatan and baa 
only lately been available to aetondata to 
wo^og quantitiea, as it offera a wide field 
for atttoy LevokMe** ia the aweetaat auger 
known abont five timea as aweet aa cane 
Bugar and oaenn to bmiey aa well aa many 
frulla and vrgetablaa^ but ia dilhoolt to crya 
taliaa and tor ntany yean waa known only 
to the form of aynip Now It ia man ifae- 
turad to aryatala ai^ promlaae to bo better 
for diabvtin than aaceharlne which ia not a 
•ngar at all but a oomplex deiivatira of 
benama From a dietetio and baetenological 
standpoint makaitoaa trahaloua and mah 
Moaa oBer viiwin Adda of linatwatiott 
Inulto hae been brookht to hSieet purity 
by Amanean dmubtry tor tba first tliM 
Galaotaaa at fU a po md maltoaa at 914 
a poind mannite at fP destroaa at 9380 
I taetuaa at 92 and aaoebaroaa at |1 60 about 
wind up tlw rara augara tkha fw manufae- 
tnred on a oommeroial aaato Oalaatoee waa 
first madt by the great Paateur to 1806 by 
boUtog milk aogar with aeid and to our own 
doatnuitiva age haa, liha a good many other 
of the obiBBista 1 me er known dtaoovariei 
been pe r v er ted to the making of axploaivea 
ICaltoaa ia malt sugar widdly diatnbulrd In 
nature but dUfiault to obtain to tbo purity 
ma a mar y tor Ito uaetol work to i Jentlfylng 
dyaantery and dipbtharia gensa. Dextrose Is 
eommoo too being our old friend iduODee 
wkieb can be made from atarefa or even 
papar It is however expenelve to purify 
tor uee M a dtomtoetio agent Lietoae ia an 
other oil friend — milk eunr traiwformed 
Into a rare engar whan highly purified and 
aMMharoaa is ordinary angar bowl sugar ren 
fierud griatoeratie by being profusely refined 
and In a state of abaolnta ri eoucal purity 
There an atlU poanbiUtlea tor Asoovering 
new angna Two were found w Waabiagton 
by Dr F B X«a BVirga — aedbheptasa and 
d mannokatoha p teaa. aCany of them have 
been aude ayntbedcaHy and tba tbeoretical 
study of orgsttto chaailitry eaablea tbs In 
vesttoetor to predict what types of angar be 
ahoahl find to natnre and foes find them 
A number of run sugars already pntmred 
ayutbeUoslly havs not yet been found to 
Baton 

Tha totaat d laiofe r y to tola htdo-known 
twtostiy la a — g t^r ***1 *t** nMdibloae» made 
ovailabl* eommordaHy tor toe first tonsaocaa 
weakf agfli lu raw sMtmtoi la nritooae, 
and it hi ao excsadtogly ran to toat pro- 
doeC at IW a pound toat its marhat pHm 
haa not m baau fined it wfU oertatoly 
n osed toe pries of t nbaloae and nmy boas 
M9h aa Pfiffi a pound flhould that be toe 
m» it vldtoi the bfiateridkflataiid aaalyk 
teal e hemtat add to in toafcifUmtu to tos 


Vmr ilBeetoe i«w pdedllm lno> 
mher wetkwfeeted IsIWabrW A 
Bwt e«e el me tew or iWee eUil 
sM of ooeMeaioa Mi w i n rr hao 
here meed ead mera m ill The 
Aim l tt w hiaTmeherAeriee mk 
ohMivo Borel laatara raoraoaofte die 
«oW odvemed dereleamim hi tide 


Dwisa fha ■hort period of pros* aaktog ty p awrl tta g saeia r tor tos 
pwity that aesomnssisd tos war et sso ar s ph e r , tUs saw Royal le 

thasrywaa meed up rsiardtoee omkisg non attrsetlTe sad mors 
of tos ooeta Today ead fi»r aaooomioal Cypiod to' toa oob 
soon tims to aoem the da m nd ssem whish sai pl o ye her 
will bs to apsad up sad lower ^ ^ appnmabls 

ooeta added effort SMaam ommto Isttare 

Hw sow Uaht Rounuia Quiet laaa dlatrsotioo oMaaa batter let 

Ruaiiiad Royal m s dafimts as tore Tbs oaw Royal offers you 

SWOT to tola prasaat demand By ■ maana of obtstoinl both 

Royal Typbwritbr Company Inc , New York 

towstoei sad Af eedrt tk $ WtrU Oepr 
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IHIl TW1 «« Ih mWi.«T>w«tW H ||| 

WL. DOUGLAS 

WaMWATOMW. $7j|S A ISIS SHOES 

I iSSolijM^ ^$AOQ 

W LDOUO US SHOES I w— 

I WON VOViVYWL 

10 lOU AT ONBPROnr I GOMlDn THB SFIRA OMUJnr UR 

"VQVKKBIVlfaR THE MICE PAID A.JW CA 


ksal sad nmal 




mmkst nCtovda. Wn em phy the Mgk- 
sat paldl rinllid ■knawakir^ sU wotfc- 


INMNtMtollit 


tba bfiateriokflataiid aaalyk 
d tiv tortoanw UntE to tos 
C tools to toric kiti, toe torm 
to toean antotUfirm win bo 
. tor priei nMUUesa** 
Ml tow awl A tok ttnto ito 



■Mho too boat ahosa far lbs pries toat 
■mnsyssabT 

WbsB you Msd abooa losb fora W L 
DsMka elaio. Ws own 108 etovoa to- 
Ssl^M too pris eto a l ririmu^Yoo wdl 

off biplSIumfiuoliCM toM wobsS^ 
an Mtar rim vnhma for too money 
IIm^i 


r«400iM90 


Onr tyjOOnndMMaboMnffneseew- 
tInaJly tuod yufaws.Tbsrok one pamt 
WOWHh to buproaa upon yon that u 
tnrtb dsDars for you to r emam h ar 
W u nn i ntn Aom If 

urosaldtoyou. Wbao yon buy abom 
atsa^onoW ooretorMyoa payoafy 
oma msD rstod profit 

No ■mller where you Bvm eha# disluri 
eaaaupplyyaawttoW LPm ^n bssa, 
Tbegrooet no smco to 8am F tooel i a o 
toM tosy doia Now Yariu IndM upau 
toriavW LDoa^ ehooe wWi too 
■amo and retail prise etinnprf on too 
setoDunoltoboo aa b eil tol a sa d pay 
oua or two oatn prellto* Order d k a ot 
toosatos to ana r y usd more m on ey lai 


sad psrtnit k tot 
beat kaswi abaa 
Trada Hark to Ifcs 
we ^ It stator 

ofamM^toitow- 
fft ssanhiaeiat 
Tbatatttaricntoa 
uCaTnda Math Haa 

kat il ttt priM 
paM iic toa ^ndu 

Stol e s Wnm 

zSSsmi'Sf. 










SONNEBORN PROHUCTS 


Th« Paial IWt Crrtn Hm HnI S«Mm 
FMt Aa4 b MhI EmOt ImM 
Oi h Tb MMt ImmmmI 

Let UB prove that Ccmcoat the in 
dustrial enamel pamt la the cheiQieat 
pamt for yon, independent of price 
per fcUon. 

Qfnco<i$' 

tb# nctotiial tiiiiad«pidtit hM time adventefee over 
nOl while peinte in Cectonce tnatitiitione, homes etc 


R ii'’ .jiT 


Cemcoet is an all oil prodnd 
readily and is so opaque that it 


out guAsp flows 
I a greater area 


As h shows no brush marks it can be quiddy applied 
at the minimum labor cost Itstough elastic film can be 
WMhed without harm Docs not cra c k peel or blister 

VWthstande steam hdat sod cold and stavs whits 

■ nfofMniwt — nmtir-rfo ^ * lOOgeT timS tiUttl 

,, — other pamt and laats for 
lAWDOIITH 5Wi 

’ r m h ri w* Oloaa Eoahali and Flat 

"^SS^SSTJSSrZJTSSi Cemcoat m interior uae 
SSSUS&te ^ Gloaa and Flat exte 

riorpfotectionandbeauty 
Whits and colon 


^ . Write for Uteraturs and 

hHfflf J Wnrf™ color carda 

LSOmEMMUfSONS^hc 

_ 114 111 Finfl AVI WW T«»I 


SQNNEBORN 


ANNOUNCEMENT 


Mun4 Compnny wah to announce the opening of 
a branch oflke on Apnl Is n the Hanna Building, Cleve 
land (&IIO Thtt office 0 in charge of Samud W 
Foaier Eaq formerly Chief of the Patent &afF of our 
New York Office and a member of die Bar of the 
Supreme Court of the United Stales 

To facilitate die preparation and proaecunon of patent 
appkcaQora for our clients who resde in cfaffierent sections 
of die country we have offices located at New Yoric City 
Washngton D C Cliicago and San Franasco 

The cliepB of Mum ir Company as wd u all iiv 
venton repd^ m the locality of Cleidand are invited to ' 
avail thi|i'Mlvcs of the services of the office 

' VlUNN S- COMPANY 

Patent Altomeyi 

WoolworthBidb New York 


SdtnSBG Aiumm BUi WMMoemv D C 
Hum Baldbe, Owritni ate 


Tawv luUart, CMeiea 0 
Hofon BuUani, Sm l>taMMta Ctir 
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-"a device that saves a $600 clerk ’ 
saves the interest on $10,000.00!” 


ruHiifc H w tk ytfl kmmitdm mpp M VtmMm) 


pNpftratlon for ml buAiioM that 
mill fOBoroDy iMug^Ootod todty i« g$iUmg 
r^adg to otu and prodiMo at ioiotr eooti — 
•tatoa Mr Vaudain in Aiml 8lli lomia of Col 
llor • Ho eoniifiiiti Tbiri !■ not folnf to bo 
any roal boamoM had ondor old mothoda or old 
coat o ■ -oT i rything u of tomorrowl Wo opond 
for now madilnory whatoror amoont •oomi 
JnotHM 

Tako an omidoyoo roooMnc oay MOO a yoar 
hU (or hor) wagoo aro thotatoroot oa $10 000 
Wo ean mako a yro/lt and loioor poota by In 
atalUng a dorioo wUdi oaToo tbo wagoa of ooa 
MOOa jwt ma n ovon though tho dooleo oooto 




^ClbMvoi^hSSMta# * 


Samuel M Vauclam 


droaaograph adYantagoa* Tho aamo M7A0 
AddroooograiA oaod in 00 branojioo of tho In 
tomatHmal narooftoy anabloo F H Dun 
atattor Biehmond HIU L 1 (retailor) to on 
Joy 4007^ moro laloe thla S^ng than loot 
mr Koto how thoaeanda of oAm In 600 dlf 
foront linoa nao tholr Addrooaographa j 

MaaamNo- «it i«o«iajr miOdwiO A 

m!S couicnoni- 

MiMM orpaa* laaAag aaO OkUao Iiai** m 

■ MMtiL tvinl WkMflM ink « i 

■nCOEDIMa- Moa JWton fautall \ 

ate aaO aim* arOMr* mt, aad pro- * 

MiMOalo iavaaiory n- mhm aogMi aaO m- 

■S=!Sj3 

mAKan AOMimiNg STtSImUEiTw 

*" lollJSifl- ifandL fm 

jjyjTALnmnnCA fMt oty «r Im«h mOm, -- 

HaierMm 

FWBB TBIAL ntOVBS SATlIfa* I 

sarv^'Ta.siSif^^ 
p h onij^ y **** ^^cdSL-Stes: 


WHT BALDWIN LOCXIMOTIVB U8BS AD 
DBBSSOQBAPH^ 

For tbooa roaaoaa Mr Vandaina Company, 
tho BaMwltt Lodmtivo Worka haa ropUM^ 
aW tiring handa in lU payroll dopartmont 
with a klim mod Addroooofraph For tho 
aoma rooaon the Now York Conaolldatod Gaa 
Company ia aaving 258 dorka in ita UlHag 
work with Addroaaographa which are anltrely 
OMtomahr and lOOW aoeurato 

WINS BUSINESS-CUTS CXISTS- 

Not only famoua oorporationa bat amall retail 

m and diatrib utor a art proAtmr fyan Ad> 
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OWUeeO aaO parrell 
•haikt ttOM «w4t ud 


wavtmo- 




ikmd, Foei or 
Meier Mae hum 

»57.5fl 

emiept FOB, 
CHKACO 


Sssajrv 


The omaMcui CHcwmi 
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With the Editors 


(iOllRyMBi MO v« iv#ni la tha biblt of 
^tvlhattoaa Iron Oenuaar 
i^Mpdiar hi Gamuuif and amoag thocor 
THiipeiidaftU irho tltw oervod oa wu Dr 
AlffaH Gradanwlta. Om dijr we got a 
lalter troia Umr the glat of wfalch waa 
that bO IMeoacilikM that be would nerve 
UB better If be aaht hla etorlee in BaglUh , 
fhb( he wee iftndybig the taagoage^ and 
WOi)^ abortijr begUt unlng It In hla mano- 
aoetptb* We awaited the event with aome 
treiddatkat the efforu of a Tntton to 
write la a fonAgn tongue wbleh be baa 
taJnn. up for the ftrat ttme aa an adult are 
iddom verg graoefoi When the flrat 
antple of tbe new order of tblnga arrived, 
we were egreeabljr aarprieed , we were of 
oovne able to toodi up Dr Oradenwibfe 
text here and there, but on tbe whole he 
dM It very wetL And be baa been doing It 
bett« evef ataice, bnrrtttg a period when 
the Brlttih^vy wouldn't let hbn do It at 
aU, We hope that oor ra adcre appieelata 
wlut It meana to ua and to them to have 
affaln In Gennany covered in thia way by 
a co rr eapondeat who wrHea in their own 
language^ and not through tbe medium of 
an Interpreter Dr Qradenwiti la 4mr 
ooily native correapondeat in a foreign- 
apeaWng land who writea Mbidlah, and 
wlm we tell yon that hla product almoet 
alwaya goes before yon without any 
rinmgep without any editing whatever, we 
think yon will agree that be makea an 
exceUent job of It 

O NB of our trying tthka U keeping an 
our etorlei down to the ementtala, in 
order thgt we may have apace for all the 
aterlea that It la neceaaary for ua to cover 
That thia tttvolvee moeh ekilful rewrittng 
ia erideht Laaa evident la the fact that 
It tttvotvea givliig thought to othw thlnga 
than the text alone. It le mrpriaing bow 
much apnee la wasted in commercial and 
news photography -—how much uaa l aa a 
baefcgroimd nnd foreground and ridee are 
Inriuded in a given photograph Thua, if 
the idiotographer la making a picture of 
an oil can. he la aa apt aa not to include 
the entire automobite engine or lathe or 
other piece of machinery that may be 
ollfd, TM the whole atory la in the oil 
can, and inat eo hmg aa tliere la a auf- 
ndmt portloa of the engtauj^ lathe, or ma- 
chinery ritowti to carry ont the ldea« It Ja 
not neeeawry to gbew vety much of the 
ueelnaa trlmmlnga, ao to apeak. A whole 
mannoBd not be aliown, for that la uaeleaa 
In the extreme. If we ahow the entire 
man, riie ent or printlttg plate muat be 
made of a vary large alae In order that 
the ^'aneat'' of the picture— namely, tbe 
oil cen, will be anfllclently large to ebow 
what It la. And if we give ao mnefa apaee 
to a mere ell can, bow ean we ever cover 
ouy wtdu editorial eeope? So it eomea 
rt^t down to a matter of trlroralng lOioto- 
grap be" uwpPhK them, aa tbe parta^ of 
th* magarinb «b^ and engravlag khdp baa 
it We trim off the narieae fbreground, 
the uerieea tericgroimd. the uaefaMM atdea, 

, and eo fri, the very beari; of the 

If orcletlc u^t la eoMht, 
»ofi3Mieotlierwieeuealeaatrim* 
_ I toay beleft da* Ofian tout dainty 
head whMi yed me fs our Jnnntkoa 
pi^hdl«MI a hme dtoh ump, may be 
n beafl4M and rumIi aa ww 
wdnidte tolMlu£hn of the Nauttfol 
Itfri on tbn dklOdM brint, we tori oom- 
p^ W ^ip hff •» Mrt %to 
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\t»ry neceasary uot* In gaining hretlty, mn 
tU^nfiod plrtorliil treatment, and the gr^t- 
CKt p4iW4lb]e dhorvtty In our columns 

F oil n long while back we have been 
full} ffignlxant of the man) adtunUgea 
of the tiuiiinn iiUtiire technique over the 
written or spiikiHi word, l»y waj of pu- 
iNirtlng 11 gl\(*n hnppenlng ur extUulnIng 
wuiie DLw or old ]ihiiHt* of Kclenoe. The 
motion i>h tun niqmilN to the mind dl 
rectlv lhn»ULh thi eje I i»r that matter, 
HO does the written word which makea 
It RiiiM*rlc»r ti> thnt extent oter the Kpuken 
word. In iiddltlon the motion picture 
crtuites the liuagCM, It kikuKs In plotnrea. 
It ku\‘«*N nothing tn tlx mind to create. 
ItH exphinatloDM tiike the form of a huc- 
ceasloQ of nnfinntod pit lures or cartiMma 
or models The human om setm thone 
siiccesaKe Images, notes the dinnges or 
develo|unent nr proeean, and tlx mind Im 
niedlutel} gnisps the full mninlng of all 
these thingf) with ilu> lonst amount of 
effort To explain the openilloD of u radio 
receiving set step hy step liy meani of 
the writlen word aided with photograpba 
nnd drawing*. Is no simple matter and It 
may be conslderutdy mon^ dllHcuilt for the 
la} reader to follow and grasp the full 
meaning of whnt Is written nnd lllua- 
tmted Yid the aanie atory, when told on 
tlie acTccfi, la an luncU simpler Anlma 
tlon la supplied to the dmwlnga ond pho- 
tographs, nnd such titles ure Inaeiied aa 
aid in explaining certain piirts of the 
story 

M any StiBSTmc AumrAx stories cun 
well 1)0 re-told In motion picture 
form for the reason that they require 
nnlinalton for u more reudv underatund 
Ing by the laity To this end we have 
enteretl the motion pletun Held, ns pro- 
dueera of SijEXTiwr AurairAn flinia. In 
collabonitinn with the C^tronH Klhiia Cor- 
P4»ratli>n of Providence, K I T1 k» flliiut, 
which will appear lAt'e a numth will be 
released through the Kduentlon Film Rx- 
ehunges. nnd will he* shown In the btdter 
class theaters thnmghiMit the country 
Such mibjerta as can bo treated to the host 
nd\iminge In motion picture fonii will he 
taken from our mluinns and tmnKi>liini(sl 
to the s*reen TPlie (*oniplote details will 
he covcntl In iliese columns the thing 
Itself will l)e featured on the screen, under 
theRiDNrim Amekk ax title 

A NOTH KU piece of news' We have 
Iniiugiirati^ a sptHlitl nidlo-ph(«e 
l>mud<HHtlng talk of our own in order 
that we might reisirt and coniiiient on the 
sHentldc newv of the day for the benefit 
of the nidlo midlenee For the present, 
our activities are mitered In the Middle 
Atlantic States, hut In the ^erj near fu 
ture we hIiiiH nmk*» nrmngomentM to rover 
more or lose the entire rountr} with our 
radio talks. We are using the WJZ sta- 
tion of the Radio Corporation Westing 
house organliuittons, lornteil at Newark, 
N J for our pnwnt hrondeastlng thua 
co\ering a nmgi of sevend hundred mlioa. 
If \ou are within reaHi>nnhle range of 
WJZ vmi nin tone In to 300-meter wave 
length nnd Uslen in to llie TkiEXTmc 
Amestc^x radtu-pheme talks between 9 
and 10 ITi on Friday, May 10th, Tnesday, 
tl»e 28rd AVednesday the Slat, and every 
WeflnetMta} lliereiifter TiCt ua hear from 
you If you receive our mdltMriione tolka, 
whether you are far or near Also send 
us suggeatlona on to what yon would be 
interested in, and we shnlt endeavor to 
moM our radio talks accordingly 
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BUILDING RESUMES ! 



Westin^ouse 
TVpe“T- (Tum- 
bler) Saft^ Beui- 
el Bocutls meet 
lighting lequiie- 
meats of all kinds 
of buildings ^ ^ 
Parts stocked 
throughout the 
countiy ♦ ♦As- 
sembled with- 
out ddi^ to meet 
all requirements 
Inexpensive 
butofttehigiest 
quality ♦ 


♦ ♦ 


Thm phaio0r^ph it at thm ntw 
HotalMtMmSo iV Y T pmh 

wOl bt uMrf rJbis AoMi 


These panel boards are adapted for use in 
large residences, hotels, factories, stores, 
office and apartment buildings, etc., etc. 

The essential operating parts srs made 
at the Brooklyn works. This iolures the 
highest grade of product, at well as low 
cost because of quantity production 
methods. The parts are then shipped to 
the various Service Stations of the Com- 
pany, which are located in principal cities 
all over the United States. Local orders are 
referred to these Stations, and are there 


made up from stock parts, without delay. 

fypo *‘T’ panels are absolutely safe 
for the operator. Everything reachable 
is dead, so that shock is impossible. They 
have been approved by the National 
Board of Fire Underwriters. 

Their material and workmanshl|> are 
Westinghouse high quality; thqy are 
good-looking; suitable for all panel uses; 
and their price is as favorable as the prices 
of panels possessing fewer advantages. 
Leaflet and speciflcations on request 


WESTINGHOUSE BLBCnUC a MANUPACTUIUNG CO. . qfbmmaU Prmi^trfQint. ItipriiiniilfTii BwmHw* 
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Um waiCM bC lh« bolMlliff iradat ia the eererel coontrlee ceMp«r«» when rednccd to mid Hie anmber of ^roine" In each rnan’e etack Is dlmtly proportional 

to hu dailj waper the exact amount of whi» will be found in the text 


The World’s Wages-a Statistical 
Anomaly 


OTATX8TICH nomettmes are of the most 
^ abeurdl/ misleading nature We 
thought It aould be interestUig to make 
a compaiiMon sbowtng how much labor an 
ounce of gold would buy In the varloua 
eomitrlee. It looked simple the coroparl 
eon yisuallsed Itself and the article fairly ran out of 
the typewriter It was only necessary to order up a 
couple of hundred pounds of OovemniHit documents 
digeet them and the Arukhi would marshal themselves 
in orderly rows and columns Uut when we did It the 
results wer^ so extraordinary that we thought our ata 
tlstlcal hand had lost Its cunning We are niver too 
proud to seek advice when pusrled but expert advice 
only thlckfoed the fog An appeal was taken to a great 
Qovemnient nutlu»rltr A\o omit hts name because we 
promised to but we qui to hts reply In extenso 
*If 1 were tint a suprmmn (which of course I nm) 

I would be glad to know that aoiuebodv else has found 
out what a delightful thing it is to handle the statistical 
side of IntMnadoiiiil economlL questloos at this par 
tlculnr time I fully undemtand your amaaement at 
flndlng the wages of painters less In Qennany than In 
China Apparently vou do not believe It neither do I 
But matboaatlcally and statistic. ally it Is comet If the 
fnndamsntal basis Is correct The drat Commissioner 
of tmhor, OarroU D Wright, undmtook an Investigation 


of crlmlnalM> of cttles hv natlunalltv The final rctuius 
showed the Chinese In the District of ( olumbla to be 
W per cent criminal* NituruUv (4lnnel Wright 
wanM to know what Idiotic clerk had woricod out 
smh a propoHitinn as that Ue was told hv Ids chief 
stutlstklan that the statement w as staUstlcallv oorrech 
that there was rnc Chlmse in the district and that he 
had been arrested three times 

Tf we apply the price that New York Is willing to 
pay In American gold frr the Oeminn mark >our 
figures are correct The basic fallacy lies In tijing to 
express wakes and prices In a coimtr^ undergoing a 
financial u|dieaval like that In Germany todav In terms 
of the money of another <oun(r> 1 think It true that 
In Gerraan> today on the basis of the Amoriian dollar 
a painter Is woriitnk for .. i cents a du) but In Gcnnan> 
today they are nol buying or using guld-Hw why 
measure their prices In g(Id? To do so manifestly dls 
torts the sltuatloa With existing conditions in Ger 
many Italy even Belglam I think this explanation 
holds that to express conditions there In terms of our 


mrne> which thej are not using Is essen 
tlullv mlsle idlng But after all I may bo 
wnink*" ^ u asUtl trii t r an opinion and 
here it Is pcrarnalh nut ofildulh 
N( twltliHtondlng this criticism we shall 
go right ahead and preMSfit the Informa 
tlon wo acquired w pdnfully Our fmlgn cvehonge 
quotations are thost f I ehruar\ On tbat date the 
Ilrltish p und was w rth $4 41 In gni I thi l^rtncfa 
franc Oi>H «nts tie Ihlklnn frum 8 84 cents the 
Italian lire 517 cents the German mirk 4 5 mils 
The less said about the RuhhIhu nil Ir the better Its 
\ line dtiiends rn that f pusr on] Ink In thi 1 nr 
raat we have tite Japanese \en which Is falrh Mtuble 
- fr *1 cents hi low Its par \alup of 10 8 crtits 
In M>me of the fikuros then uie kups pnbaUt be- 
enuoe the tindi la hi IlglitU npremnUd that m body 
has eMr troulkd to umpilo statistics lor farm la 
borers the figures are ncciHsiiril} iwrc if a kuw*** lhan 
hr lietter orkonl/ed and liettoi stnndardtrcd trades 
With these safeguards we pnhent thi fikuiea f)r five 
ordinHr> MKatlons 

The question at omehURgiRts itself what Is a doyT* 
Ilere again we stilke a *<n ig und run mlv say that 
the hours vary fr in el^ht t tin depending on the 
usages and on the strength of the uni ns tf these exist 
fConftnvtd on pag* 
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The North Atlantic Ice PafiSt 


How the Coast Guard Cutters Broadcast the PositiMi of loeher^ to j3lii^|nilig 


T UANKR to the ceaeelem vlfrtlatice of the cutters of 
till I CoHHi Ounnt, the recamnoe of 

Hui h }i Niii|ipn(touN fllHHHter UN the lorn of the "TltHUlc** 
ihrouj^li collision iiiltU nn loelierg In a very remote 
|KiaHlhlHf% It niuhl onK faniHient Indeed, thn>Qgti 
fiillun to |Mi> 1 low* iittentlon to the viamlngn of the 
Ife iMttrol iiDil practlLv ouLck coiupllance with lU sug- 

KPHtlonM 

Till JoHK of the *TltimU' wan hound to remilt In effort* 
to pr(>\ldo ugfilnst any Rliullar diwiRter, and the many 
InveatlKutlonH nhUb followed were directed to two 
aetiarnto flelda of Inquiry First, there wn» the peril 
which lay In tlie faults of construe tlmi of the ahtp 
Itself faults which were cninnioo In all shipping of that 
day , and secondly there was the peril of the uncharted 
Icetierg floiitinff down from the north iicroHM the lines 
of steHiiishtp traveL The first {icrll whm met by the 
urganlaatluo of the Intenmilonal llulkkeud OomuiUislun, 


its hmi; history and Its hooorabl* tndltUm. It traff 
established tqr an Act of Coo gfo sa, approved Atigdat 4, 
ITDO, and tm vessels were tmllt and placed In ooo* 
mission by No\eniber 1. 1701. It la a curlona fact 
that this constituted the only artoad force of tha 
United States afioet, ther ea ft e r, for a pmiod of more 
than six years, or natU the comndMlening of certain 
vessels of our newly organixetl navy Hie Ooast Guard 
la organised as a military service. It haa an academy 
at Now liisidott, Oonn^ ftvr training and tnstmotlfiii of 
cadets, and warrant ofllcen art drawn from tho en- 
listed force, by selecHnn for fltneoa and gOMral quaU- 
flcatlons. Tha equipment oonaUta of thirty-one cruising 
cutters, including five ^Bagte Boatif* of doubtful valuer 
twenty live harbor cutters, twtaty-two launehea, and 
two hundred and seventy-three Coastal and Great 
Lakes Btatlona. Alan, the Service owna eighty five srif 
balling, aaU righting iite boatm driven by gaa and sail; 


laaeMt «iaa IdiTto pafaDpa oil Ibdiffd Tri w u ta wetw uk 
alatad; U daceUcta were reibdtad or 
vahw of the venw l a aaatatad. tnrfedtkg earyofa, via 
tli86(^9l(V0CV ltehoflldbemttttaedGUfcjBGi!f,4«e 
Itan akna of marine pvoperdir navadr the giflpleejie^ 
turned in that year IS.W far seery dotlar egpoMoC^^ 
Itf maintnMAce. ^ 

We qnaatkA if In any aorrfea la to toe ftnmd tottfor 
QuaUtyt whether above or below dsekn on the 
or In the «glM room, than tor many yeara haa tnariaed 
tha Bevenae<lutter or Ooaat Oumd JServloa. The 
sonnel, baeanaa of the fSreqniBt Uto aivlnff and 
aalvaglng worfc which It haa to do, ta marfcad by rim 
ctietol oeleetton of tha snUsted inan, of whom It ia 
required riiat they shall be of good phyafqht^ and Chet 
tliey shall be every Inch **aallonMn.'' It la pcebalde 
that In no aervlce ts there to tot found, today, ae mndb 

«f thM wmml ■— twHuhlf , to 



whose Andlngs resulted In a oloeer spacing of bulkheads 
and various linproTen>ents aimed to protect the sta 
blllty of ahlps by limiting the Inflow of water In case 
of under-water damage. Uomethlng waa gained in this 
direction, but we could wish that the structural safety 
pruvlBlons had been carried farther In the direction of 
raising tho height of tlte bulkhead deck, and the in- 
sistence that It slionid be made watertl|d>t 
The recognltton of the peril from floating loeherga 
led to a request by the maritime nations that tho United 
States undertake the patnd of the loe-lnfeated reglona 
during the three montha of the year— April, ICay, and 
June— which covers the southward pasmga of the lea. 
No time was lost In Instituting this patrol, and fba 
work was relegated to the Bevenne-Outtw SsrvtoA MW 
known as the Coast Guard, the other nations agrasing 
to pay a pro rata ahare of the cost of the mtIosl 
T he Revenoo-Outter (Ooaat Guard) Is very prond of 


three hundred and eighty setf-baJUng surf boata, driven 
by gas and oars , and five hundred and thirty boata of 
other types. 

The dutlea of the service are many. Including anphri- 
Ing vessela In dlstreas, deetruetlon of removal of dMiP 
Ucts, protection of customa revanua, rsflulatiag tha 
anchorage of ve asel s In navigabio wUtsri , entofohigqoar^ 
anttoe and neutraUty , sup^serioo of muttulea; eOiflMre- 
Ingnavlgntlon laws cover in g merchant veas^ and mo^ 
boats, protectliA of the seal flabertsst patrol of weotem 
livers tor rpacue of Uto and property floodat and 
finally thni^trol of the Grand off Tfawtoyjninend 
tor the brotectlon of shipping from ke IMda wd beegh 

It Is a very active eervica, M may ha eqen fram ^ 
report tor the year ended JOneifK IfllT, ritOff M thn 
last of the pre-war aerividee, nd toe motttha of to* 
war between April nth and Jhtop nOth of that yw. 
During that ttmt kt08 livw ridra mivedi df porting 


ot boats In heavy wnatber, and In Undtfob 
aloojpdda a dlsttOM vrnari or tm a atoMmat 
The Cbest Guard fleet haa toeoflriy fmm top p ed and 
tnereioodlv the admckri of IMT flrib vgaaelai toa eottM 
Mtknpa,*' oHalda,** •^invb^'^and^*Vbdocrik*Jbdgtot 
frmour IDoetratta of tha *4littapo,** tteflmtof ririna 
to go Mb OQ iomlm iem tomr nto nrivety ihnpdiy esmto 
with aJrtBajmoD e iftkwfi 

wtto ug 

nMhM AitooaMy wito the atopdfittA 

nyeot^dri^hne- gjibgilii IIM rim 

vBriW'tepa tusomm' flioeoe^ 

A, a Ml, M wW r IMHWII 9^ ■ 
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tVMI IVMMl ^ 

M 4a 4 4M Mo^intfrtlig alilltr 

Mr It f OMM 'dtaM cntM. tt 
fbftt Iqr tlM ttmml oi tier motor 
ttCiifai to 0 doiML atop irttbln ber own 

or ^ ttwn two bnadrod «Bd Hfty feet 

dmdtdl^^ Tiai 
ItMipiOUtilft to olmeot eomiMoIr cov^ 
m^im4 hOM7 tiMcao* and, beorinv tn 
uM Ittot tbm to tittlo or qo molting 
fk^oiM Iho oootro te tho htgli tatltadoo. ibo 
oOOOionlOttM tfom tbo oimM now fou to 
ooOsplidiM Wo ipoiii eofopocted to tlw 
OMwtottnqr ^ too oo<l fOUnudno tbo Hum 
0t}t0m woWirimi. down otMdny down the 
OnibilO to no OM* Bmo the gloder. <ro* 
qoobtb toOby IraOdrodo of Mot tn vertical 
tIiMkMOr VtFOtmdoo ont into fbe wntera 
mm fthmmi ^hriu own wolofat and 
ItMtO irtMOovor ttw oorrcBts and tbo wlndo 
OMi; mrr It oDMlnUk of its balk 
0 i t»i M rt i olghbfitntiMr lla Wlow the nrfaeo 
<tf jdM wfttor. ftlttiiMitely tbow twrea reads 
tka gnat tnbrador canent; and their 
nrauNlit lo M dkown tn onr niaatratloiui. 

Tbef travel at a rate which varlM from 
M knot per boor, In the early qprtng, to 
0.7 knot per hour later tai the ae a ao n . 

To anyette htoMiid with imaihutloii, thle 
grand precoMloii of Icdser g a, tbroagh a dla- 
tanee of over two thonnnd 
mltM ftoni the regloa of 
0mlM Soimd. in Udtnde 78* 
noith, to the Boitfherly Tall 
of the Great Bank of New- 
fOuadland* fa latitude 48* 
north, preaita a psoet majM> 
tie end weaderfol 


sesamma ambrioan 

diatt pnbUdMd by the Hydrographic office efaow- 
mg the actual coaree taken by a large berg 
aigbted hy fbe lee patrol foor different timee 
during the eingle month of April, 1P81- The office 
atatM that tfale berg waa mmUdakably Idoittfled by 
pbotogratdia taken from the Ooaet Guard patrol Mhitm, 



Cntter ^^Androaeaggin” foand thm 


fast In the Ice 



Were tt net for tike extet- 
enpe and perffietenoe of the 
warm watera at the Gulf 
Btream, the peHl of toe tn 
the late Mrtag and early 
sanaMT wbald be nraefa 
greater than It la, Tble 
etream pamea oat of the 
aalf dtiiily by way of the 

gtiaim of Florida* and dowe 
m a NJf JL eonree to Cape 
Hattecda, which It paeaea at 
n dietance of abffiit tweaty 
nlliA Thnoe Ite gHwral 
c ou ft to ■Jf.B., and It 
widena out, paHkng to the 
eonth of the Great Bank 
of N ew ft wmdtondt where It 

tneeto the cold water* of tiie ^ , w ^ 

Ubendw CTirwBt Ott ilwwteit c«rri«d hy .UlOT4of 

rmnitlMOmt ouwrt tato tmki 

Bnhi It braukBi ont to kwe ItMlf fluaiy 
OB tlM aort&wMton oo«Mt of Barope, 
wboiB eliiDBM it wjr nwtorialiy uCtoeto, 

By ■ Btotfir ot the Bec wn poBylag map. It 
wtO bo BMi tbmt, Bftor pBMiag down tbe 
oOBfrt ot LBiicBte, tlw leabergo an da- 
daetod tor tlw gw aboal kBown aa tlw 
MwtoBMtod Sato and paaa IB a gwwral 
aoathMIg ditaattoB akmg ita oBatarlg «»* 

Mot«n ottiwBi, bowaTar, for aonw 
ha Laborador eoaat, aad 
tba BorthMB alopaa «it tbo 
amt B«bto TImbb wbldi are Bot esaght 
aad wwliorad Ib Mb way emtlaBa dowB to 
tlwlW <« mgtaJt, aad it la thtw bergi 

ttoitl5iltM*PtogrB¥t ptoU to bbipplBg , 
for aB«B thigSm pawed tba Baak, tbay 
gpBt toit toto Ike toMaahlp lenaa, wbare, 
be wirten Ikat an awat at the dow 
«n«td wWriaeN pr Ian dwaa tog. they 
otobUlBti^jb fiMUa and 


lUa tc a barg waa toghtad April 11 and ita eaoraa 

WBCB it (' 


plat t ad aatil May IX 


«tai MeniMgt aC the ieebaiga attar 
latddat «ki tbil aC Iki Briik. giMrtlly 
agagkMM •> AinawB>* Thay an nrriad 

i5 X'ja.ffiar 5A^ 

sg&s»*rt£,’w?s^ 

MiMUfiilWiiMtoitorf.- WkgMMta 
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ud by other mean*, and Its track accurately oom- 
poted and plotted. The nnrean requMU that navigator* 
make a cureful study of this chart, since the drift Is 
typical of the nia>)r]ty of Icebergs In tho North Atlantic, 
neer the steamHlilp tracka The oval track drawn to 
llie left of the second sketch of the berg, shows the 
route of unother beig fa the southwest- 
waril of the Greet Bank, tn the period 
of May idO to June 4, 1021 Its trsck 
iiipiimircHl miles across Its greatest 
ilinienHlon and the drift Indicates the 
cxlHtcnce at that time of one of the 
plciil WH an eddies which are to he found 
In that locullt} and which never maintain 
the Millie Hixe huunilurten, or positions. 

'llie ciHi|Rru)hm of the patrol xessels of 
tho C*oiiHf Ounni and the Hydrographic 
onUv during the eight years of the Ice 
Patrol has remilted In the accuninlatloii of 
a large amount of data respecting the 
couna* followed bv the leeliergs, and the 
lliiiltH of their auuiherK drift across the 
uteaiimlilp lines Ah the InfomiatUm is re- 
ceived It Is made public in the weekly 
Iljdrographlr Bulletin and In the monthly 
Pilot Charts Also the Ice conditions are 
regularly broadcasted by wireless, both 
from HhorA stations and from llie ships on 
patrol in the Icn-Infested waters TOie 
boundary line between the T«ahrador cur- 
rent and the Gnif Btreain Is very variable. 

and on May 15 1020, it was 
found to he 70 miles south of 
the imsltloD of the boundary 
line on May 0, 1014, and over 
160 miles south of Its poaltinn 
at about the Mume time In 
lots. Tlie thrusting of the 
Gulf airenm to the south- 
ward tn\olves, of course a 
more soutlicrly ctinrse of the 
leebergH, and with a view to 
inlnlmtilng the risk to Tmns 
Atlantic shlpidn* the Hydro- 
graphic office has made ar- 
rangenwnta with the steam 
ship companies by which, 
upon notiOaithm from the 
office, tho headquarters of 
the companies In New York 
immediately notify the ship 
captains \o follow a steam 
ship track during the Ice 
seaMin of April May, and 
Jun(^ 150 miles to the south 
of tlie normal tracks. 

Tlie rect»rds of the Hydro- 
graphic office show that dur 
ing 1921 there were at times 
as many ns ten bergs scat- 
tered along the line divid 
Ing the cold waters of the l4atira(U»r 
Mirrent from the warm waters of the 
Gulf Btreani. Sometimes freak bergs, 
or “willors,” acted ui»on by the pre- 
\alUng winds from the north will drift 
down III niHH the Gulf Stream As a 
ointter of fact It Is recorded that ice- 
bergs have been Hlghted us far south as 
the AsorcH and the Chewipeake Gapes. 
This, however Is n rare ocinrrence In 
the inajority of cases when a herg enters 
the (lulf Stream It raiddly breaks up and 
disappears. Purlng the present season of 
1922 the patrol Is lieing carried on by two 
of the new electrically driven coast guard 
cutters, the *‘Tiimpn** and the “Modoc” 
which relieve each other at fortnightly 
Intervals. The teiniMirary home port Is 
Halifax ond each ship spends seven days 
on patrol, and seien days on the Jonraey 
In and out to this station and In that port, 
refueling und taking on new anpplle*. 

We have before us extracts from the 
logs of some of the patrol vessels, which 
show that this service Is no summer idcnlc 
Much of the time is paased tn dnas fog 
and fierce gales, which freqinentiy nec ea ri 
tnle bearing to Here are some notw from 
the log of the “Tallapoosa,” aa written 
flown during her cruise Hay Ifi to 80, 1010 
and embodied In the report of the com- 
manding officer — 

**tce wamlnga were broadcasted dally at 
•pedtto times, begtamtag Hay 15th. with a 
(Cowtimod on pope 48d; 


disappeared 
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Beyond the Microscope 

A Scientific Motion Picture Film That Depicts the Struotore of the Atom 

By S Dushman, Ph.D , Beaearch Laboratory^ General Electric Co 


W R Intend to dlaram In thin artiolo nnme of the 
Intemtlng featureo of the new views reirardinir 


V T Intemtlng features of the new views regarding 
atoms und to iUustrute the Ulscusnlon with atlll pictures 
takcA from the film referred to in the Editor s note. 

Of course, as imist peoiilc know, « e cannot sec an atom 
With even on extremely powerful lulcroacope the curuill- 
est imrtlcleH we cun see are ut leust one thousand times 
larger In diameter than evm the largest of molecules. 

Yet we are Jnst as certain of the existence of mole- 
cules and the atoms, of which molecules are made up, 
as «e are of the exlsientw In each of our hodles of 
certain organa, although wc have never seen them. In 
both cases, the evidence is wliat Is known In law as 
(.Ircumstnntiul amt, for huk of sisics we shall take It 
for granted that nil matter consists of 
iiHilMules and atoms ■ ■ 

We know a great ileal aUiui these atoms 
and molecules. Tims the smallest (ln>p of T^t 

water (alwut 1/!!D nihh centimeter) con j 

tains so many nmlei ules that If them! were 
eu< h enlargetl to tlie slse of grains of sand P 

tuiwble of passing through a IfiD-inesh Uil t 

sieve, they would form a roadway from fcienh 

New York to Han KranHsco approxlinatelv neWi i 

half n mile In width imd one f<s>t In they p 

height The inolet ules are so small that |im ^ 

as shown In Fig 1 one billion WllUm jchw* 

c<»uld post mnifortahly on the point of a . 

pin, 1 mil In diameter wlaer 

Or perhaps the beat figure Is that eta- ** 

ployed by Aston In hts recent popular lec- scienfi 

turesb Sui»pose we had means of separat- 
Ing out the Individual molecules In a glass hope | 

of water and lalwltng them so that we C 

might recqgnlxe them again. Suppose then 
we emptied the glass into the oceans . after ijL„ ^ 

mtlUons of years had elapsed to mix the of ihe 

water from onr tumbler thoroughly and ^ .■ 

uniformly with that of the seven sens, mip- 
pose we came back and took at random a on f|N 

fresh gbiM sf water from the ocean— wo oromr 

wotild find In it no lam than 1,000 of onr 
labeled molscnlm. Tliat Is to say, the ^ 
glass of wa^er Is to the Individual molecule 
as the combtnod oceans of a thonsand globea Uke the 
earth would he to the glaaa of water 
It Is dltficnlt to imagloe that such a amall particle 
can have a structure of Its own. In fret, the word 
**Rtom" Is dmived from a Greek word Hgnifrlng 
divlRlble;' hut while we still adhere to the term atom, 
we must, m the light of present jd^iwledge. forget 
about tbo hidtvlHlblllty But we mWit all kinds of 
evidence that the atom It made up of still smaller 
partldea which are nothing else than positive and 
negative elacfrlc charges. Since nutter, under ordi- 
nary cundltlcns, is electrically neutral, the uumbere of 
positive and aegatlTe chargee in any one atom atw equal, 
hot the actual number of each kind of charge dlffara 


Contributing KiUior, BeneiVTinc AMisiCAif 

frran one kind of atom to another The atom of 
hydrogen has the simplest structure of alL As shown 
In Fig 2, It conslsrs of a single negative charge, or 
electron, as It Is designated, which rotates around the 
positive charge or nucleus. The electron Itself is prob- 
ably about u thousand times smaller in diameter than 
the atom Its mass Is about 2,000 times smaller than 
that of the atom. 

Since a hlUlon blUhm atoms of hydrogen more or lees 
would hardly be noticed on the most sensitive balance, 
this means that the mass of the electron Is Indeed very 
small 

It follows that practically the whole mass of the 
atom Is con<‘entratcd at the nucleus Yet this nucleus 


F or pears Ifioie clmive and btlU'-underitood parUclu of matter — 
f/ie molecule^ the atom and the eteclron— -Aove existed to all 
practKal purpose* only in rueerch laboratone*^ MirruunJci} by 
test tube*, vacuum bottle*, and the maihematteal formulae of th* 
icientut When noiv and again thehr namu hove ^een mentioned m the 
neWi dupalche* that go before the great pubbe, it ha* been mdieated that 
they play a large role in the everyday afatr* of manitmd, hut ju*t Vrhat 
thu role uhu. or ju*t tfhat the molecule, the atom and the electron them* 
*ehc* were, ha* not been made clear to the unmiUated The need of a 
wider appreciation of the law* govemmg Oie behavior of these mfimied* 
mal reaUties ha* mcreased in proportion to the knowledge which die 
scienfi>!c worker* hoot piled up about them A* a mean* of brmgmg 
about ihtt wider appreciation, the molecule, the atom and die electron 
have gone mio the movie*, under the personal conduct of the head* of 
the General Electric Research Laboratories at SchenectoJp **Beyond 
the Microscope'* is the title of a flm prepared by C F BaiehoUs of 
thu company, which is the frst attesfipt to portray m a wid manner some 
of the prevalent concepts regarding the structure of matter, T%e story 
of thu film apd of the saer^tfk facts and researches bMnd it fa ieU 
on these pages hu Dr Dushman, one of those most bwohed in thejb^ 
orafcrp work tehch preceded its pfiMiuclMn,~THE EDITOR, 


prececieJ its produedoru^THg, EDITOR, 


Is at least 100,000 Umei imaner In dlAtiitter than tba 
atom 

The electron conatltutea the ultimato unit of Plectrle 
Chavge, Blectroos streaming through a oonduetor con* 
Btltnte what we measure aa elacfrlc currwt Plot B. 
A. MllUkan has maarared aocniatefar the chaw 
carried by aa electron, when, tar tnatanoA a 40-wiUt 
lamp Is run on a 120-watt drenlt, frert ara S button 
button electrons passing into the fliannnt, per aseond. 
at one lead and the same number leavtng it, par aeoond. 
at fre other lead. 

The hydrogen atom conststtag of a single Oleetron 
rotating around a positivo audeua of unit dbargn haa a 
fairly large atray field of force around It ConaaquMitly 


two atoms of hydrogen combine very readily to form 
the hydrogen molecule, shown In Fig 8. The etectrona 
now rotate around an axis formed by the line jolnlns 
the two nuclei 

Hydrogen Is the lightest of all elements. As we pass 
to the other elements, we find that the number of posi- 
tive charges on the nucleus, and conaequently the 
number of electrons around the nucleus, increase regu- 
larly Bach etement can be thouglit of as being built up 
from the element just below It 1^ the addlthm of one 
electron and one positive charge on the nucleua. Thus 
helihm consists of two electrons and a nucleus of two 
unit charges , lllhlnm has three electrons and a nucleus 
of three unit charges, and so forth. The heovlest atom 
known, that of uranlmU, haa 02 electrons 
— — " I and 11 positive charge on the nucleus of 92 
units. The most recent theory regarding 

„ tlM arrangeiuent <»f tliese electrons around 

~ .. the nucleus In the dlfTercnt atoms, Is that 

^ suggested by Dr Langmuir This theory, 

w ay which is a development of some earlier 

»/ the speculnttoas of Prof O N Lewis of the 

in the diversity of Berkeley, California, postu- 

d that lutes that the electrons aro arranged In 

( what shells with the nucleus ns center and that 

arrangements of two and eight dectnms 
i of a ^ extremely stabln In the simplest 

. ' . atoms, those of the hydrogen and helium, 

there Is only one shell the addltioQ 
of H third electron, a ne# sM begins to 
vigmg form This shell Is completed when it 

ectron contains eUfiit elecfrons, which may beoon- 

Eufi of sidered as located at the comers of a cuha 

tyoni ^ Atom thus obtained Is that of neon, a 

ws of ffAfl which has properdea quite stmllar to 

those of heUam, Both are absolutely Inert 
chemically, gaasa at ordinary temperatures, 
L rmA very dtillcaU to Uqoafr, which is In 

” accord with the theory that! shea of eight 

or one of two eBeefrons is a very stabl%ar^ 
ranaament On dM other band, an atom 
' cuntaittlag Isaa than eight electrons In the 

' second sbafl la quite actlvs cbsmlosl^ 
Thus Uthlum, with only one eiecfron in the 
outer then, Is extremely eleefroiKNritlve, stnee It tends to 
give up this extra electron. This lesvea only the limsr 
dMtt of two sl ecfr o n s and a nuckna ol thrus poaldve 
unlta. Tha emagemmt of elaehraaa is dma almUar 
tothatobtainadfriOtbidttfrah^ The only 
enoe la that the la elactrieaUy nautr^ whOa the 
Uthtum Atom whleB haa one Oleefron removed had a 
zwidoal poHtive chargs of ono unit tt U known aa 
a ttfrltun ton, and la prsamt In aquaoua acduttona of 
^om aalta, thus aeeounttng frr tbf msetrleot eom 
doettvity of aodi aoluttona. 

Outhaothorb a^ the fiooWs atom haa onoHootniu 
and one poaltivu charge hnu than naon, WkuA *******ue 
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Ha fDorth $aA flfoi alioUi cootom ifl 
eteciwif MdiL la Mch aae tbe ttom 
corr w p o i irttn g to tbo oomptotwl iheU la 
tbat of aa toart gaa r aaa m bUnic IwUiun, 
naan and amoo. Tbaa tfoa atom of krypton 
oona&ati of flva ahaUa at laym, and baa a 
total ofl+S-t-fl+lfl+l8=M alectrona. 

Fll. 4 ttfimB a model wbteh nay be need 
to Iftmlrate the amafeoMat of electrone 
la any of tba atoma of tba flrat (that la 
IlfbUM) fl4 etonMnta It enoeleta of mla- 
iatore lampa. each of wbldi U connected 
to a awitcb ebown on the earltehboard at 
tite right Hw aacleiu te Indicated by a 
red U|^ at tba center, and dltferent colora 
on the lampa are med to biina ont more 
Aarplj tba dUtorent layara of aSactronn 

It waa rArlonaly Impoatfble to re p reacnt 
on a fltan Hit metfona of the atactrana In tbaaa inora eom- 
ptoK atoma. Iforeovar «a do not know very imudi about 
toe aetnal mottona of tba etoctrona. Tba p^ttona of the 
lampa In tba model are to be taken mure aa tndlcatliig 
averate loeatlona than aa fliccd poattloDa of the elec- 
Nttit Ip order to lUnatrate In the fllm the marhanlam 
by wtiUdi coopoondi are formed, a atinpler caae waa 
fbnaafi» tbat of toe combtnatim between hydrogen and 
oxygeb to form water In thla reaction an atooi of 
oAygm comblneo with a molecnla of hydrogen. 

Wa bkva alraady diacoaKd the atniettirv of the hydro- 
gnu inolacule. Tba oxygon atom la iniiatrated In Fig 5 
The electmia bara a^ arranged In two ahelle. The 
bmer ahaU baa tba atnictiire of beltam, tbat la two 
etoctrona near the noeleoa. Tbe outer abeU hae alx 
eleetnma arranged at tba ooniera of tba Imaginary cube 
daecribed already Altogether there are eight eleetrona 
and toe nocletti haa a positive charge ot eight unlta. 
It la evident from what haa been stated above, that In 
order to ccmiplete tbe outer shell, two eleetrona are 
raqdtred. Tbeae are fomlabed by two hydrogen atoms, 
tbat In one motocnle of hydrogen Aa these eleetrons 
miter bito tbe vacant eomars of tha cube, the nucM of 
tbe hydrogen atoma tend to place themadvee ayrometri* 
catV With raepeet to two comers. Owing to the at- 
tractive forces jnrtod, toe electrons at these comers 
art pelled In lA the cube becomes distorted Into toe 
form fbmn In^i. & In tole flgure, tbe nudel of toe 
twn hydrogm atoma and that of too oxygen atoma Uo 
on toe axle ahovto by the dotted line, while tbe electrons 
preanmably ravotve about thla axis and also two other 
axsa (Indlcatod by dotted lines) at right anglaa to thajl 



Joining the nuclei Of couree, toll particular kind of 
motion of tbe electruns la hypothetical, but It Im quite 
probable tbat tho electrons are not absolutely stationary 
Tbe transitlaa from thla reprceentatloQ of the mole- 
cule of water to the more convenUunal formula FHg 
7 la evident In electrnlisla, one of the hydnigeo nuclei 
tears Itself away from the molecule and aa hydrogen Ion 
(with unit pcMdtlve charge) travels toward the cathode, 
while the neridual part of the molecule, aa negstlvety 
charged —OH Itm, travels toward tlie anode 
When water la evaporated, we obtain steam The 
molecules which were quite crowded together In the 
former case are now separated by fairly large distances, 
and thdr continual Impacts on the walla of the vessel 
produce the effect of pressure 
In water Itsiqf. the molernhw are quite inublle, but 
when water freeiea to form Ice or snow, we find 
these molecules assume tegular crystolllne arrange- 
ments and the most beanttful creattoa in nature are 
those which are exhibited by mow flakes. 

It Is unfortimnte that we cannot reproduce on tbe 
printed page the actual motion of the fllm We believe 
that ue have made ns adviintageona as ponlble a 
selecHon of our stills but no set of sHIls ever does full 
Justice to u fllm The fllm, made on the animated 
cartoon principle, gives a startlingly vivid representa- 
tion of tbe behutlor and the cvmiitltatloo of two of the 
simplest atoms. To atteiupt to represent In a similar 
nuinner the motloos of electnsas In some of the more 
complex atoms and the manner In which these atoms 
ooroUne to form compounds would, Indeed, be quite a 
task for even the nadbm ideturw artist 


Bii Gwao in Awtrin 

'AifJKJH inteivst hag been arouead In 
l^f^toiatrtaA agrlenltuna circles by the 
dlsoovevy that many of M hundreds of 
caverns found in tbe AuMrlan Alpe ctsi 
tain valuable deposits of bat guano and 
other iduwphates of animal origin The 
govemuient has passed a law retaining 
these uttdOT the control of the state and 
has been having otnclal analyses of tbe 
depost tM iiiaUe and experiments as to the 
hesi uiethoU of preisiring them for use 
us fertlllserM. It has already been officially 
cstlinaiiH] that the Cave of tbe Dragon In 
St) rbi 1 h capable of >leldlng 511,000 tons of 
Kruntilar phnsphuio of very bisnogeneous 
ibarucier thU contains 4t per cent of 
plu»4|ilitite of lliiK* 1:5 iH>r cent of rarhonate 
of llinc, and 14 i»er ci'tit of readily attack- 
able slllcHtes. Tliesc fcrtlllxers are now 
being KqrHteinullofillv dfsttibuted In the dlf 
ferent parts of Austria to be uwd In re- 
plu< Ing hone dust, etc 

New Studies of Caries in Teeth 

T HR alannlng |)rH\'AlHiro of caries In 
the teeth of civilised nations U a iiiutter 
«»f imlverKul concern Sitiiio ne\t and 
rutlier surpriHlng tight Is thrown upon this 
subject by recent Invoatlgutluns conducted 
In tlie liilMiratnry of the hygienic institute 
of Uu» IJnlvf nUty of LeliMdg Perfectly 
sound !«•« rb taken from \arious IndJ- 
viduuls lietween the ages of 18 and 55 
years were employed In tbe experlmtmts. 
Not the slightest flaw whs to he fttuml In 
1 of Ita 54 any of these not evt>n with a magnifying 

9 nucleUft glass For the purpose of the experiment 

sms emli tisdli was ctixertHl with n la)cr of 

wax. In which apertures were then made 
at one point or iinothir after whlih the tooth was 
immersed in u mixture of bread and salUa, at o 
temiwruture i»f 17 degrees r«<ntlgrad( At the end 
of a wreck half of this mixture was renmved and 
replaced by a fresh mixture of the same sort, in 
order that the cfOuHtlons usual)) pnsent In the mouth 
of a ml XI ore of fresh frtod and salUa, together with 
decomposition pnMimis of former iiiixtun^s. might bo 
reproduced us closel) us possttile The flrst traces of 
carles IxTame manifest in h flee]>l) groo^x-d Incisor, 
softening and dlscolonithm was shuicn In this tooth 
even after the lapse of 83 da) a. At the end (»f 5Q days 
all the other teeth exhibited signs of softening while 
completely deveUijaHl mrles was exiilbited In oil at 
the end of 124 dii)K. Tlie carles was pnaluced at the 
selected points, whetlier these w» re (*o\ered with enamel 
or were at the “netk" id the tooth Accttrdlng to 
Profetwor A Helix, who dtscuHses the matter In the 
j/gnekmer medUinliehm U whi-nwkrift, the caries pro- 
duced In this artlfliliil iiiiinner Is pmlsel) like natural 
carles, showing all the stages tlieretif Strange to sa), 
however tbe ctHuinon belief tlint mnriiiuhnles and sIm 
liar sweets are largt ly res|)oaslhle for the spnsid of 
cartes was not cmiftrmed While mixtures of bread, 
saliva and mannnhide pHstuced larles In about tbe 
same length of time as the flrat mixture (of bread and 
saliva alone) teeth placed In mixtures ciinslstlng only 
of niarnmlude and saliva allowed no alteration even at 
the end of 01 da>K. It nppeara, therefore, that IsUh 
tbe prefonuod adds and the traces of natural fruit 
acids of the niannulade are without effect In the pro- 
duction of carles ”—Ab«fr(ic<cd /rr*m I'maoknu 
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By Rail and By Water 

The Combination Train and Tow Barges Invented by a Belgian Engineer for Use in the Congo 


N ATUBR hAfl little conalderutloa fur oominerce. 

Thun. OA often os not, we find tretDfndoua stores of 
natural wealth tucked awuy In suine remote and Inmc* 
ceiwlble comer of the world, where they must lie until 
a mure fortunate day. when the probleni of trani^torta- 
tlon U solvod, or aanln until other stores of similar 
materials nearer to the markets are exhausted 
A most striking case In isilnt Is the Belgian Congo. 
In darkest Africu Here are to be found rubber, rare 
fruits, metals, nuts, and so on, nil of which have a 
ready sale in the markets of the world. But these 
storm of natural wealth are located far up tlte Congo 
UlTer which, although navigable in stretchea, has 
many mpMs iind other harriers to navigation on any- 
thing like a oenmierclul scale Such railroads as exist 
In this far off land are of little nmiiequcnce, not only 
as regards the territories which they server but more 
particularly In their mecluuilcal llraltntlons. Inspanely 
settled regtons hu<Ii as the Belgian Congo there is no 
daobt but that water transportation must always be 
cheaper and better than the rallnwd, but how can 
ne nH\lKaie a river that Is broken up Into separate 
navigable stretchea of water, with rapids, swamps, 
flats, and rocks Intorvenlng? 

Two methods of solving the Congo transportation 
problem and releasing tlie natural wealth fbr the 
Iwneflt of the entire world have presented themselves 
In the past The first Is to undertake ttie gigantic 
engineering task of iimklng the river nariguble from 
the Atlantic Oceon to the regions otmtalnlng the natural 
wealth In question Boats of at least 000 tons would 
have to be accumiuuduted by the river In order to make 
aommerdal transistrtatlttn T>n*lltublo An RngUah 
engineer, Walt, nho has carried out numerous large 
engineering undertakings In South Africa, has sug 
gasted a plan for rendering the river continuously 
navigable between Matadl and Leopoldville, Tills plan 
calls for tike cutting of a number of canals at certain 
points, these canals being provided with 
inclined railways for mlHlng the boats out 
of the water, carrying them over the land, 
and lowering them back Into the water 
again on the farther side Another feature 
of the enterprise would be certain changes 
In the river bottom, Involving among other 
things the removal of over 1^00,000 cubic 
yards of rock All In nil, tlie proporUon 
of navlgpble secUims as agataut unnhvt 
gable sw'tkms is nine to one, and the coot 
of bringing about contlnnoas navigation 
Is well out of the question at this timeu 
The second method that bus proeontod 
Itself la to leave tlie river as It Is and to 
develop some form of combination watcr- 
and land transport To make this aebeme 
pmctlcal, It la necoHsary of conraa, to load 
the carriera at some Interior point and 
thvn carry the curguea all the way to the 
point of reshlisiient for Bngppe 
And thus we arrive at tlie Ingenious 
tern of conihlnnthm water and rail trans- 
portation developed by Robert Tt Gold 
Achmidt of the Pnlverslty of Bruaaels. In 
Belgium In coltabnratlca with another 
mglneejr by the name of Vai|derhaegcn. 



View aboard the GoUsduaMt an^dbions train, 
sbawtng one of the bolds and the center connocting 
Btrectare which carries tbo whsoto 


Mr QolUachraidt haa succeeded In constructing a vert- 
table train, which la as much at home In the water as tt 
U on land, and which passes from the water stage to 
the railroad stage with no other change than the shift- 
ing of the gesrs of the power plant The first unit 
serves as the tractor, while the other units are trailers. 

8o much for the general delalla. Bach unit of this 
amphIMons train cunalats of two boats or boat-Uke 
bodies, connected together in the moaner Indicated In 
the accompanying lllnstratitiiui. The four members con- 
necting the twin Naita together also carry the wheels 


which engage with the monorail track wboi the am- 
tflUblouB train is traveling over land Badb boat te 
about 88 feet kmg and about 6 feet wide, and can cany 
11 tons, while the shallow draft penults of navigation 
In shoal waters. 

Now the tractor unit of this imusaal train la equipped 
with a 800-borsepower plant, capable of haulteg S to 10 
trallefs, with a total carrying capacity of 820 tons at 
a speed of 6 miles per hour 

The construction of these twin boats Is sndi test 
they have remarkable stability In wator The unsqnal 
loading of the two boats of a given unit is said to 
make very Uttle ditference, Indeed, one boat can be 
loaded to Its full capacity while the other may be 
empty, without serimis results. When the train comes 
to the land stage of Its ttavel, tt simply atraddles the 
monorail that comes down Inta the water, and then, 
under ita own power, climbs out of the water as dra- 
matically shown In oar cover lUustrattan The mono- 
rail extending down Into the watw has a very easy 
grade, not more than S per cent , so that the amidilMons 
train con readily negotiate It with a heavy load. 

The same power plant is used for marine and land 
transportation The two guMdlhe rnglnes, of 160 horse- 
power each, are readlty shifted over to the tour motor 
wheels which ride on the monorail At this phase of 
the Journey the problem of equilibrium betwem the 
two boato of a unit assumes greater Importanoe To 
the end of securing the utmost stabtlity, the wheels 
have been placed well above the bottoms of the boats, 
as will be noted. Thus, If one boat is loaded with 10 
tons and the other with 8 tons, or a difference of 1 ton, 
the unit will lean to the heavier side to the extent of 7 
degrees from the borlaontal The extreme limit of in- 
clination Is 18 degrees, at which point the boats are 
apt to come In contact with the rail snppmrts, e^sKflally 
on curves. However, tanks are provldM at the front 
and rear ads of each boat, In order that water ballast 
may be employed to balance the boats 
of a unit The usual speed on rails is 
three miles an hour, although higher 
speeds can be reallaed with a oonsldermble 
loss of BtablUty of tee train. 

'Rm construction of the tnonoraU tor 
tee land sectiotts of tea antphlbtoss roots 
Is slmpln It is best, of ooqjrae, to pispare 
a roadbed, so to speak, som 18 tost wfda, 
flnlteed oft with broken rock w grmval In 
order to prevent the enooaduMnt of tee 
tropicsi vegetation. Ih tee eenter 
of this rosAwd or right^f-way are idoeed 
a long row of upright poets which sup- 
port tee etrlnner with Its monorulL Uto 
oonstrucUon cih be carried out trite heavy 
timber The begliiiking and tbs end of each 
land seettan, wb«i^^ trains psM to snd 
out>>f the water, are tortned by tes to* 
eltosd tuofwraU vridch goes down tote the 
wntsr. Onldisare^ioridedOBelteiHrride 
of tee MDorsii, so u to bring ths train 
Into the proper poeltian tor tee engage 
ment <lt ten wbetei wfte tlw qionorntL the 
train Is hrovldM wttli brehee whM m 

Jkaswwa raao ^ M AmAm 

qpmi wucu wwaa> ■■ iKOPv WQ mvi^ 
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Uncle Sam and Radio 
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Fuither Deirel^piments in the Ddiberatioiu of the Natioiul Radio Conferenoe and Fatoie Probabilitiea 


George H. Dogr 


A BIBCX>19VSKnOM et tlwKttkuU BadloOonfmnoe 
at fbiaahiUBgRndwlU oaottnoaiaai all 
tfa* aiatMapMhtalnliic to radio recalatloii are reduced 
tff a wettiAla and aatlatactorj baMa. lha indlcattuiis 
are aaeoM oAdal meeting of the ccatteranoe 

inaearttaffTW not laat longed tiuin a week or ten 
dayfc Thh raeottnendattona of the original meeting 
ba^ Mn dlacowrtd extenildaly and argued pro and 
COB to the point where the diaif has been eUralnated 
and cnlT eomd, logtcel nibject matter remalna to be 
o ftared to the OoBgroewneB who will hare charge of 
framing a propoeed new radio law which win be pre- 
aented to OoBgi^ 

If tlM reoommendaUona of the Conference are legtl- 
lied, Oo creUry of Oominerce Herbert Hoover will be 
the director of the ether eo far ai radio telephony la 
cfAcemed. The American urchin and the amateur 
elaaa vriildi la Intereeted keenry In wtreleaa will be 
adennett^ p r o tect e d and nerved. The denumdi of the 
rapidly developing radio art alao will ba protected In 
the modani legnhitlona. The new Icgtalatroa will ba 
eztreniely flexible, In order, as the oocaaton for ao 
diflng artaea, that It may be changed to accord with 
the rapidlyi dtveh^iinf radio Induatry It la quite prob- 
able that, henceforward, the granUng of radio lioenaaa 
will ba wholly within the dlacretlon of Secretary 
Hoover, and that he will alao ha empowered with the 
ri^t of revocation In order to eliminate mmeceanry 
atatlona that are duplicating certain Unea of aervice 
or In other waya unduly In- 
t^fortng. PotB&tUUy, the 
Secretary of Commerce will 
have ample power eo that he 
can classify radlophmia 
broadcaatliig atatlona, aaalgn 
baiida of wave lengtha, and 
gtAenaty eMmlaate InterfeiN 
fame of atatlone of the aaroe 
darn of service with each 
othaf nhd among atotlona of 
varlona claama of aervice In 
so fir as la possible. 

Daring the Interim be- 
hretai the taro main saS al o ns 
of the National Radio Con- 
teraice, tiM experts tn 
charge of the radio work in 
the varioua GevemmeDt bn- 
feana tnrindlng the Pepart- 
ments of Agricnltnra Com- 
merce, War, Navy, Post 
OAca, Treasury and State 
have mot together and form- 
ulated Qovemment poUdaa. 

TMr cooperative plans and 
arrangementa will receive 
special oflidal conalderatlon 
In any new radio rcgula 
ttooa whldi are passed by 


Hons, 2fi0 milea . private and toll broadcasting stations, 
50 miles. In this connection it was recommended that 
the Borenu of Standards dtonld make a sdentlflc study 
of the relation between the normal reliable range of a 
station and the antenna power on the basis of the use 
of good available receiving apparatus It is anticipated 
that this relatiun will change with the dsvdopmcnt 
of the radio art 

Another recommendatlim was that the same wave 
(or overlapping bands) be not assigned to stations 
wltbtai the following distances from one another, except 
that these distances may be lowered If the normal 
nmgea of the stations are e o rrespondlngly lowered 
for Qovemment broadr4UitJng stations, 1500 miles, for 
public broadcasting stations, 7S0 miles , and for private 
and toll broadcasting atationii, 150 miles. It was also 
suggested that the Bureau of Standards should make 
a study of the width of wave band required for satis- 
factory radio telepliony It la generally recognised 
that this width depends on the methods of transmission 
and reception emidoyed 

As a result of the intermingling of expert radio opln 
Ions at the Washinginn cooforence, an immediate study 
will be made by tlie Department of Commerce of the 
best geographical distribution of broadcasting stations 
with a view to attaining the best service with the 
minimum of interference. A chart has already been 
prepared by the national radio experts showing an 
Ide^ distributloa of broadcasting stations under vari- 



typical liwadi gating atndl^ rimwing the ndanphoae an tlw adinatable and partaMe aUndp wkldi Berres 
to tmaadt a ainglo votes or a choma, a single mnalcol Inotrament or on ontlre orcheatra 


Oongreag Repreoeotatlvo 
Wallaca H. Whited Jr . of Maine, who hag dharge of tbo 
praparatloa of the new radio regnUttont and who wlU 
Introduce them into Ckmgress, Is opposed to any mo- 
nopoHstlc radio aervloe which might poaalbly develop 
tn the fnturei Beomtly he said **We hope that the 
bill iriMB paaaed will tncinde a provlaloB that no In- 
dlvidoot or eorporatlon rimll get the vested right In 
any watt tangth amtgncd to that particular elaaa of 
Ittdivlduai mr corporaHon.^ 

Tba aritilment of the radio erperta who attended 
BocroUry RoovtCa initial radio conventloB was that 
the radio laws rimuld be amended so aa to give the 
SemtOfy of Oonuneroe adequate togal authority for 
the effocUve eontrol of the eatabllshment of all radio 
traiunilttliig statioBi^ azoept amateur, axperimental and 
^kPrenttncBtal Matloiia, and of tho operation of non- 
Qovmmwntal radfo tranamltting stations. The general 
opinion woe that radio commnnleaUoB Is a public 
ntiltty and aa such iboqld ba regulated and cnntrolM 
by tba Fedml OovarttuMBt tn the pal)Uc Interest It 
was also apparent that tbo eoaforeee beUeved that the 
typee of radto apparatus most idfoerive la radocbig 
foterttmcM ahonUI be made Mely available to the pub* 
He without ventHctlon. 

Tbo mm of the oonfore nce was that the Becretary 
of GoanmeM ihoBld oarign to oadi radio btiephoao 
broaMantfok atatM a ptraalMiblo power baaed co tba 
niffnul range of tibentation, neh an Oovernment broad- 
^plbig gfothM, goo mOis; pnbite broatawtiag ati- 


oua assumed ccmdltlona as to number of available wave 
bands and ratio of distance b et ween atatloBs having 
the same wave length to the normal range of the sta 
tiona. It was also recommended that In cases where 
congestion of radio telephone broadcaatlng traAc exists, 
or may exist potentially, that the Secretary of Gom 
merca aaalgn soluble hours of operation to existing or 
proposed jaivate and toll Iwoadcasting lurojeeta. 

The Amateur Obmmlttee of the Radio Oonferenee 
anggeated the following recommendations (1 > That the 
aUtua of the amateur be eatabllsbed by law, (2) That 
the limit of wave length hand allocated to the amateur 
be spedfled In the law, (8) That the wave length band 
allocated to the amateur be from 150 meters to 275 
meters, (4) That the Becretary of Ooromeroe subdivide 
the amateur allocation Into small or wave length bands 
for the various dosses of amateur tranamlttlng appa- 
ratua, at bla discretion but In the following order of 
wav* lengths starting at the shortest wave, qwrk. In- 
terrupted or modulated continuous wave Jslegraphy, 
telW^hony, oontlnuoua wave telegraphy, (5) That the 
amateur continue to be under tbq Jurisdiction of the 
De^rtmcnt of Oominerce, and (0) That for the pur- 
poaea of aal^poUdng a mong amatevni, Amatanr Deputy 
Radio lupsetor* be created, salacted from the ama- 
taura in eaeh locdlfy. The duties of auch amateur 
fospoctora will ba to eooparata with the DUtrict Radio 
Inspector in tbi observance qf radio commimlcatioa laws 
and legolattoni of the Ihilted Stataa and tba observance 
of aoefa local cooperative measnros as art dedded upon 


In «>nch otniimunlty for the mlnlmlxlng of Interference 
betwwn the \arlfiUM gnmiHi of the tiuhltr Interested In 
ruillo Tbeee Amateur tK>piily Radio Inspectors are to 
be vested with nliatever uuthorit> uir> be necessary 
In the (tplulon i»f the District Radio Inspector 
Another cuinmcaidublp NUiSKestton of the conference 
was that tlie Secret arj of Comnterce at his discretion 
may prohlldt at an> time the use of existing radio 
transmitting apiaimtiis and niethods which result hn 
nnnccotwury Intorferenc^e iiiMvlded that such action 
should not be takem unless inore Hatlsfactory apparatus 
and methods are commerclallv available at reasmiabla 
prices and until an adequate time Iniervat la allowed 
for the substitution of the more satisfactory npparatna 
Subject to public Interest and tho nvwmablo require- 
ments of each type of service the sentiments of the 
conference were that the or*ler of priority of the sendee 
should be Onveniment public, prtvatn end toll The 
consensus of oplnltm was that tlie priority In the grant- 
ing of a license, the assignment of waves and permis- 
sible power to a private or toll broadcasting service 
should depend on the aiiioont of public Interest omd- 
clated with sucli service It was suggested that toll 
bPoadcoHlIng serxlce be ponnitfed to develop naturally 
under close otiservutlou, with the understanding t hs* 
its character, quality and \alue to tho piihltc obould 
be cimsldered in determining Its privileges umler future 
regulations Kurtherniorc, It was recommended that 
direct advertising In radio brcmdcuHtlng service bo f6r- 
bldden and Uiat Indirect ad- 
vertlalng be limited to a 
statement of the call lettera 
of the station and of the 
name of the concern respoo- 
stble for the matter broad- 
casted 

In instances wliere all the 
avalloble wave bonds in any 
geographical district are as- 
signed, t he feel tng among 
the radio spedullsts was 
that no further licenses tor 
radio broadcasting In thal^ 
section be granted until for 
some reason or other some 
of tlie existing licenses are 
revoked The policy of the 
private or toll broadcasting 
of nnv but offlctnl time slg- 
nals authorised and ap- 
proved by the SccreUry of 
Ooinmen^ was also deemed 
objectionable Another sug- 
ge^lon wuH that the Ilcenae 
requirements for the cqtM 
tor of a radio telcphoDe 
transmitting station tndnds 
n knoM ledge nf the Interna* 
tional Morse Code anfflclent to receive at the rate of 
not less than ten words u minute 
Among the other outsttindlng reotmimendatlana made 
by the experts who romiiosed the Radio Cunfercoee 
was the suggestiem that the lUirenu of Htondanls make 
a study of the tecimlnil methods for the reduction of 
Intorfonmce, giving special nitentlon to (1) The re- 
duction of the rate of building up of oscillations to 
radiatittg aystems, ( 2 ) Tlie reduction of harmonica to 
continuous wave transmitters and of Irregularities of 
oscillation, (3) The comimrlwin of tlip variable ampli- 
tude method with the >nrlnble frcquwicy method of 
continuous wave tolegraphj (4) The preferable meth- 
ods of telephone miHlnlutboi to avoid changes to the 
freqnancy of oscillation, ('ll Tlie" prt>per drcnlt ar* 
rangement of regenorath^e refelvers to avoid radiation 
of energy, (0) Tho u»e of highly selective rvrelT- 
ing apparatus. Including a list nf approved forms, 
(7) The use of re(*el\tng coll aerluls Instead of an- 
tenius, with special reference to high selectivity, (8) The 
reduction of inlerfcmico with radio commualcatlftt of 
other electrical pntcesses, such as the Opera tion of 
X-ray apparatus and elect rlcul predpltation, and (0) 
The study and standardisation of wave meters. 

The developments of ra<lio telefihony are bring care- 
fully followed and the reader umy rest assured that 
we aluill refmrt all happenings of Importance, Just as 
rapidly as we can get them Into print The next Issue 
wllL probably rontatn the final decisions of the National 
Radio Coaforeoce 
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•tatlons tbemMlvei ar« ta a tnUMMnt 
HMnble ttcrtlilng more thaa M oanal motloft-plctw* 
Ntndlo, In which evenrthinc Is dons for tbs (Ut of tbs 
camera rather than for the comtMt snd ooBVcnleMS of 
the performers. Indeed, tbs mots we Issra ol tbs 
gentle art of broadcaetlng, tbs mors ws notice a strik- 
ing parallel between It and the motion ptctnrs m 
their general characteristics they ara much nUkSi thsss 
two young arts. One deals wftb pictures, animated 
pictures which tell stories, the other deals w|th sounds 
•^iMicches, songs, news, weather f or ec a sts, children's 
bed'ttme stories, financial reporta, bgrinsss atatlstles, 
murine news, time signals, and whatnot 
lluvlttg grown np over night to gigantic proportions, 
the broadcasting art Is unwieldy hi the extrsmo-Hwt so 
much In a technical sense, hseanse the broadcasted talks 
and music are quite exceUent, as anyone with a 
celvlng set will ^adly slfirm. From a bnslnew stand- 
point, however, the art Is trnly anomalous. Here are 
uver one-hundred stations providing spsecbes, news, 
music iind su on for hundreds of thoumnds of Ustenen, 
yet deri\ lug no direct financial retnrns. Granted, these 
same broadcasting organtsations are for the largo part 
engaged In the manufacture of radio ap- 
paratus HUd are reaping an astounding 
liarvest of businssa, the fkct remains that 
there are many other radio uianufactorm 
harvesting ju^ us rich a crop without 
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The Gentle Art of Radio Broadcasting 

With the Speakers and Artisu Who Axe Heard But Not Soen Over the 

By Auatin C. Lncarhoura 

*‘T^O you prefer to stand when jou speak, or do you 
JLI wish to sit downT You prefbr to sit Final Now 
let UH get the scenery together We will use this lltOe 
table vlth the lamp, so thot you can read your notes. 

Now for the transmitter Is It about right at this 
height? Ves, that s about right. Don't forget, talk 
directly Into that little bote, goml and loud, and keep 
up your voice throughout the talk About three inches 
away from the tranuinltter Is a gisid distance All set? 

Let's go I" 

Tho announcer Is speaking to you at the radio-phone 
broadcasting station. Ton are a speaker on this eve- 
ning's program your name Is among the ae\ernl names 
featured fa the printed progrutn for the week as well 
as reproduced in many neHspatierH throughout the 
broadcHiitlng area 

If It is your lirst try at radlo-i)h<ao hroadcasting, 
you will experience all Hurts of queer Mnsatlons, for 
this, in truth, Is no ordinary tusk Tho studio in which 
)<»u are to siNwk Is siuhII and hianc-llke enougti, and 
tlmre are Just a few iientons present Tliere Is barely 
nMmt for an excuse to lie sliy Yet It Is the very weird- 
ness of the whole business that makes you uneaqr— 
the tlumght of speaking 
through a little hole tn a cyl- 
inder lunging In front of 
yon, to on audience that 
iiHinntH up Into the hundreds 
of thonsandH. 

if you have >our Hia>ech 
curefully written, there need 
be no undue stage fright 
After all, It is not so uwe- 
Insplrlng The first few 
words, uddremed at the Uttle 
cylinder dangling from the 
adjustable stand In fn«t of you, are soon 
put uver, and then 30U settle down to 
reading your speech with less and less 
thought ^ven to the intrlciiolea of radio, 
and to tlie other pensas In the room and 
the huge radio audience whom 30U are ad- 
dressing In fhri, yon soon become so 
aheortwd in your s|ieeeh imd In pronounc- 
ing each word clearly and curefully, with 
a pause at Irregular hut well planned to 
tervuls. to lend weight and foraefuluess to 
your message, that you are unaware of the 
hundreds of thousands of listeners. 

The end of the spem h Is ao«m resehed, 
as It nmst when )ou are so Hhsi>rbed in a 
given task The announcer who all the 
white was sltttng to a comer of the room, 
notices that your speech has been drawing 
to a conclusion lie steps over to a cabinet on which 
a switch Is mounted and as you pnmonnee tour lust 
word, pulls the switch 

And much to >onr surprise, absolutely nothing hap- 
pens. Of course nothing should happen In this case, 
hut somehow or other von are not aceustonied to ad- 
dressing a mute and Invisible audience Tliere Is a 
dc«d silence No aptdausc of any kind No comment 

Perhaps scHiiethlng went wrong It Is hardly be- 
lievable that the speech got beyond tlie four walls of 
the nsim 8tlll. the man In charge nf the program 
thanks you and tends you out of the room, as the an- 
nouncer steps up to the trunsaiIttiMr and slates once 
more that "This Is station \YZ. Madam Soprano of 
the Mctrnpollinn Opera Ciimpuny will miw slug for you 
The first song Is ” 

Tlie next morning, coming down to I lie ofllce, two 
friends Inform you that they lieard your speech Her 
ernl telephone calls come In during the day informing 
\f>u of the miceessflil reeeiitlnn of the iqw«ech A num- 
ber of tetters post cards and e\>n tetegrams dribble 
In for ihc next few days, depending on the interest 
iroattxl In the siHHMb For Hevoral weeks you ore ra- 
itilndinl at «dd Inter\ii1g of that speech which yon made 
at XVZ, by frirtids ralath'es, acquaintances and strang- 
ers, until |(i>u wiindi r If iieople ever do much else than 
llsti n to to nidlo-phnni hrmidcastlng. Dut it got across, 
and that U the main thing 1 

lirtmdcnHtlng te a u* w art It tk little more than a 
3 eur old and like an\ Mtung art It Is full of that rare 
Interest wbkh must ixtet In any art until It has sfm- 
iiiered down to an t*HtiihllNhed basis Tliere are no set 
rules in hroadcasting proreihtre Much of the work is 
still on an exiierlnH>ntnl plane Kven the bnmdcasttoff 
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ADtO 11 d canfinuoiii per/orwumes* 
you purchm psur IkIM ^ /finn s/ 0 
receiving sef, socA os fAc UnU me lAsvn m 
ihe aceompanpmg tibutaitoth dnJ then bilsn m Jap 
m and Jap out, wheneper anJ »Aerevar ^ pleois. 
Is Ihe muiic of ioJap, the clatua of petUr Jap, Ihe kaJen of Ihe 
nation, the icteniulM, the news of the mnule, duslolmni, ondf so 
on. wilhoul further chdr|e of atip hnJ For such b the raJio hfoaJ* 
casting art of toJap But what ahoul the broaJcoitmg enJ? IVho 
foots ihe bill? Irhp? IVho are ihe artuls anJ 
ipeal^ who polunteer lhar lomceiP In brmf, 
how long u ihu gomg to last? The aecompanping 
arUele u the result of the Ponous impressions gtuneJ 
in stuJpmg the expanstPe fieU of radio broadcasting, 
and in visiling several of the broadcasting stahom 
Sufiaent matenal has been obtameJ for soperal 
articles A list of radiophone hroadcashng statsom 
appears on page 428, — The Editor, 


standing a ringle cent or devoting a stogie 
iiioiatmt to Ihe sowing of that radio eropw 
It Im highly imfulr, tn be sure. 

Then ugaln, the aadlenee, after purchas- 
ing the original receiving set, nepw coo- 
irlhiites a stogie nmt toward ths bwtote- 
nnnoe of the tinm^lcasttog stations. Occa- 
sionally a > iicuuni tube iiiunt he purchased, as 
well us a "11* battery, galena crystal pair 
of recelveiw, and so on , but as likely as not this boal- 
nesH mn> go to a concern not engag^ In tonadeastliiff, 

Huch a situation Is Identical to that which would 
exist If plumngniph companies sold thHr moehhieg and 
then HiippUed the records free of charge far all ttow. 
ObviouMly, such a business fa not founded on logic. 
White Uie radio boom pendatii, a few eom|NU^vs eamwaU 
afford to nmtotaln the radlo-pb«oe broadrasttog sta- 
tions , hut sooner or later other arrangsnwnte will have 
to be made Whether a charge will be neceiwary for 
broadcasting reception, or whethiff a ebargs will bs 
mode for the privilege of speaking or singing via nidlsi, 
the author does not proftos to know er iften dare to 
guess. Htlll, the present sitoatlai to ocnstnictsd on 
unstable lines and must sooner or totsr give way tp 
something more snbstnntiaL 

Bo we come to the question of tatent^he atagm 
and the speakers and others who mtertato us night 
after night To them ws ows nroeli, bsonass so far 
their senices have bra offered wttboct e^ugs ot any 
kind* Even so, the leading nraafetons of tos world have 
rang and ptaj^ for the radio auttsncfl^ and atony 
more are scheduled to go beCbra tiw Uttto uyllndsr or 
the "dish pan" before Img. 

At this stags of the art, tito avseSgs 


brogdcadttaf 
‘ to gtt 

fair. How 
could it bs otto 
grwtost It wu 
teiangnratsd 
sw night to 
tako idvantags at ths tsetafont adtoiuspi {p todki 
phony ainoe than. It has nanr bud the 1 
to oara In ordsr to build u vsal ^ 
with SVS17 comfort for tbs tatont and wttb sqins donr 
fldsratioii for tho vtoltora. 

4 typicat radSoi>h<tos broadoasttag station may tto 
described as follows A long, narrow room, : 
nasd M a ektoknom for tbs oftfis « 
appropriated for ths broadcasting aeUvftiMi of ths t 
paay At ons end stands a beautiful piano sfUmro* 
producing variety, with Its hsig Iwadi. This plaaomiy 
be played by a fiestoand-hlood ptoatot. or by Oratogsr, 
Oodowsky, Hachnumtooff or Hofftanan, not to p er son, od 
ooune, but to the form of a perforated paper roU. Tiigm 
there ore several |dmofni|fiu of various ntokos, for 
the broadcasting atudfo does not play favovlfos. 41oag 
one ot the hmg sides of the room to a small table, wt^ 
a illk-shadsd lamp to add a touch of boms a tm uaphers 
and to rcasmirs tbs perfonnsrs, foltowrfd by an auto- 
inadc organ, several desks, and plenty of chairs. It 
to Just a plain room, with rorp itttls am- 
betltohmcnt except some draperies whieb 
can he plaoed over the bare^ walls when- 
ever it la neesssary to hide them with att 
thslr ugnnesa. In fact, most of the phstt^ 
graphs taken to the rfidto-pbesM stodfo 
are Hashed only after tbs draperies baue 
bum artistically arranfed, white a few 
flowers or plants bought or borrowed from 
the nearby florist help matten ever ae 
muefa. The last plscfs of farniturS-Hiad 
the most Important, pertmp»*-are tfw sato 
tost oontatotog little lamps and plenty of 
switches, wiring, and so on, 
comprtftog what to salted 
the modulattog equipment, 
as well is the Uttle trana- 
mltter mounted on a porta- 
Us stand. The eabtoet la a 
wooden framework coveted 
with copper sersentog, not 
for the purpose of kedpteg 
out flies or mosquitoes, 
ptease be sure to note, but 
fo prevent the ddlcate ap- 
paratus from being dte- 
tuiltod fay electrical and 
magnetic toftoenoes within 
the room Itself, For that 
matter, the varloos conduc- 
tors eonneettog up the cab- 
inet and tbs transmitter art 
shsatbed to beautlfvip bright 
and neat woven copper 
stoeves or tubas, not for the 
artistic but for ths s te ctrical rensnn nientlooed. 

The radte-pbone tranamlttsr imper to teeated to a 
•null room nrar tbeniofatthetmtldtog,aad to attended 
by one or two operstora. This to the actual radto^^Mne 
station, for It oontatos an the etemaits of trannulaticn. 
When the etudte to to broodenst. It Is connected with 
the radio station upatalra by mssns of tbs switch al- 
rsady reforrsd (0. 4 tys t em of wire telephones ass uras 
lastaat combniBScation between tbe studio and the 
station. 

Tbs radlotolepbans tmtaHtor conitote of a oshtwgL 
cteesd to by iron, grill work, so as to preclude datosgs to 
tbs delicate vaemim tubes. Five tubes am souplcynd 
for normal opstaUteL ISm trananlttsr to at the 
tmpfs end of a long operating desk or tatos, on which 
are ptoesd ontfuary tetepbsne tostnuiHata, rudHo ap* 
paratuik a rscstw est with aaiplUtefst tstopbonsbeed^ 
step, and a tod^n^Uagdsvksn White the teudfoto 

hteir thefoNddh 
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kkme^ «A MO netm 
aitlf} Ilia IfttiV Affair, m «n atrlAk for wIpaIm 
liliaaMa Xt «niii|»riM« elcfat 

artoai lattlwM di w14a vnadm Aad tell «ImI mteM, 
htebabotallMr nxit Brtow it te Aaotlier Miial, atewt 
«teat tMt aboafr tlw aoot tainm as tba oonaterpolsa 
ll tete l dAiy aartal mTw aa the gronnd and ffvca 
batter watte ibr radlo-pbooa fraaMalMkin 

w radio jMMtt a temparamcatel thtnji. If 
**yi*Tt* tetOfB fim b» tetnpmmcQtet It has workad 
bate whaa tedtody* araa around to te»pracfato tho teet, 
and irdrite xrl^ It haA tim on parade, ao to apeak. 
Ilpdar tea aaote Ijiteds trxm. The radto-tdHme, with ita 
Mteate tetete tetel controls, somattmfes lisa down cn the 
jobattee vwiciaonait And on this fact haaga many 
an teteffotttff late* 

Mot ao manp weeks Sfo a lane band composed of the 
moalcal amplofsa of a IsadbUE wanofaciturtna companr 
wera teatoW an tbs omilnf program Thcgr cumo to 
tba bfoadcastteg studio and they placed— played aa 
tbay bad nertr idajad betora, fully realtalng that they 
ware playing hundreds of thousands of listeners. 
The rateo-phooe dero to es, sca ttered over a wide area, 
ware dSUghtod as they are always delighted wh«i 
listening la a good number on the radio-phone program 

UmA thbigs began to bappcm. First one tube, 
then anotew tube blew out, up In the radio stadon. 
Tbesa tobea, or vacuam tubea to he more igiedflc, are 
made up In the eonmany*! factory in small lota, and 
thara Is aeMom a real raaar va supply on hand Finally, 
all tba tabea ware blowa out, and the station was slmidy 
throoi^ the attnoonoer In the studio below was In* 
fiMmad. oC tea feet , but, taking account of tbs cnthu* 
aUsm of said band which bad come from scaoe distance 
away to entertain tea radio audience, be did not have 
the heart U> teU the musicians what had happened 
tetesad, he simply went right on, announcing the varl* 
one sOletelons in ton and letting the band play to their 
heart's content, even thoote> the sounds never got be- 
yond the ftmr walls of the studio. 

Than tears Is tha other side of the same picture 
Tba radlo-pbona devotees were listening to the wonder* 
fnl bead concert when suddenly, without notice, al* 
though the band musle bad been getting weaker, there 
was a total sllaice* What could the trouble be? Every 
radlo-pbone receiver right then and there wae over* 
ha«ted ter as msny greatly agltetetl radlo-pbone en- 
thusteate. In search of trouble. And this story explslns 
to many of them what happened on that particular 
eventete when tea ntdlo-pbana suddenly want das<L 

Pteast ranwinber that there Is a switch fa the radio* 
phone studio test stands between tbs studio and the 
ottUSde world A number of stories could be told about 
that little switch, although just one story will sufflee 

Every so often on artist, a talker, or on ordiestra 
la schadnled to appear before the radio audience, be* 
rauae they are witling to do so la tbe first place, and 
they have been passed upon as worthwhile entertelnera 
by the rndto-pbooe mansgement It Is virtually Impos- 
sible to have tryouts, as can well be aptwactated be* 
cauae all the talent la purely voluntary and there are 
many drawbacks when deslIng with snytblng test Is 
free of teiarge, as yon may well know mm practical 
ezperlnee. At any rate, tbe performers or entertatners 
are passed upon solely on tbetr past record. If they 
have ptefed in public, if they hold a diploma from oome 
school of music, If they are well known In their re- 
spective fteldf, If they occupy an Important poritlon^ 
alt thtee tectote count for 
tiMir face value In consider* 
lag tee siiltahiaty of a 
qieaker or muslctatt aspIrlBg 
to an **appearaaoW*~an un* 
tortnnato word, but there Is 
no teord yet coined to meet 
ted dte um s teb ce^-before the 
radio aadknea. As a ma^ 
tsr of ihet tee various radio- 
phone btoadfisting stations, 
esneteatljr teoee In the Urge 
mepragpOlltaii dUtricts, have 
more applkatione for space 
on teelt progreua than they 
can poatebte tette up with 
Ate e long time to coma. 

Anyway, tea ertdsnofr to 
teroase te not kteayi a 
gpoQ ^guupni wvery ap fcon 
a itt.11 itiAMhu attM Ita 
tt. tMk» 

taitditr dt tiia pad H 
4ifa M mt# atom 
will Omt, Ml* ti 



Nnnamii cdrfmt ndTliig Mta an turn aiaMiiK 
thsir appearance for heme use. ThU ene U s eom- 
Mastlon radio and phonograph eatertalnmcnt device, 
white can be operated by anyone 

lieen made. Then the little switch cotoes Into pUy 
Tlie announcer maneiiverH about until the Rwttch Is 
reached, and ttten, wliliont foriiisllty of aojr kind, the 
switch la pulled, disconnecting the studio from the out* 
side world The orcJiestra, nieantline, plays blissfully 
cm, not aware that Its audience Is encompaased to the 
four walla of the atodto Meanwhile the operators to 
the radio station, realising what has taken place, take 
hold of the nidl<v>phone program and bring a plHsm- 
grapli, kei)t In their room for that very purpose, Into 
action. Ibey ccsitlnue to operate the phnmigruph until 
some happier moment, when the announcer downstairs 
can introduce the next number on the program 
Sometimes a siamker does not ctmfine himself to his 
subject, but wanders Into the publicity field, soon wax 
tog eloquently with praises of ABO automobiles or 
PDQ shoes or XTZ breod, and so m Me can rest 
assured, whether he reallies It or not, that rank puh- 
llelt> will not he sanctioned to the umuil well managed 
brosdcoatlng station There may he public redto-idmoe 
brosdessttog stations to the near future, where the 
publicity’ hunter con exercise himself to Ms heart's 
oiAteot, hut for the time being lie U not allowed to 
burden tbe radlo*fdioiio audience with hla talks while 
some legitimate entertainers are crowded out 
Temperament^f course there Is temperameat to the 
radio-phone studio, just as there la In the motion pic- 
ture studio Often this tempeniment results in queer 
Incidents A cose to point runs as follows 
Early to the hlatory of radio-phone broadcasttog. all 
stations were required to "stand by" or remain toac- 
Uve for a period of three minutes, every fifteen minutes, 
In order to listen for distress signals from slilps at sea 
A prims donna from some well known opera coppany 
luid just rendered an aria from “Alda,” If my recol- 
lection serves me correctly The announcer, going about 
his work to the hnatness-ltke way that comes through 
doing the same dmg day to and day out, stepped np 
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to the small transmitter, and said * **We will now stand 
by for three rotontes, to bear distress calls." Imagine 
a blgh-strang temperamental, famous piiiim doniui, not 
previously Inform^ of this very necessary bit of bast- 
ness, listening to this remark at tbe nd of her song' 
Wliut she snlfl (i» the annotmeer cannot be prtote<l 
liere, hut sufilce It to say that she used up all her 
cliolct u(1>HlI\oH, tiDil giifcped for nsire 
Another time a Russian singer worked himaelf up 
to u high pllih «hlle singing a very difficult operatic 
utr rUe hroadciiHttog Ktmllo 1m h ver> sinull room you 
will rtiueiiilier from mv previous descrtirtton At any 
rate the singt r lore off his coat, followed shortly after 
by IiIm colhir unU tit and then IiIk Hhlrt singing nil tlie 
while lH>fon> the dlNh Imsln transmitter then in nse 
McvilleHH to tan the announcer ImU to act quickly for 
there were ludU^ to the nH.tii lie signaled to several 
of the men prew*nt to to Ip him iiio\e moiih* draperies to 
front of the ni|ihl1\ dlHrohlng ItUHHlnn titoger. who 
when Ike hud tlnlKlu^ his Hong, aHkod what was tbe 
idea of wmpptng him up to dru|H*rii*H. He had not 
realised whut he wjih doing so we are ussiired Iqr the 
broadcuMtlng station nnnounctr 
Another time two Italian Hlngers were readerlng n 
duet hefore the **ptoautron/ uh the dish luiMln trans- 
mitter Is cwlletl One singer was the iMksneiwor of a 
good, rich \olce Tho otherH wilce was liiipoHsIble The 
man with the good ^olcc could stand It no longer, and 
he began nudging ids lairtncr and nwaating at him In 
Italian Ttils i^intlnueil all thnmgh tho duet, despite 
the adiiionltlons of the nnnoiinfer Tliere was no little 
swlKh to those da>s to cut off tho unruly performers 
from the outside world In fact siii h InKtances as this 
caused the switch to Im» Introilnred Tliere followed a 
flood of Inquiries, asking why the iiuaolngue ac- 
cmnpanled the various Helecthns. It was a new Idea 
hut wh>7 UMkeil the ImiiilMlthe radio audience 
Another Instijico, prior to the InKt ailing of the 
switch. tcMik place when another prlnm dtmna ciiiiie to 
the studio to render u few Hele< tlms This ludy decided 
to mssMiipnny herself nt the piano Tlie announcer 
having lieconie ilWare of the iirofnne wavs of the Indy 
deddod to take no chances. S<i, taking the transmitter 
off the stand, he ilimhed up on the grand piano and 
pointed tlic irnnsmllier low uni the hidy All during 
her various selections she In reiser ted to have cussed 
pretty much everything nlM>iit the place and the 
fumoimcer busted Idtimelf **Hliortlng* the microphone 
transmitter nt such moments as a volley of profanity 
was directed at him. 

Then the performers have their pets, which must 
come In for some share of tho evening n program One 
singer brought her Airedale with her A pompered dng, 
that Airedale, who ci>uld not understand why hU mis- 
tress was talking and singing Into a wash bosln dangling 
from a portable ntimd The announcer ttuide several 
attempts to amuse the dog fondle It and to every other 
waj keep It quiet hut to no iivull Between hits of 
her songs the singer (ailed to her dog, sold kind words 
to him, and kept on talking about Larrle much to tbe 
hewndernifnt of the radio midleooe Tl»e next few 
dajs several telephone calls and letters were received, 
buiulrtog as to who ' Ijirrie luiglit l»e Was It her 
manager husband or friend, who was ho Impatient? 

The radio-phone audience watc hes the radio pnigrams 
wlUi keen IntereMt Indeed, one almost heglns to wonder 
If the nidlo-phiine audit ntv is pii>tog for thi' service, 
■0 levere are the crlthlsms iit times, following an un* 
UMual nnionni of phonogm 
phlc and HUtoinaih piano 
music refemsl to uh “(Tin 
ned Mtuff“ to llie radio 
nndlenee, th(*rt» Ih ceiialn to 
he a hirgi* vuliiiiie of coni- 
phdniH Tiu radio phone 
audience Ih fvrfnfnl> highly 
(rithal, jiiNt as It Is hlgh1> 
HpprtM iiitixe when the pro- 
gram Is good 

One (Idnv Is (pertain and 
that Is till iiennamticy of 
nulto-plione hroadcaattng Mo 
doubt the pnwnt arranges 
uimi Is not Tieniiunent be- 
enuse It Is not altogether n 
fnlV one But hnmdcastlng 
has hecfoiw so poptilDr and 
Its poHslhllltles Are so great 
that It can nwvsr liecotue 
obsolete, ns many vrould 
have US believe TJke an) 
new art it has Its tmjier 
fectloos, which must be cor 
rected and altered and re- 
fined until tho art becomes 
stable, as It must to time. 
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Our Point of View 


tF recking the United States Navy 

T ub efflcipncjr of u nuvy depcndi npco Its ■hip* 
and itN men. and of tfaea* the men are by ftir 
the more Important The moat magnlflcent ■■- 
■emblaffe of flRlitJntf Hhips cunedvablc. If manned by 
Inaufflcdent crews of floor tminlnif and low moralef 
conid he readily overcome by a anialler and Imm uii- 
tcMlate fleet that w ns fully manned hr offlcem and men 
of the highest skill, and of uhaulutely unshakable 
morale The treaty did a noble work In ulNilIshlng the 
threat of naval war. and getting tiie three leading naval 
poweni to agree to a ratio of 3, In llie total dta- 
plaoeroeot of thdr flrota. The fiueethm of the person- 
nel was left to the decision of these Kevernl powers. 
Great llrllaln has announced that she Is cnltlng down 
bar pemmmel to 104,00(1 nfflrers and men . Japan pro^ 
poM to reduce her enlistefl strength to 68,000, tlie 
ITnited fltates Navy, In the endeavor to meet the demand 
of the cooDtry for ertreme economy, Ims asked, throogb 
the Secretary of the Navy, fur only 06,000, as the very 
lowest mtnlmnni with which the Navy con be maintained 
with any approach to efflcleocy 
In spite of this moderation on the part of the Navy, 
the House Naval Committee endeavored to cut down 
the enlisted strength to 67 000 men, and a vigorous and 
■trong flght was made In ttie House of Itepresentatlvea 
to turn this suicidal proposition Into law We do not 
heoltate to say — flrat, that the 104XK)0 men allotted for 
the lliitlah Navy is a reasonable amount, justified by 
long experience, secondly, that the 96,000 men asked 
for by onr Navy Hepartiiient repreamu a smaller force 
thaa Is necessary to roaintstn our fleet at all times In a 
condlthoi of efltdency , thirdly, thst to reduce the number 
to 67,000 would be. In effect, to destroy ahaolutely the 
efficiency of the fleet, hy aiustng our ships tf> be greatly 
under-manned, and thereby producing a sense of dla* 
eonragenwnt and neglect In the officers and men. 

If the question be asked — Why did our Navy Depart- 
mant ask for only 96,000 men, when the British Ad- 
miralty In manning a fleet of the same slie, determined 
upon 104,000 men, we reply that the 06,000 was arrived 
at by a hoard of naval officers, who were oaked to 
determine the aheoiute mfahaam of men that woe 
neeeeaary to maintain our ships in a ccmdltlnn of fair 
war-time efficleBcy — "folr,” mark y<»u, not maximum 
etfirieBcy In arriving at their eattraate they made the 
following Important reductlona. 

1. The wiir proved thot there muat be aaflldent men 
aboard to man both ontl-torpedo broadside batteries, 
the eatlmate calls fur manning tm\y one broadside on 
one side nf the ship 2 The number of men In the 
anuiiunltlon handling moms was reduced below that 
which Is necessary for the highest speed of firing 8. 
The number of men for bringing the shells from the 
magaslncs to the loading trays was reduced to a point 
which would slow down tlie si»eed of detlveiy 4 The 
number of men In the mglneers' department was cut 
down to a point which would make It possible to main- 
tain full speed for no longer than two watches, 
fi. Target practice rules were modified so as not to 
require replacement aramunitloo, thereby cutting down 
the number of rounds per minute 6. The amount of 
target practice throughout the year was reduced and 
the spe^ of the battleablpa was lowered from twmty 
to ten knots, and of destroyers from thirty five to 
fifteen knots 7 The **junketlnc” was reduced to a 
mtnlmuin— that Is to my, the uae of the ihlpa at 
National and holiday celebratlfliui waa discouraged. 
8. Ktnuliy, the Ti(»artl greatly reduced the reqnlsltlans 
for the periodical reconditioning of the khlpa In harbor 
The strength of 96,000 men, aa requested by Seeretaiy 
Dcnby was no mere guess, bnt was decided upon In an 
honest endeavor to meet the demand for economy up to a 
point, beyond which the effectiveness of the Navy would 
be most seriouslv Imperilled Ifence, we do not hesitate 
to pronounce the recent attempt to cut onr pemamel 
down to 67,000 men as being nothing more or leas than 
a movement, consdoos or uncoosclouH as the case may 


be. to tench the Van In a spirit of eoupromlaai the 
President asked for 86,000 umd, and thla tha House has 
granted It la not enough. Tbs Senate diopld stand 
out for the 90,000 mai, whldi the ssagnlng oflleers of 
the Navy have found to be the absolute mtolmum 
compatible with th* etfidmey of the fleet. 

To Save an Infant Industry 

T HB war served to develop several new induatetw 
In the United States, notable among which were 
the manufacture of optical glaaa and hutm- 
menta of predalan and the productlcn of potash Ibr 
fertilisers. Although the anntstice found soeh indus- 
tries In good working order, they were not sulfidently 
established to be able to hold their own agalnat fbreigtt 
ciunpetitlon, and the Govemment was asked to protect 
them to an extent that would prevent thslr being 
swamped by foreign Importations, and to continue thla 
protectUsi until they were strong enough to stand upon 
their own feet and meet outside competition stirrosi 
fully When the question of assisting the optical glaas 
manufacturers was before Congress, we urged that 
Government help should be granted, and we conddw 
that the arguments which were valid then are equally 
valid today 

Potash la the most Important Ingredient of agricul- 
tural fertlUiera, and normally the United fitatea coo- 
suiues 200,000 tons of It per year Before the war this 
country produced practically no potash salts, and onr 
Importation fitmi Germany was 270,720 tona When 
the war cut us off from Qmnany, the Government sent 
out everywhere an argent requeat that everything pca- 
alble should be done to discover deposits, and push for- 
ward the production of potash Natural deposits were 
found In the brines of Utah, Nebraska, and Oallfomla, 
and costly plants were built to recover potaaslniii from 
these salts, and also from the dust of cement Ulna and 
bloat furnaces, from the waste liquors from dlstlUeries 
and from beet-sugar factories, from the greensand of 
New Jersey, and from many other sources. The result 
was that by 1916 one hundred and tsrenty-three dlflhr- 
ent planta were producing annually some 51000 tons 
of potash Naturally, In new indnstriee Involving the 
lavlah expenditure of capital and operated under costly 
war conditions, the price of the product waa high , hut 
the coming of peace, and the experience which waa 
being gained, both in the laboratory and In the factories 
themselves, was gradually reducing the price, and gave 
promise that, ultimately, It would be brnuglit down to 
a figure which would render possible successful com- 
petition with the great German potash trust mis 
German potiuih Is mined, much after the fashion of 
coal, from 264 mines, of which 17 are in Alsace and 
now belong to Prance. These mines formerly const! 
tute<l 11 iiMinopoly hacked by the German Goverunient 
They have a selling corporation known as the Kallsyn- 
dlkat After the war n rspre s cw tatlve of this corpora- 
tlon made a contract with 84 American fertUlstng 
manufacturers to purchase 75 per cent of their require- 
ments from the German Syndicate, and a fixed tonnage 
from the French Alsatian fiyndicatoi, at ooe and the 
nnie price 

Now the response of th* citlicna of the United States 
to the call of the Govsroment resulted in tbs ersetloa 
of over one hundred potash plnita, at a cost of over 
$40,006J)00, and the effect of the post-war rs-lnvastoa 
of the United States hy the German potaA monopdf 
has been to close down every one of these plants, which 
at the present stags of tbelr development are abeo- 
luteXy unable to meet the low price, doe to the abnormal 
exdiange. at which German potash la being ofP w red la 
our AnieriGaa market, 

th their extremity potaiAi manufacturers ara akktiig 
Oongrem to extend a gradually dlmlnldilng amount of 
support to their Industry, extondlng over a period of 
flva years. This protection would oonriat for the first 
two yean of a duty of 2^ cents per pound . 9 esnta per 
pound for the third year, IH e«nta lor tha fiourth, and 


1 cent lor tha fifth yaar The manufiictnrata ate laltw^ 
fled tha Improvsmnats whhdi ttiey have made and wm 
eontlttae to tnaka In tbelr pruceeaaa will enable than at 
the doaa of thla period to stand upon thalr ewn that 
Onr proaant prodnctloii la about 54,600 tons; hut ao 
normotts are the natural dspoalte In OaUfomta and 
deewbera^ that If we can but save the mtant Indiiatty, 
Its growth will be so large that we shall be In a posttlon 
not only completely to oatlsty our own damand, but 
to mitar eoeeaatfully the markets of the world. 

Highwayi and Poluics 

W HBN a great engtaearing undertaking la baing 
put through under govemment ansplcio, the 
neeeoalty of separating the political and the 
engineering sides is ordinarily reoognlaed fay the moat 
dyedrltt-the-wool politician. The engineer may be Intm^ 
lend with, grafted upon, forced to play politlea, hut 
the most ualnfomiad ward-boes wUl understand that 
after all, an Ashokan Dam, a Ban Francisco Bay Bridge 
or a Panama Canal requires continuity of engineering 
policy and engineering coatroL 
In the snuil|-tlme engineering work done for local 
or state governments It Is otberwIseL An engine eu 
quite well be ordered from a catalog by a BepobUcan, 
Inotalled by a Sodallst, and put Into operatkm fay a 
Democrat elected on a fnsloa ticket A streetifndtai 
project does not suffer If modified and carried out hy 
another admlnlatratlon. It la unfortunate that the 
f earion a l man must become the ahuttMboefc of potttl- 
dans, but when he engagea In thla clam of work be 
does so arlth his eyes open, with full knowledan that 
politics will determine his tenure^ 

The engineering of our state highway sretems la 
ttsnallj treated as jniit such a job of routine, ithlcii 
can be batted about from one administration to another 
without prejudice In 84 states, whose highway eoo^ 
m l aalooa have bad an aggregate life of 266 yeera, thaie 
have been, by actual count, 127 changes of execuUvw^ 
sn average for each department of one new head every 
28 months. Whether the chief oOcer be Btate Bhigtnear 
and Surveyor or Hl^way Bngtnaer or Superintondeat 
of Roods or Chief of Public Works or Oommiastoner of 
Highways, whether be be elected with the rest of the 
state ticket and hence automatically changed wlun tba 
admlnlatratlon ehangea or whether be be appointed fay 
the IncoDilng Governor aa a reward for rtaaorrtng 
Democracy or roek-rlhhed Republicanism, It Is tbs uni* 
venal American practloe to regard his job as an adjunct 
to the regime In power and a part of tha spolla of war 
But the bald fact la that under p re s en t eondlUons 
highway engineering la just as much to need of a cod- 
tinulty of pq^lcy and a long tenure of office aa la tba 
construcUon of a single spedi&c work of magnitude like 
a bli bridge or a dam Roada must be built that wlU 
outlast the bemds that pay for them . that may ba kept 
In good khape at proper cost, that aball aarva tba 
adjacsot territory and the distant, that ahaU Unk up 
with ooe another properly, that Shall accommodata 
the traffic of today and ba capahta of accommodation 
to that of toroorrow, that Shall ba aafs whart thgf 
meet, where they cross streams and rallrondSk iriMrt 
they wind, where they cUmb. A nerw commissioner la 
not chosOft for bis prior fltnsas; hs most make blmaatt 
fit after he gets la. tie cannot vlspaUis all these nssda, 
or kMun bow bs may plan to toast tbam, until be has 
basn In offlea for two years at laaat Bat be la tiMB 
ripe tor avlettoa to tovor of an taexpart suoeemwr wtw 
must beam all over again. 

Our atata highway commlgstons are today a tvatoinf 
wVM tor hWiway sngteaa ra and a aouree of trtbu* 
latioDtotboaatototacelralnaa. Rvecy pefioy and tvofy 
vroceMe that experience baa riwwu to be good must 
be aold httmhk to eadi new blflrm eneontlve. and 
aftonya the miia it cotopUcatad fay the fact that tha 
hoatlla oatffoteg toctIqA bad tahsn up with toe idea, 
which Is tbareltar* probabto'omfeed and oartahily an 
object of dasp susiddoD. 
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Our Point of View 


With thh IMml M now imder way, we ahsll «pisid 
•onwthlBf Uke fTOO/XKMNM) per yeur od what la In 
Mdad to ha a permaaent natlciuil oyatain of highwayti. 
redaral a ap arT li rton to tome extant goea with Federal 
aid— hot thla la not enough. Any private eoterprlae on 
which one tenth thla amn waa to be expended would be 
atarted by gatting together the moat competent wigliieer- 
ing ataff rtitatnaMe, and the membera of thla staff 
woaUt know that their Jobs were aa permanent aa thetr 
afallltjr to handle them. Would it not ha well to carry 
the aama Idea of a eontbrnouB execntiTo policy into the 
greateet conatmctlve public undertaking ever launched? 

Lct*a all get together and take our blgliwaya out of 
pcdlttcat 

Guait Trees in the Olden Days 

I F tlMM Ubm alKHitd meet the eye of tbe owner of 
an automobile, who happcau alao, to be a tree 
lovor, we auggeat to him that he take a run out 
to the llttto vlllafe of Baaklng Ridge, N J Aa he tope 
the hiU be will come rather auddoily upon a fine old 
cliurcbt aet In a typical graveyard of revolutionary 
daySi where In rather cbMie contiguity both to the high* 
way and the church, he will aee on oak tree of aurpaaa- 
ing aiae and of atrlktng ayimnetry In Its branching and 
general contour The vUlagm will tell him that Qm- 
ml Waablngton, with n wctlon of hla army, halted 
one extremely hot aumiucr day at Basking Ridge, and 
that be and hla Mtaff grouped themaelvea for lunch 
around the trunk of the tree, which even In hla day 
waa noted for Ita unnanal alae The atory may well be 
true, for thla ^pecllIlell 4 recently measured by the writer 
with a steal tape, waa found to have a girth of 17 feet 
6 and foriher taping ahowed that the extreme 

apmd of Ite hranchea, out to out, waa 120 feet There 
were gliinta on the earth In thoMe days, and there la 
every ‘^fnaaon to believe that this splendid fellow la 
merely a aurvlvor among many such trees that had 
grown onmoleated, century after centarr, In the quiet 
of the primeval fOreata. 

The other day we came acrom a description of the 
recent repairs of the great oaken roof of Weatmloster 
Hall, London. The roof la a typical medieval struc- 
tara, and la remarkable tor Ita great span of 70 feet 
It was found that some of the timbers were of anefa 
great dtameter, and maintained their dlrnfaialona 
through BO great a length, that the Sogllah toreata of 
medteval times must have abounded with trees that 
were even larger than thla aolltarj aurvlvor among the 
Jersey hills. Weatmlnater Hall was roofed In 1800 In 
the Intervening oenturiea the death watch beetle has 
excavated hollows In the great tlmbera in which, says 
the BnOdcr, a **fnU-gTOwn man could He completely 
hidden.** Only heart oak waa naod, and atnee the 
hammer poata naaanre 2* 5* In thteknaas and 22 toet 
In length, tba trSM from whlrii they were cot must 
have been some five feet thick at the butt and over 
three feet at 20 feet above the bntt Again, the collar 
beama, Stoat In depth, are 40 toet long. The tnaa frmn 
which ttief were cut muat have been 8 toet In diameter 
20 tmt tnm the butt and 2 fsK diameter 40 feet up. 
There must have been many such giant oaks. Only in 
rare oaaen aa at Baddng Ridge, do we aae a solitary re- 
BBliider tiiat the lofty trees of Toaamlte tormerly tound 
thalr countecpaH In the hardwood tonata of Baaten 
Amarlca and the Old World. 

The Paleru Situation as Viewed by a 
Federal Judge 

R JDOKNTLT to Waihtogtoii, the AaMrican Pat- 
ent Law Association gave a hananet in honor 
of Chief Justice Taft and. ekoapt tor the Chief 
Justice, tite pettd^ address of the evening waa de* 
Hvevet^ by Judge Iwua U May«r of the ttolted Statoe 
ClKait deqrt od Appaala. Jodgu Mayer baa presided 
Important patent trtala. nobddy the vaeaimi* 
ctosMr sjtA the wMkm caaaa, and what be says about 


patents and patent Ilttgatlon la of eq)edal Interest We 
quote portions of Ms remarks. 

**No man can do a particular class of work at his 
best unteaa he learns to love that work. Xmagtoatlon 
ond sentiment beget enthusiasm and enthusiasm helps 
lighten any labor Unu^l aa It may sound, a patent 
case may often be fascinating Within the tour comers 
of a record may be a story of a struggle against odds 
which rivals many a romantic tale Within that same 
record may be the history of a minor art or of a great 
art and the picture of slow steps or sudden leaps In 
Cfmtributlons to the world's progress. The Inventor In 
tlie minor art may have made ulthln Its normw limits 
a ctmtri button relatively os valuable as the Ingenious 
or faisslghted sdoitlst may have made In a greater 
art 

“A busy court thus comes In contact with commercial 
and scientific progress from every angle and from every 
side Within the Unitta of hie own court room be 
learns what Is being done In the world, here and 
abroad. In respect of every activity In which the human 
mind is engaged 

*Tf he boards a steamer for an ocean voyage, he car- 
ries a iHitented wardrobe trunk, he finds a patented 
electric tight In his stateroom, he notes for his mental 
comfort that tliere Is a radio apparatus, which he 
knows Is patentod In ull or some of Its features. As 
he sits down to hts meal, he remembers that his pota- 
toes have been peeled by a patented potato peeler and 
bis lemon meringue prepared by a patented mixing 
machine If he prefers a land trip to a sea voyage, be 
remembers that there Is a patented lighting system on 
the train, that there are patented airbrakes and nn 
Infinity of other patented devices for his safety and 
comfort If he goes no further thon to take a ride (jn 
one of the tranidt lines in hla own dty, he need but 
glance at the advertluoment above him, to recognlie 
dlsplH>ed In one color or another, with attractive catch- 
words, certain familiar fril^nd^ from the vacuum 
cleaner to the washing machine, the fate of many of 
whom he has adjudicated 

*Tt Is then a privilege and not a burden to have the 
opportunity to study and to pass on tliese steps of 
human Ingenuity which are a part and parcel of modem 
dvllliatlon In thla study the Judge Is fortunately 
helped by a well equipped bar No branch of any pro* 
fessioa calls tor more thorou^ study and research, or 
for a greater faculty for simple and clear exposition 
No man can he sw'cessfu! at the patent bar unless he 
brings to It endless Industry and high ability In ex- 
plaining and clarifying the subject matter of the oon- 
troveray In such nionner that the lay mind, In other 
words the Judge, may grasp the essentials, understand 
the toclmlque and not be confused or misled by Irrele- 
vant or unimportant details. 

**Wheo men an dealing with n branch of law which 
so Intimately touches the safety, the oorofort and the 
happtoesB of the people, they must be constantly alert 
tor Improvements In the ndrolnlatratlon of the law 
The first atop, of course, la In the Patent Olllce and It 
has often amaiud me that so many able and faithful 
employes, greatly underpaid, have remained In tbs see- 
viosi My knowledge of the actual worfclnga of the 
PmtAt Office la too barren of practical experience for 
me to give any practical auggeationa. I can only igteak 
to gneral terms. My tooling bag been that the pro- 
sumption of validity should be stronger than It la, but 
that presumption can only be made stronger when tbe 
equipnunt of the office la such that the prior art can 
be completely ransacked and that aerrlce In the office 
may he anffidently attractive to hold. In this branch of 
tbe Oovernment, competent and folly equipped exporta 
If, when tbe case comea to court. It appears that there 
were aevml retorsneea of Importance passing from the 
file wrapper, the presumption of validity amounts to 
merriy n phraat, and thus it la that the ooarta with 
retoctance <forlare void « patent, which may have 
repnMBted long and expensive effort on the part of the 


uppllciint Beyond the decree which destroy h t lie 
imtent In (touhtlcM man> a heart burning becauw* of 
money lost und iiiiihltton thwarted In tbe long run 
it may well be that the greHtest economy will be 
exerriKcd b\ th* (■o\ernment In building up and re- 
tHlning n RtulT of ix|KriH of the highest effltlcno 
Ohvlousl> Kudi n Htaff cimnoi lie oliialned or retained 
without ooiiiiN iiNiiiton Hufflf Uni at least, to enable 
such men to ll\i In r-omfort und make some 

provision for tluHte Uiiandtnt on thnn" 

In Justice to Australia 

W K have received a b-tter from fur'eff Anie 
tralln, written on Ihe atallidiery of the >or 
est C-oinmlHNlon of VUtorlii by nn Amertcnn 
cUlsen who Is u dr> kiln exiwrt in the United States 
Forest Service, calling our attention to tlie extent and 
Iniijortamv of (he AiiNirultnn Kallwu> systom Our 
corresiNmdent was diMtiniNHl, und \ery properly so, to 
note that In an arlU le jiuhlltdied In our December Issue 
on tbe railway K>MtemN of the world, that of AustrnUii 
was oinltltMl lie tellH uh that he went to the troubU 
of obtaining authentU InfOrimition fmm the bead of 
the railway nimmlKalon In MellNinrne und that he sub- 
nillH it with the hope that wo will present It tor our 
readers' attention We gladly do ho — first, because the 
data is the lateHt oMalnnhle owering the year ended 
June .k), lirjl, and also hivausi* It enables ua to com 
Idete our survey of the leading railnatds and make good 
an omlndon which we gnatly regretted at the time It 
was made, and whUh won forcetl u)>on us by the fact 
that we were unuhU to oldiitn this data at the time the 
article was written Oar coiupnrlMm was based upon 
RtalistliM drawn from KevernI sjmhvcs, and chiefly from 
the llurean of itallwav Kf'ononilcH, und the Bureau of 
Raflway News und HtHtlatlcH, which furnished us with 
the latest ofitclal Information rtHVlved In thla country 
Anstralia as we all know, is a country of vast dis- 
tances, and Its further developmrat la largely a question 
of the development of Its railway system Speaking 
generally. Its natural wealth lU^ In a broad bolt of land 
reaching from the sea cfmst to varying distances Inland. 
Here Ho the gold fields which ha\e yielded such a huge 
quota to the worlds total Hupplles of this metal, and 
here also are to he found the grating lands whose sheep 
farms have made of AiistruliH one of the great sotircea 
of the world s wwl nuppl> OaiHldering the populutloa 
of Australia, that c<iuntrv has shown an activity In the 
cfmstnictlon of its railroadH which testifies to the 
energy and far-sl;.htedncHM of IIh i ItJseiiJi. Doubtless It 
will be a minirlse to many of our renders to team from 
our correspondent that a Hlnglesulairhan rallwio station 
In Melbourat, Victoria Imndles ns ninny pawwaigprs as 
any other single atation of the world and that he has 
reuwn to believe that at the present time there are 
inOO trains, and, nt teiist 200000 passengers that arrive 
or depart each working day of the yenr A general rar 
vey of the various HjHtcms us furnished by the Aus- 
tralian Ooverament sliows that in all Australia the 
total number of railroad employes la 100,768 that 
there are 0044 iMNsenger cars whti h carried Inst year a 
total of ai8Ji70,440 taiKScngers, and that the number of 
freight cars Is 7(ui22 The total capital Invested is 
£244JI2fi,460 and tlie total amount nf track Is 28,268 
milea. 

Our correspondent writes that In his opinion. Aus- 
tralia Is t<K> little known to America and that being a 
United KtateH illlxen, and so>mrnJng tor u while In 
Australia, he wished to sec that country ncrorded fair 
play In our own miigaKlnes and scientific Journals. 
We are Inclined t<» think that Ihe degree of knowledge 
of Australia pnsseKsed In (lie United Slates. Is greater 
titan our correiqMindenl HUpi>oeeH. Regarding American 
Interest In that great country. It Is snflictent to suv 
that the great record which Its cltlxen soldiers made tor 
themselves on the fields of France has left a pennanent 
impression of the sterling qualities of the AustraUan 
people 
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Railway Motor Gar of Special 
Dcaigii 

F llBQUENTLT we have lllnatrated ta 
these pufics KucHlrlven railway cats 
deslyned for branch llmw whose traflic 
was too IlKht for proAtable operation by 
steam locnimitt\eH. These have met with 
nniro or loss hucccmh. Of late years much 
iittpfitloa has Imhsi iltrected to the luroblem 
of uHlny the rcfcnhtr automobile truck for 
nitlwnj service and ae pr e sent with thta 
article n pludoffratdi of a railway motor 
(ur, desiffne<l by If P fiklwarda, which 
was de\'olope<l In Houth Carolina, and 
huH liecn giving very satisfactory raanlta, 
particularly In regard to rellabtUty and 
economy In service 

Hpeclal Intsreat attadma to this car, due 
to the fact that Jt was developed by steam 
railroad men, and the noveltlea, at com- 
pared with other rail motor trucks, are 
due to certain raqalmiMfils, sell known to practical 
railway operators, which. It was rvullsed, iiinst he 
met. If the equipment of the hlgliway motor car was 
to be satisfactorily apfdlei] on stpsin railroad lines. 
That they have siicmHletl Is shown by the fact that 
one of those f^iirs. plnciHl In rier\k*e on llie Atlantic and 
Weatem Ballroad, mn iJOtiOO miles for sn entire labor 
and material c(»st of yi 0(KI 40, at an average main 
tenance cost of 1 34 cents fier mile. 

Early In the inxestlgathm it was found that yon can 
not get giMMl rmults If >on merely put a railroad car 
tsidy, and a set of llongHl wheels, <m a motor tru< k — 
fur lhat does not make a servlccablo steam railway car 
Htandard construction that Is well adapted for the 
lilgliwu) wuH found mil to be adapted for railway 
service AVe are tnf<irmed hv the builders that one 
unlookeil for result was ihul the standard motor oar 
coQstructbm will not stand up to the service require- 
ments. It was found, for Instance, that a single pair 
of rear wheels do not iirovldo snflkiefit tmctlnn. fOr 
in a snowstorm, or with l(*e on the mils the converted 
truck proved to be helpless. 

The car as developed In the railway shoiis and shown 
in our IllustratUm Is currliHl tm two four wheeled 
trucks, of whlth the front truck undemeuth the on 
glue Is of the swiveling t>|je The rear truck Is fixed, 
and both |wlrs «if wheels are available for traction Tlie 
car is driven by a four-cylinder engine, with cylinders 
4^ Inches In diameter tty ini4ies sirrdte, caiwble 
of developing fiO lioraepower Its weight Is 121100 
pounds. The car has a seating enpadt) of TiO passtsi 
gers, and a luiggage siwcu of 70 square feet The engine 
propeller aliaft and tlie tranamlsslnn uru of the stand 
nrd motor truck r>pe, and the dltferGQtlal and drlv« 
shaft are located In front of the rear truck, with 
chain and sprocket drive to the fnmt axle of the truck 
and a third chain whUh Is Inclosed, for driving the 
rear axle of the tmek The clutches are arranged to 
give tour speeds forwurd and iwerae The cor can 
l>e geared fiir himhhIk up to 4,'! miles an hour and on 
excessive grades, such as those of 4 |ier cent us high 
as ao miles an hour 

The figures showing the ct)mparatlve economy of 
steam and motor service, under the same conditions, 
iiro of great Interest Ttie car t«Nik the place of a regu 
lar rullwav service whlih coakdsted of two round trips 

dally over a 2G-mlle nm, at 

a total cost of oiwrution tor 
12 mootlia of |15,40ri4M), or 
4808 ccsits per train mile 
In this riHft esliiuate were 
Included train crew wages, 
fuel, ]oc(»motl\e and cur 
iiiatnliynnneo oil, waste, etc , 
and deprectHtlnn of engine 
and cur was estimated at 
4 cents per mile 
The motor car costs nnder 
the same conditions tor one 
>eAr, wen^ $3.580 48, the 
total distance run was 43,800 
miles iiiul the cont per car 
mile workevl out, 8.18 cents 
Including wages fuel oil 
maintenance and an nsll 
mated (lepr(*ctutlon of 2Vi 
otnts per mile This eall 
mated depreciation was 
based on the above-men 
ttoned fart that one of the 
cars ran 120,000 mllea at an 

average maintenance cost of ilila nOe of nfla vaa w 
^M cents per mile, and that Jack naU an Cap af a 5 
since tha car was In such af tka ^Uatoil 



ocaCor car tor mm oa aCaaai raSrpate Hm CaCal eaaC af aparartan 
far IMM nika was US Mika par car nJla 



Chaaals of tha rallraad gaa-drivan car ftUaakratad 
above, ahowlng arrangeaiatit of anglae, CnuuuadMlaB 
and chain driva 





t/tm, wUdi Htw*! 70 (iNt dm to Ihiwb. Sy Umm VMto ttililMiWn 
Sl^ ■ M «f U !*• iwlito aw 
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touMto B m flwMito tovTssoM to 
ototti paritoto 

tU» ■•ntoa «!U toatitvM to Mto tot 
flouitotitoiK «t tow UMii atol Stotoiu 4* 
MW w « fW to » tot toto iltototoUto aiV 
■mtai hs wMM «H wwtotmtfMtol tlw 
a t H v t ffl tPitteffv) npamdtltfpk aM|dd Au ha 
of Importaaea, amfi pgki— w Ji*4tepa 
ahowad a proporthMktir lamaan 

UmMl f^WRiitlsn M «l 

T he qaaallGa C|ia eiMk ti diaatiat 

tau la laii te wwad ta no tttda 

dagrae hy tlia chatactar of tba g r oph fl 
npon which tHdor art twUt If tba pfio- 
loi^l tonnattoki ta aodi that toad hock 
la toand near tha anrtoo^ tha eoal of tha 
toandatkina U aavy MtactaO^ laivar tiban 
It la in looatlona whera tha ifiUd roA or 
hordpan, ta ovarUld by matarlat af a iooae dadyIdUDac 
character, Tba worst caaa ta that la wtilob tba kver^ 
laylDg strata of poor hearing quality ta so daep that the 
foundations have to ba laid upon uniMnibla matarial 
and apaclal preeantiona hava to ba taken that tha toot» 
Inga of the columns are of snfflclMit area, and tha ma* 
tertal upon which they are laid Is ao aacuraly bald to 
place, that no movement of Its mats can taka pteca. 

Chicago la natortunately placed tor ftnttdatte work* 
and hetore tha problem had been thoroughly imdaratoofl 
and maotered noma Important bnUdlngB had ham pvt 
uiK which aubaequently, due to touadatian aett1aiaint» 
ware badly cracked and ctikd tor heavy axpmdttnrw 
to prevent any further extmalaa of tba damagn Ag 
a reault of such axparience, future tootinga were en* 
larged by the use of de^ and broad frnmdatioas at 
steH I-heams embedded to concreto tbe mass betog 
oiit from tbe tooting of the steel oolviun until 
a Budirient area was provided to give a aato end itabla 
toundatioo. 

One of tha larpest and most Important hnUdtogs ta 
Chicago will be the new ttaton Station, tbe wiglitnrs 
of which have made some sEXhanstlve expertmenta on 
a large scale to determine the maglmum aato lotfd per 
square foot that can be imposed on tbe uaderly1tt|g||ir^ 
pan at the sltey which is ffsnd at a depth of anR^ 
over TO toot below the rartoco. By the dty ordtoanoe 
the maximum allowable load m hardpan Is jgto tons 
per squsre foot TbB engtoeers and archltocts Of tiw 
Union Station believe that this losd can be donbled 
with perfect sototy on the toundatton pters of their 
new structure. 

It was to settle this question that tbe Important tests 
which are herewith Ulustrated ware carried out Tbe 
engtoeers decided to Impose on the teet pier three times 
tbe allowable load which the city permits to be Imposed 
upon toundatlona. To dd this tiicy built up s grsst 
pile of the heaviest steet rslls, wrightog 130 potmds 
to the yard. The total weight of this mass was be- 
tween 80 and 100 tons, Ttm rails were laid upon S 
grillage of heavy timbers, one <« each side of a test 
pier, whldi had been carried 70 feet down to hardpsn. 
ITor tbe purpoee of patting the desired load upon tbe 
pier, a large hydraulic Jack of 1000 tons lifting ca- 
pacity was bollt and placed between tbe top of the 
and the load of rails above. One of onr Illustrations 
gives a chMM-ap view of this 
JsdL Ita height o w ali Is 
three toet one Inch, and tbs 
dtamstsr of tlis stssl ttfttog 
ram is 21 Inches. To get tbs 
destrsd sltoet It was nscss- 
eery to raise fhs prasssrs ef 
Che hydranlle oil with wbirii 
the cyUadsr was filled to tbs 
btgh flgars of fiOOO poofida 
per sgvars inch. This Is 
donsto wnns of s 
dranik pomp, toom srtUi!bf;k 
tbs oU ts led to the boss 0 ^ 
thn cylinder by jnssns ct n 
thick balf-tnrii plpsi Tbs 
enormcMta prsssvrs ts 6^ 
ttvsred from tbs bass ot 
tito cyltndsr to a heavy stosl 

easting resting sn tbs tol^eC 

tiidpisy. 

At issnit of these Ihrito 
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Forecasting Earthquakes 

How It Is Hoped to Make the DestrucdTe Quake as Amenable to Prediction as the Daily Weather 

By H D Benton 


A KSOTJUCtaaSST that It wran trill be tioMible to 
forecaot oorthqoalcet with the mme regularity aad 
accuracy aa ttonuB. ii made from the Utilvenilty iif 
Callfomta, at BerMey, where the dlncoTery wan made 
by Dr Andrew 0 Lawaon, profceeor of geology, co- 
tolerating with astroaomera and meteorologiRtfl la vaii 
oua parts of the worid. 

It Is hoped that when the system of forecasting 
■ethnic dlstnrliancefl has been put on an accurate basis. 
It Wjll ymlt In the saving of many lives by the fore* 
teUW of the more serious or **lieavlear quakes, and 
In the preeervatlon of movable property, os well as 
prev«^t| 0 ii of ensuing hree. 

Tbe’%K!oveiy, which ccmslstB In making the earth* 
quake Itself warn tbe world of its coming, follows two 
w three other discoveries regarding earth movements, 
and Is based on the results of long and close study of 
the vagaries of strain creep on the crust of the world. 
The most Important of these basic discoveries Is that 
the movements of the earth's surface technically known 
as “creep of the earth's crust," are antecedents to as 
wen as consequences of earthquakes. That Is, the cnist 
of tbe gl^ on wfaUdi we live, to a depth varying from 
a few feet to scores of miles, la constantly cm the move, 
In a generally northward direction, though, during and 
Immediately foUowIng earthquakes, such a movement 
may be In two or more dtrectlona, usually In a dliferent 
dlrecthm on each side of the rift or fault, where the 
earths crust breaks under the strain, causing the 
earthquake, 

Tbe “creep" of tbe earth's crust, to explain It briefly 
and in non-teriinlcel language. Is due Indirectly to the 
fact that the poles of the earth do not run tru«\ That 
if tb aey, the North Foie, for example, deeeribee a circle 
of about 00 feet every time 
tba earth revolves on Its axis. 

It Is as If tbe earth were a 
revolvtttg on a shaft 
which was not true In Its 
bearings. While this devla 
Oon of the 60-foot circle Is 
so moMlU In view of the else 
of tbe esrtb, as to he almost 
tttfinlteslmalt It Is snffldcot 
to set the soil and the rocks, 
even the mountains and the 
vftUeys, In a slow hut steady 
rnotlcn, usnally to the north- 
ward. 

like a tfanld tide setting 
evtf In qne direction, this 
cormt of eprth creates a 
tremendous strain in its own 
mass, poll 
that a dtstln^.^ 


Tbo result is a tnarlng «ipen of the earth s crust, and 
a iNickward or a sideways iimtion — which Pr La warm 
calls “the elastic rebound" — and the visible, tangible 
phennmemm known as an earthquake iNVurs As soon 
as Dr Lawson had definitely established the “creep" 
of the earth's surface, and Its reb<»und under tbe atraln 
of Its own tremendous weight, the mind of the trained 
ln\estlgator asserted itself, and he tuilil 

“If we find the rate of creeii and the length of time 
of creep necessary to produce the limit of tmNloa In the 
earth's crust, we shall know when and wlu re there Is 
to be tbe next earthquake, merely by watching chmely 
the Increase In tension" 

It Is necessary, however, that cfmstant, consistent, 
accurate observations of the mte of the “creep" of tlie 
earth's crust be made at frequent Intervals. With the 
known factors of the time and rate of iTeep nefvssary 
to create tJie limit of tension In the earth's crust the 
observer, whether he be in the heart of Africa, on tim 
summit of Mt tianilltcm, or below sea level in the 
Valley of the Dead 8ou, knows all the tinm whether 
or not there Is to be an earthquake In liU serthm of 
the world, and, by the rate of creep, within a few hours 
i»f tlie Utufi the “elastic rebound" will take place '“This 
gives to the forecasting of earlhquakea," says the Uni- 
versity of CHlIfomla. In Its bulletin announcing Dr 
Lawson's double discovery, “the same precision as that 
with which weather forecasts are mode" 

Daring past aelsniic dlsturlsmces entire mountains 
have been nio\ed as much us five or six feet, other 
areas have been moved even further buildings, fences 
monuments, trees and similar ordinary fixed ohjerta 
having been carried ten or twelve fool, without being 
damaged, by a movement of the entire crust of tim 
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earth for a cunritdLriihle dlHtimi'c umund the object 
ttmwd The segntent of the eiirtirN rrtiNt whirli luoved 
pii<»r to the Iha.llh Const earthquake of April, 1000, 
is estimated to hme lieen aiqintxliiintcly ntlOO Miuare 
mtlen In urea, and iiUiut GiS mllcH in deptit — that Is to 
say, 07*1,000 cubic miles of eiirlh Nbifteil distamvM vary- 
ing fniiii one fiNit to tin or twehe fist diismllng on 
Us diritance from tlie iiiuln oentir of (UHturlmnce the 
so-culleil “Sun Andreas I unit," nmntng rouglib, south 
east to nortliwent and dlsupisarlng In the PactflL 
Ocean 

With these iDmlittonH It Is obvious that thi only 
riiamitr In whiili the iMisiilon of iin\ |>oUit on the earth s 
Kurfnet can Ik* flxeil Ik by net urate aHtronomIrul olmer* 
nation nt regular lntir\alK k\i.n h^ thlK method a etr 
tain amount of error mvi« In Init mmli of thU error 
will Ik* elliiilnatiHl h\ the iim* of the Uosm photogrnpliU 
latitude telesciqie, whttli suriuisses the International 
latitude Instrumenl (vlsnal) In nisniratv as regards 
iircldental errors. It nssmlM on lla. photogniphlc plate, 
automatically, and so renwives the human element In 
recording Its own ohHer^utlonK. The Hohs Instrument 
has the further Immense advantage of eliminating es 
fwntlally the whoh of the trouhlewuiie Hysfematle errors 
to which visual InNlrumcntH have iKsn and still are 
liable 

Home of the hgtircK obtain(*d bv Dr Ijiwwa In his 
Invest iga I Ions of the '(n*ep of the earth's enist are 
of surprising lDtc*r(*st uh d< noting the movt inents whkh 
suppoi^l} InimovaliU iiamninlns and hills have made 
prior to, during and after earthquakes. From 18M to 
IfMJG, for exainiik Mt '1 timaliujlH, u |Mak rather mors 
than 20(i0 feet In lietglit on the Marin renInKula, north 
of the Cotden tiaii eniramv to Sun I«ninclHco llay, 
moved 1(14 meters. In n 
north noriliwcstc rlv direction 
throiiKh the at lion of strain 
creep In lODO It niovtsl 
1 ft7 meters Iwck, hv plastic 
rtlHiiind In a south south 
cKisterlv fUriKtlon not along 
the line of till prev Ions move- 
ment 

Clmitarnil, Cal nuived 2 61 
melt rs. alinost due north, liy 
strain creep from 18r»0 to 
ItKW. and In a few seconds 
In IlkMI moved hfickward, In 
a somheflslcTlv direction 200 
meters, almost ns much hh It 
had iia>ved In no vears, by 
elastic rebound Kara I Ion 
TIghtbonse, hicated on an Is- 
land off tbe Uoldfsi Onte 
moved 2 OO meters. In a 
n(*rthwostcrIy dtreitlon by 
strain creep, In tlie 40 rears 
between 1800 nnd 1000, and 
In the short duration of the 
eartbnunke of IfMK), moved 
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b) rebound, t raeters, nb 
iiHJAt due went Other placee 
und groups of places moved 
Klmllarly, but ia varying dl 
rectlotuu \et out of all these 
nmvemonts, clc»sely rwvirdefl, 
studied, ffimiHired and tabu 
latod, order cun he wttrked 
and the rate of creep, as well 
as of rebound nw't^rtalned 
IMfrensu-wi of soil chamder 
Inilcs, and of sutiMoll Htruc- 
ture have to b( taken Into 
ronslderutJiA, Hlnoo some 
forms (»f soli und rtick will 
nndure ui(»re ainiln than 
ot hers lief ore the tension 
nmi lies Uie hreuklng point 
Another Interesting ftotarc 
of these studies is that no 
general change of elevation 
of any of tlie points hns he«m 
found of Buflldent nuignltudn 
to bo detected with certainty 

The praiiienl study of tin 
pofsdble movements of ilu 
crust of the earth, due to 
strain creep, U now gfilng <in 
by means of monumivitH es 
tahllshcd nt Olimn, Marin county and Crystal Springs 
Lake San Mateo roimly, California Tlu^ points are 
alsiut 40 miles apart on the rift ISueh set of "points" 
eooHlsls of ftmr concrete plan*, two on each side «f the 
fault trace of the IIMMI seismic dlsturlninei*^ Tliese piers 
are sunk nlsmt six feet, and founded on the rock "Imok- 
Ismo" of tlw country Tlie plora rise two or three feet 
niMive the surface, tluiso nt Oletnn lielng 18 Inches 
wiunre, and those at Crystal Springs 18 Inches square 
A brtsixe plato is sot flrmi) on the top of each pier, 
with appliances for bolding the Instruments Blwn>s In 
Identically the same poaltlon with respect to the ider 
Itself The Instrument consists of n Faulh ID-Inch alt- 
usliiiuth, siUndlcs and Horkels for accurate ohservatlons, 
the whole kicked In a cap fastened to (he pier the keys 
fur which nr«* lu tlie possestaon of the department of 
geology of the Universlly of <\iUfornln, which Is con 
duf'ting the observations 

From tlie observations so fur rocordtMl. In addition to 
the dntflT already demrlbed, It hns been hamcfl tiuit the 
speed of the earth waves generiite<i at (lie fault during 
nn eiirtlMiunke is from two to thn*e kilometers per 
second Two kilometers Is apprfixlmatoly on< and <ine 
quarter miles, and three kilometers ulsmt one and 
•e^en-clghths miles. Thc*se earlU wnvc»s \mw through 
the earth's crust too ropldlv to be ohservt d ihougb they 
may and fwimmlv do, hurl to the ground iierwins 
and nnlnmis. Those exlrenuly fhst waws, ho>ve\er, 
generate other and slower wii\os, which nn* >lsll>le to 
tlie e^o, and thus are re<*ordtMl frequ«itl> h\ observers 
of earthquake phenomena who are not equlppe^l with 
Instruments for their detection 

It nlM> has liecn aMvrlalncd that the Ungtli width 
or depth of Assures In the earth s surface, caused by 
ttBrtbqnakos;, nro not true IndU^ilunt of thu Intensity of 
the seismic disturbance, since 
different formations of the 
earth's crust react differently 
to the fbroes npplleil by 
earthquakes. The old and 
welMielovod story of the 
atoptilng of clocks also is an 
uneerinln Indicator, either of 
the time, or tbe duration, or 
the Intensity of the shock 
From hundreds of reporU It 
has been well established 
that the first Indication f>f 
on onrtlMiuukc approliended 
by man Is the putting Into 
motion of a liquid ut rest 
Tills uMUHllv Is noticetl before 
the physiological sensing of 
the actual qnake by man 

Now liowever, tbruiigb the 
work of the observers at tbe 
International InH^Htatlons all 
immnd the world, of the 
mwi of the Lnlled States 
Coast and Gcfidello Surve>. 
and <»f the ineitilierH of the 
gt^dogleiil and astronomical 
departments of the Unlver 
slty of Cnllfornla the world 
will know wrlthont waiting 
for these physical phenom 
ena. Just when and where 


the earth will wrinkle its face to such an extent that 
It has to yawn — in tlic shape of an earthquake. 

Testinflr ScalM 

T RCnNOLOGIG Paper of the Bnrean of Standards, 
No 198, "Method for Precision Test of Large Oapa* 
city Scales," outlines a scientific and systematic method 
ns^ by the Duronn of Standards for tasting railroad 
muster and grain hopiier stales. A pointer and scale 
are arranged for reading the posttlon of the beam , and 
the errors of the scale are determined from observa 
tlons made ntMtn the freely swinging boom Tbe pro- 
cedure of tbe test Is explained with the aid of a retnird 
ftirm and computation sheet which was developed In 
connection with the successful iippUeailon of the method 
In the field In tbe Interest of u uniform and efficient 
method tbe scheme outlined Is recttnuuended for adop- 
tion by those who liine <ieoaslon to carry out tests on 
large scales where accuracy of u high onler Is required 
This publication Is now ready for distribution, and any 
4ine Interested mu) obtuln a copy by addressing a re* 
quest to this Bureau until the free stock Is exhausted. 

Fast Cotton Dyeing 

D ue to the dlHco\ cries of Air John Macadam, a 
8c«»tch chemlMt who hns been In America fi»r 
nearly 30 ^cars, silentlsts und dye experts believe tbe 
age-tdd search Atr actually fust colors as applied to 
cotton gcMKls ts at an end 

It Is genenillr kmiwn that wool has the greatest 
Httraellon tur ciilnrlng matter and is, thereft)re, more 
HMidlly permnnimtly dyed 811k la Intermediate and 
cotton has the least attlntty for dyestuffs and is. there- 
fore, the most dtllleult to dye with fast e<»l<irs. Mure- 
o>c.r, cotton behaves differently In dyeing toward vuri- 


oog coloriiig puttm. It at 
tracts solus ^ss, white It Is 
taiciipabte of betnf oolorsd by 
other dyestnflSs whldi read* 
lly color both wool snd sUk 
One OMthod of dydng cotton 
gooat Is by stoepliig them in 
ft hot solution of the eotortag 
matter, which la done by ua* 
Ing what is known as tbe 
simple, direct, aniline dyee. 

Other dyes, soch as t&oee 
known as tbe besle colors, 
for which cotton has prac- 
ttcally little nr no attraction 
must he deposited In tbe 
form of a lake after the 
goods have first been iropreg 
nsted or preimred with a 
roetalllo salt or some other 
agent This agent Is capable 
of combining with tbe color- 
ing matter and prsdpltatlng 
bi It the odored compound 
more or leM upon the sur- 
face of tbe flben. 

Ilowrever, to obtain actual- 
ly fast eoloni, a still more 
complicated physical and 
chemical pnicess must be used, wlteretay tbe special 
coloring material Is Impregnsted uniformly throughout 
the fibers of tbe cloth and then devehqied and fastened 
by a method <if "redoetJoa or deoxldljdiig " This procoM 
is so dlffii^uU to ctAtrol In the dyeing of piece goods 
that even themgh tbe best dyers of Europe and America 
have given years to experimenting to discover a prac- 
tical metluMl of appllcnthm. It hns tmly been compara- 
tively recently that this thing has been aetuolly accom 
pushed in a cmiimerciHl way In England. However, 
the English method was not autluble for the large pro- 
duetlcA and type of fabrics needed In tbe United States, 
and after many numths of expenulxe research experi- 
mentation, an Amertean eonceni lmpn»ved the English 
prm^esa and put it on u practical basis to meet domestic 
retiulrements. 

Cotton suitings colored by this process ore llnen- 
finlslied, all-cott(A iiuiterlats, sotiiewlmt like beach 
I lolha, but piece dyed by a new process, which for the 
first time nwmres n permanent color Tills process 
floes not Injure or iidniterate the cloth, and tbe body 
of the cloth us well as the colors remain the same 
after re|i«itod washings. Tim dyes used are from the 
iinthrucene graup of vat colors and Include such shades 
os imngee, heliotrope, browA and various shades of tan, 
as well H8 blue, green, yellow, gold, corn, light and 
dark pink and lavender These ct^lors are actually fturt 
to nil modern uses. 

Tliey have been exposed for 1A8 hours and more to 
direct Biinllghi under glass, which Intensified the sun's 
rays so I hat ordinary fiihrles would bleflch gray in 48 
hours. The sumples were cii\ered with Irmi plates, 
cut with ludps and screwed down over ttie cloth, allow 
Ing the sun to shine through ivn the fabric. At the end 
f>f the test tliere was no perceptible difference In color 
between the protected and 
exivised imrts of thy samptes. 

These same go^ were 
thrown Into a bolltng sola 
tlon of soapy water far 
stronger tlion any used In 
home or laundry, and finally 
submitted to treatment with 
adds. The colors were only 
affected by such chemicals as 
destroyed or damaged tbe 
doth itself 

These suitings have hem 
expfised to mm, wind, rain 
and salt air for weeks, on 
one of the Meekest spots on 
the Atbmtlc seaboard, with- 
out any appredable fading 
tore soap and numerous pro- 
prietary washing and bleach 
Ing agents do not altect the 
dye Pdmplratian and uric 
add are equally harmleos. In 
fact, so GoDfldent art tbe 
makers that tbeae dyra ore 
abaolutely fast that they are 
wboleaallqf to tailora under 
a guarantee which cov er s not 
merely the valne of the teb- 
rlc, bat also tbe coat of mak- 
ing It np into the finished 
garnMnt 



A strildag waiapU af tbe faalt-acarp or Ji eni de r left tn the eartb’e sorfaee by the eartbanahs rifl 
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Utilizing All But the Squeal 

A Survey of the By-Products Produced by Our Leadmg Meat-Packuig Plants 

By Charles Alma Byers 

B Y*PRODtJCrr (terelopinent hu doubtleM received In nenrly J.'Ul tlnlKlietl fonuM, etni>Ui>ed Mumefactw In It in not to Ih* infirrcd of rfiurm>, tliut tlicHc (1«^ 
mctfe attentlcn and been brought nearer the ul* iupiUchI pruotlce rlMiiiten for intMlhul um* miv idMulned from nil or iin> 

ttmate nHaimuui In the meat pnoklng Industry than In Uliuida unil glnndubir nmterlHl quite nntunilly cnm t'onHUUrnbU* proiMiriton of tlit tinlniHlH killed ut the 
aar other line of bneineem. Wnute In the nurda Uteml Hiltute the liriimh hIjIcIi pontiewieH the broadest uml iwiklm; jdaniM. nor nr** Uio> Mihvtcd |>romlwnH>iiNly 

or actual raeiuUng, K at all ment*|iacklng phmU which iiuihI viiiied pomlbllttleH, both in the matter of MturrcH Innleiul tlie\ (*oine oiil> from \erv larefully chuwn 

are Hi any oenee prograialvely condncted* an ubeolute o|ien to Helection und In reaiiect to tbelr naeti. In fact s|H><.linenN and ihe treatment of rhem fotloHlng aetec- 
mbaiutner» yet from such roncema nndoulitedly coiueH itraitlonlly p\er} kno^’n glund In the aniiiinl liod> — lion in, of a imitter ret|tilrlme the utiiionr 

M greater imtfnit of MMMlIed waote-pnxltu fa In value l>nii>hatlf Mmihum ilMPfdil aideen tamfreuN and no rm atudv and aklll of tralZMHl 4 Y(HrlR S^aite of them are 
quantity und variety, than fnnn any other one field 1 m selected and after pnqier prepamthm mitnehoM olUiilnetl from tlu lieef iinltmil Home fnaii ImgM, and 
of indnitrlal cnterprlMe. ThtH haa been iipparent for employed In tlie imnlem tretitmcnt of human llli And otIarM from hIh>4mi and other anImalH. In 

many yearn, with perhaps the nsMnlC that the Idea had uHuiilly the kind or kinds of ghindM or glandular ma fiat hh 1h Hiuh Mti^n from laii of rtiiiu ndvanoeft or 

come to prevail, with tlie puhlle, that muterlalb fur- rerial oeleeted and preHcrilied and tlm nature of tlie <li*^eh»pmcntM In iiieflhfil Mien^r has risen ahtait the 

tber progrew In the dtrecltoa was not to he eXiiwLed illnoHN or physical trouble for \%hlcli It Is to lie pn*- inu king tndiiHtrv a hide-line laisineHM thnt 1h not imly of 

Nevertheleaii new dlacovcrles und new inurfcetN in fur iRribetl and used are of more or lofw like chumeter nr unique IntereKt hut of nnuMuni imiHiriani In the mone- 



. • 


1 IMmuM kkod and tnnkiMW Mnv mhnd for ni fvtfllucr with two dcsimtora In tbo baekcroond. Ci Blna of «ir«fnlhr eltaocd and ooiortcd bone*, uuecl In vari<w« hy^prottucta. 3 1 CmtUuhonfa 
watUna to go Into tho ghw-eot. 4i VarUUMr ood hoa-foDd la lOO-poond oului. nody for morhotp • Baled bq»-halF wMoh, alter pn^er trwitmcnU will prolwbhr and lu way into automubUe cttshhHia. 


Some of the aeonca that mark the effort to nae the prodacta of tho BlaBfEhtor*hottaa to the lavt penny's worth 


tharance of the derehiiMuent of by products from such 
Honrco are cmutantly inaferlallxlng. 

It U perhaps in resiiect to the um of animal derivu- 
llvw in medical adHice that the moat Interesting de* 
veh^wnt as to b) products In the maat*packlnK Indus- 
try has taken place In recent >ears. The use of animat 
xUmds In therapenttcR Is by no means llnittod to sur- 
gery, nor U it restricted to the naa of monkey glands 
or even to the utlUxathm in the raw state of glands 
of whatavar kInfL In truth, gland usage Is Immensur- 
ably more common among physicians than among sur 
geons, and It la, moreover, almoet exclusively from the 
domestic meat animals that their supplies are derived 
Phnn animals slaughtered for fbod some two dnsen 
diffident aulraal ports and substances are recovered and. 


source TVsIccHted IiIixm], or ml blood cells, const! 
tutes arndber much-usiMi animal derivative In medicine, 
being, becniiNe of Hm iierccntuge of heiiwiglobln, regarded 
us especially benefit lul in cases of anemia or stnillar 
disorders traceable to liiip(»veiished blood Various 
derivnilvos also oiaiie rnmi the bruin und Kplmil cord, 
the ll\er, the gall bladder, und any nuinher of other 
parts nr organa of the meat animal Tlien, ton there 
Ik. of course, iiepsln, alitcli Is u proteo]>thlc extract 
from the glandular menit>mne of the stomach of hogs, 
litkewlse In this ononectUm It Is n|ipropriate to mention 
bensoated lard, which contpiises n very great output 
It Is quite the ««me os ^Ordinary lard, or rendered lutg 
fkt, to which liowever. Is added about 1 |»er cent of 
licnsoln It Is very Isrgeb used as n tiuHC for idntmonts. 


tars Hcnw*, nlth flic rcMiilt that iiHdlnil htboratnrleH 
hB\e iHiiijc to lie rcgiirdtHl oh u quite kgfrlnmtp adjnnrt 
of the meat imi-klniH plant 

Tlie h>jir<Mlu(tN originating from llii kI lughter of 
nnlmiilN prlnuirlly for f<KKl |MinM»M*'M to re\ert to the 
subject in Hm i‘ianprehenKf>«> mmm\ un* iM*riiii|w uliiUMt 
Inniimeruhle TIiIh biH'onies eH|»e< hilly triit* wlien It Is 
recognised that different piuklng comiuink^ avail them- 
aches of Homewliut dlffermt miijh of dlKposfng of or 
utfliKlng their mw ailed wante The field rnngiit all 
the wn\ fniiii leather for sh(N*M und a niultlplktty of 
oilier purpiweH to a wr\ ixqmlnrh used Ingi^lent of 
loeHreiitij and certain klndM of 4and\ with glue honw* 
bold (lennsers, hulr fttr nmttn.wtes und uutomolilte 
t UNhIons fertiliser stock fotHts and \arlniiM other out 
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pntji scattered sumeH liert h(*twepn or about these «ac- 
trenws. It has Itoen hhIU, and protmblj trnthfuUjr, that, 
by vivinir a tittle srsvliil attititlon to the matter In a 
Hpedflo cHHe, the by pro<lartR possible of prodoctloQ from 
11 Klven antninl enn lie made to exroed cunitlderably In 
retail value that imlnitilN whole yield of meat That, 
nutuniM} iH merely lllustnitl\< of a posslblHty, and not 
a fenalble plan for net mil adoption 
It Is leather frrmi hides, of eoiirse, which ccmatltutM 
the i»ne by pHsIm I of the Industry with which we are 
most fuinlllur hoi.uuHe It Is the oldest and doubtleM 
the most Kenertilly used To underlake even to enumer- 
nte the uses to whhli the leather made from the bldoi 
of meat animals Is put would be on almost endless 
task From the hides of such animals, however, come 
several Uilnipt ht^Hldes leather — hair, gelatine, and, in- 
dlr(*rtl> InnoUn for Instance 
As to hair the lndustr>'s principal output comes, of 
course from hogs. Kverv large meat packing plont 
has a by priHluct of laig hair hulking into hundred or 
thousandN of ions iinnualU Teiitr)orar\ dtsiamal of It 
ronslKlH In Its lielng dried and put Into hali*s, of about 
300 pounds each Eventually buwe^er It is thoroughly 
cleaned, and then “roped" the latter treatment being 
for the purpose of giving It uirl It Is then disposed 
of fur use in stulflng nutonudille cushions and for other 
slmllur purposes ihie hair from beef animals naturally 
reaches the market lualnlv h\ way of the tanneries and 
Is in demand for various kinds of padding, stultlng for 
cheap enshinns, for plaster bonding and so forth 'Hie 
tall MWilches of such onhimls, howe^'er, comprise a 
dircM t and quite ImiKirtant output of the packing plants. 
They nccumuliite to the amount uf tons and are dla* 
(SMiHl of for the inanufnoture of high grade curled Imlr 
mattresses Wfsd la the Imlr product of sheep, of 
couna*. hut It i*im hartily l»e rcgardtal as having connec> 
thm with meat itatklng for the animals are ordinarily, 
if not iilwiOH, slu^ired lieftuv ladng Hliiughten*d. From 
tills wiMiI both that which Is shcitrod and that which 
nanalns on tiu skin. Is obtained the valuahle fatty 
mixture cullisl lanolin, useil In pharmacy ns o base for 
unguents — faci* (reams and sueli tirepuriithms. 

QeUtllne Is a particularly Important and valuable 
byproduct of meat ihk king plants It la obtained not 
an1> from beef lildra, hut also fnuii the Ismes and a 
number of other minor lairlK of the animal It Is In 
extaudvi* deniiind, us is gi*nerally known, for the nuinu* 


fnetnn of many brands of Jelly powders and other 
gelatine prepamtlons used In the maUac of dwerta 
and other edlMee. but, ae cooetltutlng a fhet perbape 
not 00 well known by the general poblle, it Is also very 
nrtensively used in making lco<creatn and inandiinal- 
lows, for binding and stabiliilng purpos e s, end by bak- 
ers and biscuit makers for Irings. Large candy fSetoriee 
and Ico-creain makers, in fact, frequently order gelatine 
from tile packing houses in hundred-barrel lots. 

Heeuuso gelatine cornea from hides and tMOeg la, 
however no legitimate reanm for one to develop any 
miueainlshness over eating It In its manufacture It Is 
purified and raidered absolutely eleen. The first step 
Is to thoroughly cleunse the bones and hides by the 
upplUmthai of hot water and steam. This is followed 
by the imicem of crushing and boiling out the gelatine, 
whlrii is held In smalt cells. The product, at this stagey 
Is in liquid fbrm It Is next distributed to a broad 
running hell and there maintained at a temperature of 
about 40 degrees Fahrenheit It Is thus congealed and 
brought to slieet form, after which It Is tboroui^ly 
dried and crushed, to redm«e It to the granular state— 
when, being In a f(»rm somewhat like sugar, but of a 
light buff color, It Is ready for the market About six 
different grades are made, the stronger the Jelly sur- 
face which it will yield, the better the grade and the 
higher the price 

Tlie Ismes which naturally aocumulate about nteat- 
imcklng plants in very large quantities also have by- 
product value In a number of different ways aslda 
fniin their uilllr4ition in making gelatine. Hence, they 
are always saved and, moreover, quite regardless of 
the purpose for which they are to be used, they are 
invnrlalil> thon>QghIy cleansed and carefully graded 
They are extensively used In fertilisers and In stock 
and fowl foods, in each case to add idiosphate value 
The manufacture of these tw*!) hy-prcaSucls comprises 
a vcr> Important sIde-Hne business of the meat Indus- 
try, nearly all large pitcklng plants maintaining special 
deiairtmentN to curry on this work 

Other waste than hones enters, of course. Into the 
manufacture both of ferttlixers and of stock foods. 
These (imslst of what Is broadly temuMl “tankage**— 
mlscellamsms wru|)M refuse from futralls, blood, and 
so forth Blond, which naturally Is a very considerable 
w'HHti output of the packing plant Is o pftillcuUiriy 
prominent Ingredient of thcfie by^produeta, First It la 
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drained to a large tank or Irak and ttMMk, whan the tuk 
le fUriy well filled, qplte tbofoughly cooked, by dmbm 
of fleam plpea, next, it goge into great daidoefiton^ 
where ft la dried by a method of eteam heatmg, an^ 
Ihiany, It Is ground and a ereaaed-^heieopfln It la le- 
dttced to the form of very fine powdar, of a dark ret^ 
wlor * 

The meat acraps and entrall refuee are baondled m 
very much the Mme manner The bo n ee wUdi art to 
be need tn tbeee by-prodocte ere aleo ground to near- 
powder condition Different feeda, aa wen aa the 
tlllsers, naturally contain different proportlcna of the 
elements, and the mixing of the Ingredients, whlqh te 
usually done Just before marketing and to meet epedfie 
requirements, la therefore done on a basis of srignttfie 
analysts. Tbc desiccated blood, however, offtM finds 
a market without admlxtnree, either fbr nee In Its pure 
state or fur use by outside fertlUssr mennfiarturers. 

It is a true saying that nothliv goes to waste about 
an up-todate packing j[>lant Hecst, therefore, must be 
mentioned nnotiier form of fortlUser product— namely, 
what is called “stick.** It oonslste of a liquid or semi- 
liquid waste, produced In the washing and deanstng 
not cmly of the meat and other animal parta, but of 
the floors and rooms generally This “stSek* Is rich 
In amimmis, of which It ordinarily contalna about li 
per cent, und In other refuse elemuts useful In manu- 
facturing fertiUsers. 

Hoofs and boma also bulk to a great quantity around 
tbe meat-packing plant They are ueed, as pertiaps 
nearly eveiyone knows, In tbe msnnfacture of gliie, 
doubtless producing hundreds of barrels yeariy KM 
even the teeth of the slaughtered animals rspresMt 
literal waste They — like bones to some extent aleo— 
are used in nuinufai hiring certain klnde of houeebold 
cleansers, iind In other ways common to tbe ueage of 
bonee. 

The Intestines of the various snlinals are aleo re- 
sponsible for at least two by products of considerable 
Importance The most of them, of course, are thor- 
oughly cteaned and used for carings — tor seuMum and 
similar ground or choired food. From sheep Inteerines, 
however, comes practically all the catgut used (n snr* 
ger> llio demands made upon surgery catgut are 
naturally very e|uictlng, and the manufacturing proeaas, 
besldea necmslBblng care and skill, Is a soinew h at con- 
plicated und tetUous ona. 


Every Lamp Socket a Radio-Phone 

General Squier’s Latest Application of Wired Wireless and What It Means in Radio>Phone Broadcasting 

By S R Jfmten 


E very cUntrlc lump in the inlllhins of Aiiiericiin 
[ homes Is n potential rudlo-recelving station Dls 
place one of the hullm (or prolmh]> one of the Hockets 
Ih nlread> unoccupied) und Instri the recelvtiig plug til 
tlie end of the exteushm c<ird In the wiim fashion hk 
an electric sweeper, flutlmn, or other elw trlcul ai>- 
pllonco of the household Forthwith murii or \<nh1 
Bpeeih Is garnered out of space Thus e%er> <.lt>, with 
electric tninsmiKslon lines, mH> negiMlute Its own 
broadcasting ser\ice and eM*u))e the babble of confusion 
Imminent from the nmaxlng growth of the dlstritmtlim 
of music, let lures, and coo\crMutiims hnnidcaHt ihruugh 
fqmce 

The use of the coniimm ofllcc or home electric lamp 
HS a source of inip|>l>lng the mysterious wave energy 
for the r^ceptlcm of radio-teleidMine coiniiiimicnthms In 
a fresh appileathm of *'wtred wireless" or * line radio ' 
a discovery of Ma>ir Oenonil tieorge O Hquier u doxen 
>eurs ago Tlie applications of this principle of radlo- 
telcphon> and mdlcs-telegruphy, whereby high frequency 
(mrrenlH ure guided along estahllsbed Ulephone or 
telegraph wires Inotead of drcolattng tmalded through 
ether, unfold with auri>riHlng Hwlftness. Hardly Is the 
bulletin iKwrd of the HIgnal CtortM. Ignited States Army, 
cleared of one sclenlltlc contribution before imother Is 
crowding fi>r recognition (inl) recenib . announoement 
was hcrahUd of the development uf u *'sui)erplMne,' 
whoreh> cotiimunh utlons over ordinary telcptrane could 
bo clothed In secreey 

The (knoonstrutlon to determine the efflcacy of the 
electric lamp us a source of power tor tbe Interception 
of news, niuHlr, Intures, und speech wras recently 
given In the office of the Chief Signal Officer of the 
United States Army Tlie performance was witnessed 
by Major Oeneral George O Squler, Dr Ixmls H. Oohoi, 
a noted electrical engineer of the Signal Oorpa, U, D 
Ihmcan, Jr., chief radio engineer, and S Isler, assistant 
radio engliieer, of tbe radio reaenreh laboratory of tbe 
Signal Oorpa, located ot the Iturfmu of Standards. 


There wen» oilier Hiiectalors wlm marveled m the 
Hlinpltfiiutlon of raaio-tilephon> In terms of r cun 
\enilnniil electric lump n household convenience wher- 
e\er I he Hep\lrt*s of el«'«trionl Illumination ore In 
trenched 

Tlie group of IlHleneni do not employ head lelephones 
for the reception of iiiuhIc op apeeih o\ep the electric 
light llm T)ieM» are wim 11> dispensed with In this 
lnHtun(*e Likewise, towering ontnuus are nM needed 
The Instruments conrist of n riidh>-telephcme receiver of 
n well known f\))e with loud-speiiking lu>m, which is 
Husi)ei)di*d on the wall iiim)edlureJ> above the re- 
ceUIng set proper May It bo snld that any standard 
mdlo recehing outfit will readily lend Itself to effective 
npplUatlon for tupfilng electric transmlsrion lines !n 
tills fiislilon 

This particular demonstration was conducted over a 
circuit one mile In length, with tbe radio transmitter 
lit («e end of the line and the receiving and amplifying 
equipment at tlie oitu^ the latter lielng In the office 
of the riilef Signal Officer of tlie United States Army 
f*4iDtact with an established electric transmlsston 
oysteui nia> lie made In one of two ways. The trans- 
mitting stiithsi eon be connected between the two light- 
ing imiUiK of a clt) or the altereate of coottactlng tbe 
two malos to a condenser and employing them In paral 
lei may be adoided Tlie latter procedure, according to 
Dr UiuIh H Odien an electrical engineer of the Signal 
Corps probably offers superior advantagea. The radio 
transmitter employed In the prelimlnaTy tests was of 
standard design ns in use by the IThlted States Anpy 
The outfit was vested with five watts of power The 
range of such a broadrsutlng service, quite nntunUly, 
la dependent upon tbe quantity of power emidoyed at 
the traasmlttlng statton. 

The receiving affiiaratus is provided wltft a detector 
tulm. another unit tor amplifying ttie muolc or opeeob 
being admitted A high-frequency cuneiit. the back* 
bone of “wired wireless** or “line radio," is introduced 


and mnduinted in the same fashion that sp eec h over a 
conventional telephnop Une la negotiated. These modu- 
lated electric wavee are propagated along the lighting 
circuit and tapped off at any desired point A radio 
receiving outfit Is readily connected thereto It should 
lie stated that tbe transmitting outfit Is cesmocted to 
one point of tbe lighting main and one point at the 
ground Tlie use of an antenna la altogether dispenaed 
^vlUi 

The riiiipUdt) of this latest Invention makes it a 
stnsig blddes for widespread popularity In tbe mllUans 
of homes lighted by electricity Tbe boussvlto, Bred 
of liearlng tbe busilng noise of tbe electric sweeper or 
having grown weary of uiipUliur heat to the flatlrcn, 
ipuy substitute these household conveninces alter- 
nately with southing nmric or knowledge on current 
sobje^ by merely ploggtng-to tiie extenrion oord whldi 
cimnects to the slmMe radlo-incelving toetruroente. A 
bruadcasttag service In every dty where fi network of 
lighting system permlU Is tbe embltlous program ou^ 
lined by tbe lavtfltor tor “line radio.** Major 
(Htteral Bqulev is quoted os Miying “ *Wlred 
wl relew* or “Une radio** will probably do more 
than any other thing to aolve the problems con- 
fronting Secretary HooveFs radio contevnee. The 
coogestton which hu recently come about by the In- 
creaee la the ntunber of broedcastlng stations prcnulscs 
to be relieved by this new use of “guided radlo^’’ The 
advanCege of btoadeastlog over alcctHc light wlrea ts 
that It permlte of a local servfoe without exacring tlw 
penalty of hroadeasttng to from the eonmioii 
pabwmk, wtifeh lA pow a subject tor debate as to the 
confuskei that Je likely to reenlt. 

VVi< the htorifit pt fibtoluto ty to fr inay ttt spacMM 
thef the new dow not efieble otto tp itston to on 
tbe htoiitoiMte Mt ip now bstog dona. The Ughtthg 
system tahto the wivriess bmlsea to tow only when 
U Is ptoperlrla the bwoadcee ri Dg dmtt to begta vMh 
and this U not the caee at p t istot 



SCnSHTlFIC AMBBICAN 


889 


Stop ! Look ! Listen ! 

AntMuilic Device Slows tho Train tt the ^Distsnt** and Stops It at the '’Home** Signal 

By John Bramhall 


A s 10M sao Sft ISTS. OhaHat Fnuad* Adanu, Jr^ 
irlE^ piaaldat ot tin tTliloa Pactflc Railroad Com 
paajt aatOt la Ui t»oo^ '*Motea on Railroad Acddeata," 
affort la Amartea • * * baa baea dlractad 
taimd tba Inrentioo of an aatomatla lyitam, which 
at cas aiMd tba aama tima abcmUl cover all the dangera 
asi tilNMda for all the aaada which have been reflMred 
iOp. aHwteatms tba rtaks of hnnuui forfBtfoUieai, drow- 
trm and waa m waa of narvea." 

IB taOT tba mtaratate Cotiimarca OominMan ap- 
pointad a board to cany oat, an Inqnlry which bad 
baai cpIM for by Ocmtpnm regarding automatic train 
atopphBf dfvteea, Tba report of tba board (191M2) 
aald; **Tba Informattan obtained from taata (of anto- 
matte tral&«Qatrol davlcea) leadatbe board to conclude 
OuU tb«a ava faveral typea of apparatua and matb- 
oda ad appHcaOoD wbl<di, if put into uaa hr tba rail- 
roadag wonld gnldcly davalop to a dagraa of efllclfakcy 
adaeuata to maat all reaannabla damanda, * * * In 
many BitttatloDai vadar axtatlng condlttona In thla conn- 
try, tba board la oonvlncad that tba naa of aatomatic 
train atopa U naeeaaary to tba aafa oparatlon of trataui. 
* * * Tba davalopnwnt of the automatic train atop 
baa proceeded fbr cnongfa to warrant the axpectatlno 
that by tta uaa grea te r aafety can be aecnrad in tba 
operation of tralaa. Battroade ahouM bo given to un- 
derstand that tba automatic train atop muat be da> 
T^oped by them aa rapidly aa poealbla ** 

In April, IPIQi IPIlowtng tba Aroherat, Ohio, wreck, 
tba 1. d Ci board of inquiry declared **I>urliig foggy 
or stonny weather, when signal indications can be seen 
bat a abort dlstm^, positive and cMtatlto Inatmctlons 
sbonld be given prohibiting the running of trains at 
high speed. Accidents such as this may be expected to 
occur unless those in charge of the operation of this 
pr o p e rty at once take steps to see to it by such check, 
obawvationa, and other means as may be found neces- 
sary, that sp^ is matmially reduced in foggy weather ** 
*1^ automatie taain control commlHea of the United 
Htatae Railroad Admlnlstratlofi repoftad, December S), 
1910^ ^*tliat on Unaa of heavy traAc, fully equipped with 
block signals, tba use of train-control devlcea Is deslr- 
oblA” 

Lastly, the Interstate Commerce Oommlmdoa lias 
dafinltoly ordered 40 of the leading ralircmds to install 
the automatic stop at the densest points of tralDc on 
their systems. 

In anticipation of such a ruling of the commissloo, 
■averal aotomatlo-stop systems have been developed 
and tasted. It was doi^ an inspection of one of 
these by the writer, who rode on tba looomotlvia that 
the following aplooda occurred 
-Trilowr 

Tba Oreman, ftom bis box on tba left, calM a warn- 
ing to the enginear, as be had takbn it from the signal 
post Just coming into view We were nmning into a 
dty not a hundred mltea from CSiicago, on a down 
gnida* A mile, or lees, ahead, was the joint crossing 
of two busy passenger roads like our own* 

Tba englnaer, with band cat tba lever, pdd nw bead. 
Was ha aslacp, dr HIT 

**Watrii the air," be said, with eyog afront Tlia 
tndkator suddenly dropped to 40. 



stopped,*' replied tlie engineer, patiently, as the home 
torg^ sltoaed clear, "that Is, if the brakes are set br 
the valve outside there, why, I have to climb down nnd 
release and It’s me on tlia carpet next daj Hut If I 
get shiiqied, I <h»n't run into anything You get me?*' 

"And If it hadn t been for the rump? ' 

"Henvin kmms." replied the engineer “You ought 
to see It work In a fog or stonn, wlicn lt*s all ue have 
to depend on. Here we are — so long" 

The above was an exbiMtlon of the working of the 
Regun automatic tntfn*c<mtr«)l device at Uie requcRt of 
the uriter who, buying lieen told that the thing vas 
Impractical, wanted to be shown The results were fully 
convincing. 

The signals, clear, caution, or stop, are tranMiitttcd 
to the target, or semaphore, and are read and under 
stood in the usual manner The connection with the 
locmnotive is made through a ramiK a single length 
of light rail beside the track, 1(10 or 200 feet in front 
of the target The signal Is seen by the engineer half 
a mile, in clear weather, betore the ramp is reached, 
which gives time to slow dowit A contact shoe, wmie- 
wbat similar to that ussd|dh; the electric roads, trans- 
mits the currant from tbeHmp to the speed onutroller, 
which opens and cioees electric circuits, depending on 
the speed of the' train. This speed control may be set 
at any masdmura dMred. 

The oen^^dfngal member of the apparahm Is a centri- 
fugal gtojfVbor, rimllar^in pHn^b>n to the centrifugal 
governor^ a steam englbe o^phenograph It is roe- 


thc Humc B|»ccd Tids governor moves a pair of elec- 
trical i-ontnets, ofienlDg them when the engine (and 
govcrnuri M|HHnl cx<'mlH u predetermined maximum, the 
' proceed with caution* speed tor which the goventor 
IniH iieen adjiistetl Thene contacts. In turn uniler cer- 
tain crmdftluns control the air-brakes Ihrongfa an elec- 
trihitneiinitilh \alve hh toIh>WH 

When upcrutlDK on truck iictwcen ramps, or when a 
“full proceetl Indication is picked up ihruugh a ramp 
<ontact (or Its eciulvalcnt, nlisence <»f cautionary slg- 
nal)« the eliHtro-iHipuiiiuilc vuUe controlUng the air- 
brakes Is energised by a storage battery carried on the 
tender and the tpmrnor Is not Involved In the control 
Tlda Is the condition when the train Is running in a 
clear block. 

When a train laisHes a signal In the caution positinn 
tim cmiihined aillon of the iHinin)! current recelvod 
from tite roadside appHratus and the change of eletv 
trlcal conn<H thins on the locotnotlve effected by the 
contact of ramp nnd Hhoe, Inserts the centrifugal gov- 
ernor cimtacts In the circuit nnd thereby puts ibe air 
brakes under its control If the engine's speed exceeds 
the predetennlned “caution speed** for which the cfsi 
trlfugal jpnernor cHAtacts are adjusted, the speed-gov 
enuir contacts are setwruted, the electro-pneumatic 
\alve is de-energixed, hrukc-plpo vent opened and the 
brakes applied at the sHine time the elect ro-pneuiun tic 
vul\e closes the reser\ntr supply to prevent the engine- 
man ftvau reJeasIng the i/rakes manually 

When the speed of ttie centrifugal governor has been 
reduced to the isilnt for wlilch it Is set, Its cfAtacts 
chme ont^e more and release (In brakes h> a rewrae 
pructslurc If the «uglnciiinn allows the train to speed 
up omi* more while th< caution IndhiitloD Is lielng re- 
ivlvi-d through the rmii|i, the ocntrlfiigul governor <mce 
iiHfre t»i***ns the < In lilt which contnds the clectro-pneu 
nuitlc valve, wldih in turn controls the brakes, and the 
briikc*s are iipplieil until the speed Is redmvd to tlie 
predeteriiiini d maxiiiiuui, and thin It once more re- 
leaHes them 

When a stop indhation Is n*cei\e<l through the ramp, 
the electro pneuniiith viil\CM.Inuit is 4i|)ened external 
to the governor, iiml the brakis applUsl, irrespecthe 
of governor tHwItlon 

It Is tiiiportimt to note tliat the initiative remains 
with tlie englnetT, and onl) wlien he falls to respond to 
a Higntil ImlUatlon ihtes the s|svtl I'ontmller, obt^ytiig 
orders riH^heU thnuigU the niiiip, tio the work for 
hliiu Tlie euglm‘**r <.nnnot Imnnse s|K*ed while the 
locoiiiotl\e Is In the low sisul imn nor If brought to 
a b} tlm rflllJ{^ cun be proceed nJUiout descending 
and releasing tlie \ul\c If, on imsslng over the home 
rump the stop signal is not given, he may proceed at 
scltetluli siieed. No unniHYssary sto|H« arc caused and 
it Is clulineil tliut better time Is made In had weather 
with the old of tills device than without It Tn answer 
to an objection that so dellcnte a meihunlsm as the 
speed ctmtroller attached to n lr>comotf\e journal would 
be liable to get out of ordi r tt was mtd that one hod 
heea In service for obmit T'idOO miles, iind another for 
(10,000 inlles, without repairs The entire cost of maln- 
tenance of the automatic iiuitrol on this dlvJslna In the 
Initial uperatlon of lust }car, T undirsioml was about 


**1 afrwjk the rnmp at DO mlloa," bn nllL "It wag 
n^lnnt tbn ralsn, and my air wm ifut o|t Xf it hadn't 
been Ibf tbn nontrel, 1 
wooM hnvn gone on at 
ORpr mayba better, and 
Ukaly anongh have 
a tr nCfc aDmathtng wona 
dun ^ rang,” 

"But tba nonp atoppad 
ypnr ibqnirad fba 
“(iMlhia/r Tii—ianr 
ItdUtoTatopma, 

U evt PM dawn la 80 
jnltnn «n howi, Now 
wdicB ant and If tba 
arnatlRf mgM U 
na and 1 dnnt 

: If t 


chanlcally connected, tor azample, to one of the front half that of the interim king signal nnd rroMdng pro- 

wlK|||to qf tht looomotiva and revnlvaa, tbarefore, at tectlim, which it suiiplciiurntN und Ntnvigthens. 

Examples of practical 
o|)eratlun might be luul 
ilplteiL The history of 
automatic train control 
In 20 years old. Among 
various forma of aut(»- 
lUHtic train control men- 
tion may be made of 
that on the Chicago k 
Eastern Illlaoia (107 
miles double track since 
1012), Chicago. Rock 
Island A Fkciac (21 
miles doubla track rince 
1910) , Cheaapeaka A 
Ohio (19 mltaa single 
track, with announced 
iiitenUco of extendtag 
Installathai eventually 
over tba entlra gyatain) , 
Weatem Pacific in (Cali- 
fornia und the tnter- 
boTOugh electric lines in 



yliw ahawa the lacatei af th* aapnirala parta af IhaaoMplato ant aai aHc apparatna an tbs laea n toUra 
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New York Ab a malt of recent hearlaicB before the 
Public Service ()omnilMri<io at Albanj and the recent 
action by the Intentate Coinineroe ComnilMdant It may 
be stated that the New York Central has tmdertafcm 
a service test of a tmln-oontrol device of the Induction 
type on the Mohawk dlvlnlon, a test which Is efxprcted to 
set the pare for a Htandurdlautlim and icenaral aduptlon 
of aubrttiuilc train control on trunk line rallrooda. 

It Is quite unnecessary, Y am sure, to tarlnit fbr- 
aanl any artfuiucntH, or to inurahiil statistics to show 
the urgent neccMlty of the adoption of soiiw sort of 
nutoiiiutlc train control That has lieen done on fre- 
(|iienl iKtaHlcms In the col 
uiiins of this Journal Tlierc- 
fore, I sIihII not call the evi- 
dence of the alMoonutuer* 
oils onlllslriDS and cdher 
foniiH of train wracks and 
rlie tlinuwtnds of lives an 
nually saertttced (and many 
ihiMisands more maimed for 
life), of paKsenaers and etti 
ployes alike The fia ts are 
admitted Tlie need of re 
lief la recofinlxed by the mil 
mad exet utlves, hut they are 
between the devil and tin 
deet> MPii t)n the one hand 
arc pressing tlenianflH for 
iimlntenunce iiiipro\<niicntH 
roUlntr sttsk, imitl^e jHiwer 
and latior which mm oliilin 
first couHlOerutlon luHteticI of 
IhhI On the other hand, are 
the dlttU ulltes of ralHlna 
name) In the faiv of dluiln 
tMhed enmInKH. Itallnaids 
are otdlKed to have tiH»ney to 
operate an<l they must 

erale pn»fltahl> In oimUt to get lucney Tlie inimaoe- 
mont dreads cidUslonK b \»*ntuiilly we hsik bir a rapid 
and vildes|ircad adtqdlon of tlie automatic atop 

Two-Cent Gastdine— A Pitfall for the Unwary 
Inventor 

T he elemenls of comedy and tiHRedy were curiously 
wimblncd In a Mlneola. N Y . <‘ourt-room recently, 
when one of the most persistent of the “Inventors" of 
synthetic gasoline had Ids day In court Tlds was the 
man whose nosterlous gre«n fluid, lntr<Hlured Into a 
mixture of viiiltr and iieiil, v\aH flalnuil to result In 
tlie dlMtlllatlon of a motor fail at a ciwt of two cents 
per gallon, and he has had 
a great deal of atliQilon In 
New York imiiors and those 
of other eltice aa well Sued 
for obtaining money imiler 
false pretenses, lie nmmgeil 
fbr « court room deraonstra- 
tUm, with the understanding 
that the case against him 
was to stand or fall In re- 
verse ratio with his success 
or failure to make gisid on 
hU claims. Needless to say, 
hU “denHiiistrstlon" mas a 
complete failure, and the 
court refused to grant him 
umther rhnnee Whether or 
not this “Inventor^ was a 
■Hf-deloded visionary does 
not enter Into ttie dlscus- 
sltoi of the many schemes 
which for the past eight 
years have been stlmulotod 
by the quest for cheaper 
gasoline 

Dr lluymrmd F Bacon, 
formerly bend of the Mellon 
Institute, lins devoted a 
large part of his professlonQl 
activity for sev'eral years to 
the Investigation of such 
claims. Ills ex)ierUnce Is that the majority of the 
claimants are deliberate frauds and, wlthhn their ablU* 
ties, tricksters ns well An oil which con be nsed as 
u motor fuel, he points out, con by wrtl known tneniia 
be distilled from |ieat— hut at a cost of several dollars 
a gallon This lends pecnlUriy to frand^ the 
prospective Investor can test the performancS 'ot the 
alleged cheap fuel tnore readllv than he cm verity the 
ststenwnts made to him atsmt Its low cost of prcptira* 
UoiL la spite of this, however, most of those who have 
played this variation of the get-rich-quIck game have 
done so on a trifling scale, which Involves actual elelidit 
of hand bi the perftirmance test, rather than on above- 


board teat of a fuel actually prodneed at exoesrive coot 
from peat, water, etc. **laraatofV" of tbeee "cheap 
fuels" ore nsatlly tenperameatal folk, who have to te 
left alone for a while at the critical p^t of tho opero- 
tlon, in order that "the secret shall not be revealed" 
prematurely, or for some ottier eatirely good ( T) i 
It has been found that gasoline or tar otU of 
kind are quickly subsUtuted when no one Is looUng; 
One lnTenti>r had a still vrhicb he led his dopes to 
believe was prwludng gasoline out of a mlxtnro of 
water and a white powder As a matter of fket, ho 
placed gasoline In u tank outside of the building where 



and at tha pra srat ttne there ore mlxftM of alcohol 
and tor oils which although more etpoum than goeo- 
Bae have many good qaaUUgg, 

It shoQld he bMe la mlad that on tbm large petro* 
redatag compoaleo ore sptndlng man 
of dollars In regotreh wort la ordsr to Had 
prlcod gsooBne or motor fnels. Any taventor, fPr la* 
stance, oonld Interest the large eorpontlofu and pei^ 
bape rMp a rich reward la loyoltlas If be coiiid ocmvlttra 
than that bis p r ocees would moko gasolino at oli^totn 
cents a gaUon. The idea of moaiifectnrlag this fluid gt 
two cents a gollaa Is a prqpoateroug one, and beyond 
the realm of common seaea 
Any penoo who Is consider 
lag the purchase of the pgt- 
mt riihte of a prooees fur 
maUag cheap gaaollBe would 
do well to oonsnlt a petro- 
leom clieiatst, for post 
pericnce has shown that 
there are many pitfalls for 
the unwary Into whldi those 
who are not familiar with 
chemistry are likely to 
tnmbleL 




The ramps, one on each side of the single track. For onc*way troflte only on 

la necessary 

Ills cxiiciiiiientH were ciinductcd, and this fluid passed 
tlmaigh the still from a hidden pipe What was ao 
taully obtained was a good quantity of real gasoline 
which the promoter put In the lank of an automobile 
Naturally, Oic mileage made by his nysterioua fluid 
was about tho some us that which could be obtained 
from un> good quality of gtiMollno 
Anotlier inventor told those whom he wished to In- 
terest that lie (^luld run on auttiuiohllo with a mixture 
composed half of seu-water and half of n mysterirais 
preimrulloii of bis own lie first put the sou-wntcr into 
the lank of the automobile and put in on equal amount 
of his own fluid fml The car ran vi*ry v%ell, for whut 


these 40-faot rails 



Thg rantrifagol coatrol attached Co leodiai wheal of locomollvg. Mlgki: 

which Bwkea contact with tha ramp 

the Inventor put In was pure wood olooihol, and tho 
resulting mixture, being SO per emt sleobri, bntned 
fairly weiL In a similar cose, but fbr tbo Intorfmnco 
of a strong-arm mail, who found that the taivcntor hod 
under his waistcoat two rubber bot-water bottleo filled 
with olcobol, the deraptlon might have worked. 

Borne of tho Invcntnra of gasrdlno procerass Mot upon 
the pubUc a mixture of keroeoio to which la added g 
little ether The effect of the ether Is to gira A ggldBgr 
igntUco, but as this fluid le very costly tbb motor fbel 
ofthlektnd really ooate more than the gaebllftolbrwhldi 
it la auppoaed to be a cheap substitute. Undtmbtodly 
cheaper subetltntM for gasoline win be made Oventutiy 


The Sex Detector 
Exposed 

UMEROUB soNcalled **sex 
detectonf have been 
brought out during tbe past 
few manths, In behalf of 
which the most extravagant 
claims have been made 
These instruments have In 
Qlinoft every Instance been 
plummets or balls of some 
sort suspended at tbe end <if 
a Htrtng One was of nlcket- 
pluted Iron filled with n f'recvilHh mixture of cakdom 
tnrhtmate und an alunilnur i salt Anotlier was a small 
wooden boll, glided and filled with red lend. A third 
was n sllglitly soft, slightly gummy composJtlun of 
some unknown Identity-HSitld or hollow we do not 
know, since the one we saw was not ours to cut o]wii 
All of these devices "work*' In the same manner 
They are held at the length of their MUHjieiisloa cords 
above the oliject to he tesled If the verdict Is “malcv" 
the Isdi is supposed to swing bo<k and forth like a 
pendulum , If “fetiialp," to descrilje little circles at the 
end of Its coni , If “neutral ” like on Infwtlle egg, the 
hoh Ih aupiMiMiHl to Htnnd motltoiAMM. T%ere Is no claim 
that Is not made for the sex 
tietector, It Is alleged to In 
dicute without pofidblllty of 
failure the sex of an im- 
hatched egg, of oysters, of 
Imtterflies, of beetles, of 
ratendllars, of wonus, even 
tif the animal from which 
products like leather or 
rherae come— though a ver- 
dict of **male’* In the latter 
case would have Its bewil- 
dering features. Even tbe 
sex of the pennti who had 
abed dried blood found on 
weapens or dothlng was 
claimed to be tautontly de- 
terminable 

It should hardly be necee- 
sary to say that there Is 
absolutely nothing at aU In 
this tmatnesi. When the 
manipulator of the device 
knows the verdict which 
should be rendered, he con- 
sdously or unconsrioosly 
gtvee a musrnlar reflex that 
directs the boh In the ap- 
propriate path When he Is 
Ignorant of the sex to be 
determined or of the motion 
which the bob U somwoed to yield imder known dr- 
enmatoAoes, either the detector stand* moflonltM or 
oddevMi 41 m 00 per bent of correct guaasee to whldi U 
U enmiad. Nor la tbe "detector" tn the leoet degree 
oonrietent. Theta hy different persons on the some 

r ip of eggs or ether objects are vtddy dlseordut 
the absme oi any oetantlfle explonatten of the 
ottflopM doridaqi of the eppoyatofl no goch taveedgatloa 
as&ia dKmid bspsomonr to eat the tone at tm; bet 


O eee o p view 


qwiy tM cHMUty have hera go penUtett that the 
VUM Motse Pmflst auihermeg and the dfltortat gtoiT 
of the Svunitrw AngnoAiv have both been dy tvtii to 
moke tbe teete outltnefL 
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CriuteMaU** r«U«f map^ two ocreo In oxtont, that ahowa arory topoarlipkka] and ealtnral feature of the country 


A R^cf Map That FUla Two Acres 

T HB rapabllc of Gnatemala, In Ita endeavor to make 
it eaay for viaitlng copltallata tu aee what they are 
InvaatliMr In and to ded^ no the nterita of proponed 
Inventmentat baa bolU and aet up what aeema by all 
odda the moat extraordinary relief map In the world. 
Thia map la two acrea In cxtentt ond ahowa every con 
tour, every town and every atream or lake In Qnatemala 
and the ttelghborlnx territory of Uritlah Honduraa. It 
la aurronnded by water repreaenttug the Atlantic and 
FaciAr Oceana. 

The giant topographical map la of concrete, aaaembled 
In aeetlona. Almont two yearn were apent in making 
the iDolda, and In checking tliein uik The ultimate ctjet of 
the map waa $100,000, and another like aum waa mpent 
in gathering the tupograpblcul data on which It la 
baaed. 

The big map la located in the hliHiodrome or nice- 
track at Guatemala CHty, and Its mibetantlal character 
la indicated by the fact that It baa pawed through tuu 
eurthauakea without barm. 

Bloviog a Hmws «f Glass 
By F. 6 Jopp 

F or two montha recently one of the most delicate 
joba of atmctural mo\lng e>er recorded wan In 
IH^gnsM at one of the big motion picture studlon In 
Loa Angelea. It coniilifted of moving one of the lingo 
glaiia Btugew--a died like atructure, OOxlfiO feel, and 
containing 31184 panea of gtHnn<-ucroan rough ground 
to the aide of another alnillar atage. 

In addition to the moving operation, It wan ulao 
nccesaary to put the fragile atructure in exact reglater 
with the other atage. In order to make the two tnlu one 
complete atudto. 

It waa flrat Intended to demullah the atage, move 
the material , and rebuild the Htnicture at the new loca 
Uun About tlila time a local moving firm aucceaafully 
trHDKferred a complete hunpital from one alte to on 
other without disturbing the patlenta, and the Idea 
occurred to the motion-picture men to undwtaJee the 
moving of this delicate glass alTalr, with no supporting 
Interior walls, intoct 

Because of the nature of the building, the Uak wos 
made doubly hard. A glnaa studio consUiU simply of 
four walla and a nmf., Tliore ore no Interior partithms 
or aup|>orts to give It rigidity When It Is reroetu 
berad that this huge building la OOxino feel In slae, It 
can be readily seen that the job of moving it waa an 
undertaking of great delicacy, especially so In view of 
the tact that the four walls are entirely glaao, pane 
after pane leaded together A alight strain and hnn 
dreda of panes would be ahattered. And, In addition. 





the huge alTsIr had to be placed within a fraction of an 
Inch of the desired apot 

Tlie iiiovlng company first secured aome extra long 
12xU timbers Undenttlnlng the Inilldlng, the timbera 
were run under the atructure while the structure waa 
atm cm Its foundatiiA. Jacks were then inserted under 
the long timbera at frequent Intervals and a man as- 
signed to each one. Slowly and carefully taming In 



A sharp turn In Ihc track, showing the slant by 
means of which the rollers were constrained to follow 
the desired coarse 


unison, ihexc men lifted tlie biiilillng about three feet 
above the ground MeanMlille the picture companies 
were hard at work overhead in the studio 
Lifted clear, the next step was to construct a special 
track, the Idea of tho foreman He arranged tills In 
such a way that tlie studio nould, in Its travel, follow 
tho Intended course, through the natural **roir' of the 



rollers on the track In other words, the comldnatlon 
of leverages was worked out so that It took the place of 
fianges on wheels. 

Tilts done, the stmllo was let down on to rollers 
which were placed on tlie truck All was then ready 
for the actual moving 

One team of liorHCH, with a wlndluHS, was stationed 
at the point the foiviiiun catculatod was the proper 
place tu give tlie right leverage for his tracking system. 
Tlie horses were then started and the studio rode in 
perfect fashion to the txiat spot culculuted. 

A structural steel Hoctiun wan then Inw^rted between 
the two studios and the one that had been moved was 
h>weretl Into iduco and the two riveted together 

Not a single tuiue of glass was brukim In the studio 
and not for u moment was the work of production of 
pk lures halted 

The resultant studio Is lOOxlTiO feet — tme of tlie lurg 
est glass stages In LXlNten<'e It will give a s]Hice 
of I'lOOO Mpum* fiHt, unrestricted by beams or other 
liindnmcos Tims the largest street seems con la* hiiMt 
IndtHtrs under tlic glass. The IngiHauUv of the niov lug con 
com BtHfiniplislieil in two inontlm of h [surely work wluit 
would have rctfulreil at least six months to do hud the 
tearing down and nhulldlng laaii undertaken 

Photoirniphy of Stars in Full Daylight 

I N L*i$iromtMU f<»r Gctolior, 10*21, Is n slnirt iirilcle 
by M MiiurU'e lliiniy on this KxpeHiiients wire 
snccesafullv made hv Messrs. A K nnd F A Under 
iiumn In Kngland In 1010 Tliey succeeded In photo- 
graphing Htiirs ch»wn to the tlilnl tiiiignllude near mid- 
day and Indlmteil Ihilr lielief tliiit fainter stars might 
Im photographed tpilte near the sun In a fine climate 
e p , In Kashmir or on Mount Wllwm 
M Huniy has ptrfoniaNi numerous experiments with 
a Hiuull apiiuratUH designed for k-HLlng the tnirity of the 
atmosphere ut various hiculllletf. He concludes Umtvvltli 
objectives of iiUMlemte fri>erture (us fur example 13 
inches) it should be pofwihle to olituln clear Images of 
slurs down to magnitude 8, wltlt an exismure of a half 
hour Mpeclal plates, M^nsltlve to the Infra red ni>a of 
light, and dt^ep red filters to cut out all other colors, 
lire required for this work and the atinoMphere should 
be as free as possible fnaii hiiEC 
Hie particular pniblem to which this method may 
find hnmetllute applkatton is the testing of the Klnstela 
hypothesis, that light rays are Hub>><t to deflection la 
passing through a gravitational field The aiqsirent 
direction of n star wlmse light just grases the surface 
of the sun should lie changed by nearly 2* If tills 
method biH*omes Huin^ssfiil fur the fainter stars, it will 
not be necessary to rely on the few minutes of total 
solar eclipses for testing the Klnatcln theory 



. '.i.Al 
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Planning Big CrimeB 

Some of the Details that Precede the Aetoal ConuaSiaioii of a Notable Bobbetj^ 

By Roy A. GUm 


T HtO fonamlnlon that plana a dtjr benntlfat, tha 
eoftDver who tclvcw reality t<» a aky-aerapar, and tba 
tDvmtor who evolvca a M«idt*rful new roedianlam, plan 
no HHvre carefully than doca the **hlghniobatiiaa'* of 
luaater mind of a “loin luuh ' or gang of crooto The 
recent $J ,500,1)00 inalUtnick rubbery In New York* where 
the crooka had imire dellni](^ informatlqa aboot the 
reglatared malla than the Poetmaater Oeoeral hluiaelf, 
und other crlmea of an ontatandlng natore, would com- 
plefcly myatify one ottfkmUlar with crooka and thdr 
waya. However, here and In all other caaea, there are 
oertaln marka which reveal to the akilled detective or 
I rimlnologlat inat bow the thievea art about their 
plana. l)nce one knowa the cimDlng little waya of the 
hralnlor crooka It ia plain that they do not go about a 
>>b vrltlurat a very clear Idea of what they may hope to 
get, and how they may exiwct to get It 
Planning n big robbery HtHoetlmea beglna with a bar 
of eoap — of which more Inter Honietlmea It beglna 
with a pretty girl Stmp In irat to many uaee by the 
more accompllahed crook no are pretty glrla— «nd gtrla 
who are not ao pretty Sugar la often added and annred 
with the pretty girl, to curruid aomeoDe fnim whom 
Infummtlfm la needed. "Sugar" in thla tnatance doea 
not mean noniethlng aw e et , It la juat one of many crook 
wortia for cotn of the realm. 

An outilder corrupted by tblevea who need tbe la* 
formation he con fumlnh In an old. old titury Snch a 
one la neldom If ever a real member of the band. He le 
tbn “aucker," tlw “almp," the "boob," the "hick"— or 
Bomethlng equnlly unconipllmcntury and Imw printable 
He la milked of nil needed “d(»|ie*' and then he In often 
murdered. An inattmee of recent m'ord In lUnjamtn 
Blnkowlta, youthful bank ninttef of New York, who 
waa uaed an a tool by an 1 tnltan "mob" In the rubbing 
of Wall Street brokerage bonnm of large 
nurna in negotliible aecurltlea. Illn bo^ 
waa found, terribly mutilated, where It 
had been thrown agalnat a wire fence 
frwn an automobile on u lonely CVmnectI 
cut road, ttlnkowita gut the bondm got the 
Infommtlon aa lo when and nhere other 
nmnera might Iw Intercepted with valua- 
ble t4mda, lie had met hln 'tm***” 1“ « 
tmune near Urldgeport tlie> liaej given 
him one grand orgy after the manner of 
the Camorra (Itiilliin crook mob), with 
glrla, munlc and "booae", then they had 
taken him to hln doom 
Oirla are oftm UHe<l by crooka without 
their knowledge I call to mind three 
ahowgirin who married handarmie and 
■eeniingly refined min. to leum later that 
they were crooka Many olhora have been uaed to get 
needed Information uNmt wealthy men or big huohieaa 
tKioaea. Theae Klrl**" “vnnip" their victim until he "falla" 
fur them then they work the Information out of him 
In one way or another Such Information may l» for 
nae In a crime that U being planned, or It may be for 
blackmalL Some of the girls have no Idea, at the 
time, of the punioae for wlikh the Koaatp that they 
paaa along 1m wanM If the girl Is actually corrupted 
and becomes a decoy, "stall," or tool for the crooks, 
either for the sake of a man or for money, that la an- 
other matter Then she becomea a "gold-digger" and 
often hpcmnea a bit of a crook on her own Sonietimea 
slie aocceeda In keeping within the law. agatii she 
slips all the way down to the bottom rung of tbe social 
ladder and finally flila the grave of a drugcraaed 
suicide. 

There la the notion that the girl crook la peculiarly 


Item In American crime annals la the atory of one of 
oor large nortbwaatem dtleib whteli for mmm ttma 
waa administered by and for the cioofcn It WMn*t 
linlutb and It waant St Paol, so wa may rate to U 
as DnpauL Soow time before the eoantate form 
of govemtpent bepame prevatant certain crook moba 
were "nuktng" the dtiea between tbe takea and the 
Ooafit. under aoch olBdal protection aa waa available. 
These gentry dedded that they ought to bate a real 
base, where pc pt ac tl on would be anraf and oflielal graft 
not ao prufltaeiinf aa It Is apt to be when U crupa ont 
apuntaneonaty In tbe conapCracy which waa cooked 
up there were a gang of atrong-arm workcra^ cm of 
pickpockets, one of second-story workera, one of diop- 
llftm, one of "fonces," a gamMlng rfa^ an army of 
women directed by a competent "mouthplaoe^ or lawyer, 
a group of badger workers— and othera too nnmerons to 
catalofp niey were all good apendera and they all 
made friends around DupauL They finally ancceeded 
In electiBg thdr mayor, whose Ufa la and out of Jail 
la now a matter of court and police record. Strong 
for lewd women and graft money, he waa a naar-crook. 
a crook armpathlaer and a crook protector As mayor 
he saw to It that the chief of polloft was tba "right" 
peraon. The force itself was made ap of low cliarao- 
tef«, grafters and riff-ralf ganerally A whtta glii or 
a white fideent plec^ waa aa safe In the hands of that 
police force aa a fooush would he in tbe clawa of a 
starving cat 

In those halcyon days for tl^ aaook moba of Dopoul 
the police used to aeek out tbe ipDacea to he rubbed and 
Mtimd "stall" or look-out during the commtaalon of the 
crime If no truck waa handy they would call out a 
INitrol uitgun to take Uie loot away Safes were car- 
ried off bodily and bloun open In tbe^Tailroad yards. 


if a cltlscn happemed along and tried to Interfere, aoroe 
near^riKik picked a fight with him, and after he had 
been well beaten up he w|a| Jailed for c*reatlng a dis- 
turbance Nearby thrifty tcufna were raided and money 
nillrd around tbe underworld of the metropoUi of 
crime Uke hailstones during a storm Occarionally. by 
way of dlveralcai, a train robbery was Indulged In. One 
Oreat -Northern expreaa hold-up netted more than a 
mllltok ^nars in gold bnitlon. Ute etuff waa carted 
into aakiona and hidden behind bam. Bartenderu had 
hack-aawa handy, and when m crook needed fonda they 
would aaw off a chunk of gold about aa a houaowlfo 
would allca a loaf of bread for little Jedumy and alstar 
Soe. 3 

Finally the Federal €k>vefwnmt went i&iB ^ cmck- 
ridden city and, with the aid of the benaat klptet, 
there Wa#one grand rmmd-up. A <dioloa adKritent 
of city oIBciala waa Included tt tbe group that wnt 


U ymta, dayflag wfctek hi 

tailor Of foa i^tawat ptwiy wM bater krhll^ teM 
crackteo to xab the achoei tyMtery ta hfo 
Be waa prontent In tbe church ipd the fitete 
014 dlfhcte to a eoupto of Item. 
when Itt Mew, 

One dqr which we naiy fotrtr fonae tee la nperifo 
Becanee of tta etnlkllcal poaitei batewl€hkfi$*tei 
St hofoUMt tt la the handleat ptaea is tha wod^te A 
Mgdown crook to ba able to lay vp la, and tba eroefea 
of Mlaaotiri and lUlnola art ahnm caatlag hongry 
eyea upon the dty $fmnaamtt PMn to fact haa bad 
ks npa and downa to dealtog with t^ ritpatte , but 
flnaUr, to Mayor Woodruff and PoUoe Oblef Bhofte 
toey found tbe proper oombtoatM to deal wfth tbe 
menace. They reelected thla pair for a aucceaetes df 
tarma over a period of 18 yeara, with the ultimate re* 
suit that Peoria had to cloee ita workhouae for lack of 
patronage , and the town ia now aa clean aa a peart 
One bright afternoon a tall, baadeoue follow waibod 
Into police beadguartera to li^vw. He waa from tbe 
Ooaat, and had a line of talk which aupported Ida 
claim of tnrimacy with many d et aetlvee and patrahMS 
to San Frandeoo and Loa Angetee. Be made bhnaelf 
liked, and after he had got a good Job he cunttoued to 
pat In hla apere time around the poUee Shitlf n 
This fine chapTa name wea Baattatok and be had Juat 
finlahed a aentance at San Quentin for bUnk-rebliwy. 
He wee not of the aato-emrictog type^ but dtwuadbd 
on hla bruins to get tbe money, bad he poceeand te 
genulty and perstotcnce worthy of a bettar caaea, All 
by himself he reconnoltered the iWvcr banka* He 
finally selected Hlweira private bank aa hla victim. He 
laid swift court to a yoimg widow amidoyed hem 
married her after a fow wik||a, and then for a ooupla 
of mmitha waamtk her about the bank 
aa much aa poeotble, whne kceptag the 
marriage secret so that hie wtfo udgbt re* 
tain bor placet. 

Sometimes to hla capacity of bit wlftf a 
gentleman friend Haattoga actually watted 
on customers of the bank, teaming that 
there were two kmra to eadi mfo-depoMt 
box, one held by tbe bank and one by the 
box'owner, end that both were neceomry 
to gain oitnmce to the boxca, he made a 
bar of eoap a permanent part of bla equip* 
mant He took 'toap im p raa rt ona of aU 
tbe bank*a keya; and atom patrona came 
to he would aak to aee tbrir keys for a 
moment for vertfleatloa and thua havn 
opfMHtunlty to get ImprcMlona ci them, 
too With a "mil" who had Aowa Up 
from "back home" and who pi^ as the aon of a prom- 
inent family to Sontbem Callfomla. he toshlonad dw 
plicate keys and planned the rubbery 
Tbe "eon" of the promtoent family called on BfiwsB 
when be waa alone to the bank, "to rent a eafodeporit 
box " Haattoga waa walttog Jmrt out of sight with hla 
bunch of keysL When BOwell turned hla bo^ to hla 
prospective patron tor a moment he received a dout 
back of tbe ear with a blaekjaric. But an accfdmtt 
saved toe day for law and order; the Uadcjock broke 
and shot all over the ptoca^ toe blow tolltok to 
do more toon arouse BIwelTa fighting JAoid, Tbe 
banker weighed neerly twice as mudi aa toe etook, 
and when dete ct tvia arrived to response to a hurglar 
alarm tbe CaUforplan wag thorongbly tohdbed, will 
Blwril ritttng on hla te at A ctnfoatlnn wag 
lowgd by toe arrset of Haritogs and hla oonvlctlattk 
Soap, uaed more or lees as Rastlags used It fai one 


/ F We ttwe oiJfeJ whclAer the miI^/scI o/ ihu orheie n m our fields the 
ortitrer wouU doubiieu fiove to be **No Neither axu Mr Ctles* 
**Science in Safe-Breaking** in our December mue; or Dr 
Simon < ariu:le “From Opium to HaA £esA,** m the Naotmber natrher, 
or our account of “Slump Frauit and Thetr Z)eleclion,“ in the Januarp 
mue But all of these artKles aroused wide mterest and eooked a good 
deal of comment, and, m a wop. il u agpropnate for us to tell how 
science and sctenltfk mclfioJs are used m the commmton of misdeeds. 
So we heoe had no hesUation m puUmg the present mieresimf sierp before 
our reoJen. — ^T he EIditor, 


Uablo to turn state's evidence on the arrest of her 
male pal And there Is the Idea that the girl to the 
case would rather die thnn aid Justice Both Ideas 
are right— und both are wrong It all deiwda upon 
the girt There are all kinds of glrla, and dll are 
peculiar , Adam vraa probably the first man to obaerve 
thla. The only way to tell how the girl la any case 
will behave Is to try her, and see, 
gome of the crime caaea which I can call to mind 
are so Intricate so weird and aO atartltog that I knew 
how to account for the use of superpmvee to the neww 
papera. However, the papm aaldoin"prtot''all top euM^ 
ttonal and paycbologlcal facta back of a crlni^ vnleoa 
it be a murder with aex tntweat, from day to day 
they paaa from crime to crime and space la too velSHtoie 
to tell any of the atorlea to detalL 
ProtMtoy the moet carefully pUnned and unuaual 


to toe penitentiary Those who eecaped fled to Denver 
and tried to got control thera, but were not abto, to 
make It go One of them Served a llfo term for tbe 
mQi)dcr of a Denver policeman, anotoer "gat hla" for a 
lO-yeor stretch In Canada, and tbe crowd waa flnidly 
thoroughly broken up. 

One little liicldeat to toe crook admtolteatlaa of 
another town ia worth totong. One night tosy w an ted 
to nb a tumk. To attract toe towni^eople foopi toe 
afotloa wbem the beak waa looated togr gok toe te 
chief to atari a nice largs blaae to amrite fouri ef 
town, The fire tolef out-Necoed Nsro, BaoMddi^play 
toe>k>lta, but be came pcatty cloee to tentofi %tog 
dtr. with MM ot Ua mornan Im l*ttr took 
riMnw la UQtliw Mrt of IM 9tMik iiM« liVlMt 

MB to horlMMal atrlpM. Tbo oAool «i«eMv kowMW.’ 
waa a faMklar m a battar ataa; ha oadaaiad tba Ofo 


of tba croobW itaaMra. A torn aadarworM diacaetm 
tmm jobbad tba Haw Tortt aBbdnaaaM of aotatwlMa 
batwaM two and Im baadiad tbottaaad doUam, b* fold 
ba H toa. bgr aMbf wy what braiaa tbar bdA VMi a 
aafea«Caai«k **aad^lbuaAPlwaMdadanl|i(iakwbteb 
waa a gm, Ba tocaaid a iflaa* wbata nititridaBrr 
aaa M faat w ata tad dnakt ml ima «ltb dmtftt bar 
m bMl mmimM la b* 

ma Itma woabata, AiafeHaa wa>a a iwa y aiS| jfr 

my w smiM» fia tosshpeen^ nwjSSHtoPAPd ^ 

la bairlM adfama MamMMft-aa la Him a liiBpiil 

/flbnihwad -ms nans JiJjf 
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Vnltod aUjcs ud Mvadlaff-beard of cooereio In whicli opon-oir conc«rt« ore 

giren ot ToUo 

In Uie ull HeldH boo odd<Ml acot to the IrallillnR of 


OlihMir AaOiiriM M N*rO 
IMigtt 

T 390011 Of Oi who hove eoor a 
Hffwagy or 0 port ttwreof mt Ohoutoo- 
ot onar of tho Uttlo Ohoutou 
<*f fbo oOi^tTp, or* onf 
MmSf owort of tbo foet that on oudl- 
torlOM not n eB^oaorily hove to toiO' 
inm o loti eonpiMMkt of foar woUo ond 
Bt^ MetOrtnoaeM on bHttf gtrea, ond 
oohlbltloat MO. more than over In otnc- 
tnOo to wUteh tbo odjectlte optn-olr mar 
foirtr bo nppUod. And tbo oichttecturr 
of tbooo buHdlpKO dlBploro 0 oorprltlnK 
pnwtbtltty of Torindon, 

Vpkto, for Inotanco^ hoo been holding a 
Pom IMtbltlon; and it woo ileolred to 
hen an o|Mi«lr njgdltorjfnm for cemcerta 
and ofmUar poripmanceo. Prorlslon 1 h 
I n thla tnataiMO mado for obelterlna only 
the portamora; If It nUna, tbo audience 
mnat pot wot or go home. The otage 
atroetnn Jv of eoncrete, laid on bamboo 
forma la tho ahapo bf a ronlttple-arcbed raoU cbioed at 
tbo back and mdoo oavo for a ringlo cntrance-ond-oKlt 
door ot one do. It la oride oftn In fhmt, and one con 
Imoglae tbot It acts oa a temartcably emriont ooundlng- 
boord, nabtng tbo porformanco audlblo to an oztraord* 
tnarHr largo andtonea. 

AnoChor tnteraattng eanotmetfun to the homboo-and 


fortune! from gaaolliie, hut the practice has proved to 
lie a cnatly nne White paint aa a covering fbr oil 
tanka lo leoo onate and not a« otlmulallng to the eye 
but It reduceo the looses of the crude oil frnm evaporo 
don, if we are to accept the word of no leas on authority 
that tlie Hureau of Mines, Ignited Htatee Department 


thla waotage at 122,10(MN)0 gallona a year, 
whtdi, computed In tenua of 22 cents a 
gallon, baa a valuation of $:i6.8B(Min(X 
Ihia loaa representi 8 per cent of the entire 
gasoline prudwtion of the United dtates 
from all oil AcUIh and oUicr aourcea. Ob- 
Morvutlona have nliown that a 23(MNirrel 
tank, maintained fur f1\« da>M In the auiu- 
mer, will be robbed of 2JI tier cent In vot- 
iiine by evtiporatlno Ttie loss In winter, 
(if course, In not so tipuvy, being not quite 
2 |)er cent of tlio volume in atonige Kec- 
onln kept of the hwacfl mutulned by eight 
WUMI- und n7 00O-bum*l nteel tanks In 
UxiiH upproxlnmhHl 5 per cent during the 
llmt two y» am after Htnruge 

VariouH iikHIhhIk liavo been devised for 
lurtalllng tbU dntln In recent yenm, 
notubli among ilu (11 hco\ cries being that 
un uHstetl tank of (.as tight constmetliui 
Is the iiMiHt elHi lisit container fi>r olL That 
tlH color of till |Hilnt uwhI In covering 
tlieM' tanks Is an Inttinmtial factor In In- 
creasing or dlmlnlslilng the toll paid to 
vapor is (AC of the rtHvnt findings that will ultimately 
rxAtribute to the etIUlency of prcHerxuthA of our gawe 
line supply Tests hy llie Itureau of Minos have dein- 
oDstrated that oil containers iwtnted white avemge from 
1 to per cent less bsw from evaisiralliA than tanks 
decorated with red isilnt Hlack pulnt Is even more 
costly as a eontrlbufing factor to wastage, taking a toll 



A Paiii fbgatar with a pnauautlc raof that la put In place and Iniated when h rains. Tba two idMtographa show this novel roof from within and from without 


I In which was housed Ohlnu'a first auhmiobtle 
ntly bdld at Shanghai Motor-car manufketur 
era Cram America, Qroat Britain, Friince, Germany and 
Itabr work among tba osblbltnro, hot to an automobUe- 
amlMtad public Uka that of Amartca, by fkr tbo moat 
mterdoUng fMturo of the exhibit la the building in 
wMcH It was held This was apparently intt up htr 
the occaalon , our photogrnidi shows It in 
prooaaa of arecdoo, and makes It almost 
iinnocauuny fbr ua to comment upon the 
manner of Its oonatruedan. The roof and 
walls art tai pact of the nutting shown 
pUed up on the floor, but In large part of 
glaaa. Tho notable ftatura of thla eon- 
stnietlQn would appear to be the slae of 
tho tmUding whicb can be pot together 
a framework of such small-caUber 


Tbo most surprising of the Wawa on tfala 
psge^ bowerar, are the exterior and In- 
terior shots of dm OasiB Theater In Paria 
This la a Iriiutne open air propoaldan, to 
that tba parlhrmafa and the audloice alike 
are loaued out of doors. In fine weather 
dmro la Imtbtog to the theater but a floor 
and seats, Wb^ It rsto*, a huge pnou- 
nude boUow kubbOr raof la rolled Into 
ptoeo over a Ugb^ framework tbst sur 
mouato the touir, end Mown up Junt Uka 
•0 bktoltoM 

Siaa Vm Ofl ISa^ 

tin tem tt tow^ 

IT' •Sr.ftnsmw o* ' 


of Interior 11110 goverainent bureau recently condut*ted 
II series of tests which developed this Interesting cen- 
ilastoo 

UvaporadoD— to fly ulT Into xapor after the oil has 
been takin from the sronnd— Is the Uggest leas sus- 
tained by prosiiectorB once they have robbed a gusher 
of the valuable liquid A gov e rnment eaUnmte places 




enef eo uetwam 

liMbMflll ftepi r 



ShHMStft fcmlbM iW .r 


of 2% |H,r cent mure than white luilnt The explana 
tl(A for this dlfTercnce Is that dark-colored iialnts absorb 
beat to a large degree. 

Small tunkn iHAtalnlng benxine were decorated to 
varying colors (gloss finiNh) and subjected to the tnflu 
lAce of a powerful an. light for n perhsl of fifteen mlu 
ntcM. TIu rim* In tcuifK^rntureH at the explruliun of this 
ftine showed the folhiwlng results with 
r(*Mpe<r to the color of ]udnt or covering 
Tin plate, d(*grees tahnAhett, ahi 
inlnuai paint dcgn«M white paint 
22.0 degrw*M llgh(-< reani |»nlnt. 23 degrees 
light pink imlnt 28 7 degrinw light blue 
IHilnt, 241 (1egn*cs, light gray pulnt, 28.8 
dt*grces Itglil green iwlnt 20.0 degrees 
rod Iron oxide |>alut 2f>7 degrees dark 
pruKshm blue iialnt, KIT degrees, dark 
(lironie green |wlnt mo d(*grees, black 
IHilnt 44 dPgr(H*s Fahrcnliclf 
The cimoluHhAN of tli(*M> experiments In 
dlcate that tin plating and uhiiiilnum paint 
were tho most efficient In withstanding the 
aspirations of the thorramneter Thom* 
priNlncts, however, nremd adapted to nm* 
as outHlde covering Inn coated with tin 
y Iclds readily to corroding Influences, and 
alunilnuin paint ver) mam robbed of Its 
ghws U*conM»8 flaky The results of these 
tests Indicate that the rise In temperature 
of the benalne in the tank (minted black 
was 3121 degrees Falirmhelt gnaiter than 
tile rise Indlmted In the cvAtnlner having 
a white (Severing Allnwnnees should he 
made for laboratory experiments when the 
reaulta are taken and applied to the con- 
dlticaka of the oil fields, but the advantage 
of painting nil tanks white Is obvious. 
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Diesel Engine Wins Its Way 

Substitution of Heavy Oil Engine for Steam Engine in SbriiOT Ijg^ter 


A new t>pQ of harbor fniahtlnir equipment which 
titlll have an hiipurtuit IwarluK upon cargo ban 
Ullnift und will uUliiutteJy effect n crmrideruble reduc* 
tUm In the coat of freight tninaferred by water, baa 
n*crtitl\ Inten jmt Into oervlce We refer to the dwrM 
lighter **Worthlniclon,'' wlilch la propelletl by a Diesel 
oil enKlne, and la the llrHt of lU t>pe ever built Tt 
iH unique iinionK hurtior freight lutnilllnR cruft for the 
reuHiin, ul*«>, that the |>onor for propelllnR the boat, 
<qM*ratlng the frelffhl handling derrick, lighting the vee 
»4<d ot< , la nlHo obtalnetl fnmi Picsel oil imglnes. For 
iiiHn> yeara the miiiiHiny, after vthh h the boat Is named, 
huH oiN rut4*d in ttila harbor and trlbiitnry waters a 
large steam derrick UghU*r This service 1 h of such 
a ( liana ter ns to Involve large standby fuel losses, 
for the reuMon that the boat buN to bo alongside docts 
or HhliM for a large iwrt of the time, during which 
time fuel must bo biiruod conNtantly to keep steam In 
the bollero. In designing the mw veoael It was de- 
chled to take ud\antiig«' <»f th( iKunumleH nuale iiosslble 
by the heuvy-idl engine, provided It were designed In 
a qualltled form adapted to thin iwrtlcular service, the 
doHlgners nullaed that nut <iuly would a Dlettel lighter 
have no standby lusseH, but it would produce much 
nM>re imwer per imund of fuel used than Is possible 
wltli the steam engine Tlie steam lighter must keep 


Isg equlpmeDt, with Its winding dnmui, brakes, and 
fricthm clutches. The control la from a glaaa^i ncl oa e d 
operating room, placed at a good elevation In the for- 
ward end of the deckhouse, luimadlately below the pilot 
house The hoisting drums are operated by an electric 
motor, and tbeiWore the startiiig and stopping are 
effected hy a ciAtroUer, similar to the ordinary street 
car coni roller, locntiM] In the operating room. 

Thu UHC of oil results In a degree of cleanllaees and 
«‘nxiifort In both the engine room and living quarters, 
that Ik unusunl on harbor lighters. Furthermore, the 
consumption Is so mmlerate that the boat has a larger 
radius of ncthm without re-fttellng, than la possible 
alth the steam lighter Fuel may be taken on at the 
most convenient time or place fllnce boats engaged 
In freight lightering are essentially rovers, they are 
liable to find themselves successively at many different 
liolnts In the harbor or adjacent waters. If a Diesel 
engine lighter Is In the vicinity of an oiling station, 
fuel tanks can be quickly filled, and since fuel con- 
sumption Is so small It is rarely, If ever, necessary, 
as In the case of steam vessels, to Interrupt a Job to 
go after fuel 

The stoflin lighter posacssed by the company Is of 
the same slxe as the new PleMl lifter, although Its 
derrick Is only about one-half the capacity Hence, It 


eye is Indeed, tha ultnMlolaC nafi hi ttas 

degree the Infra-red waved partake of moat of the dhar- 
acterlstlca of light, and axe dUttagnlahed ftom It, if 
proparly at all, by the mere acddsotal tact that our 
eyea are ao built aa to reoelva sensible Imp r a wrlnn i only 
from a idaut reglatt toward the middle of the qtactnun, 
from red to violet Photographa can be taken with tha 
ultra-violet rays, the light of the mercory-rapor lamp 
Is extremely rich in them, and they have a powmful 
effect upon living cells. Certain anlnjaleohe which wlU 
survive exposure to \tolet light for fbor or five hours 
are killed by the ultra violet within flftMoi aaconda. 
The affect of these rays on the human skin* eye, etc , 
is different only In degree and in lu^sense In kind. 

It therefore becomes an object to screen off these rays 
from ordinary light, if this can ha dona. The familiar 
fact that glass of appropriate color can ha found to 
screen off any desired portion of the visible gpectrom 
lends hope that anbstancea may exlat transpamt to 
the visible wave-lengths but opaque to the ultra-violet 
This hope la reollaed In a substance which Is now being 
marketed In England after extensive tests by numerous 
prominent scientists. It Is anticipated that this inb- 
stonce will play a very Important part In the futore 
development of the optical Industry and particularly 
of cinematography, aa by Its use the nltra^violet rays 



Uft N«w Ushter ^'Warthlnalon Sivi to bv driven nnd opvrmtod by DIeeH emrince. Horaepoirer, SM Cmteri Wert He wotofHipvrs U d holitiBa «iui1m which wmtf olc oil dcnltk ooe m Uos s. 

SUxfaimrd cUc ot enflinv ihowlns control ■■iwnbhr AU opentkeu controlled tram thU point 


Its fUrnuces going dtiy nnd night llii* TMcncI lighter 
ronaunuHi not an oimoe of fuel uhlic It Is hlng Idle 

Tlie "Worthington** In a utHtdon wkm \ ITS feet long, 
Tfl feet wide, and of 10 fei*t draft It Is built very 
hf^ivy, to- witimtnnd iIh* himl usage Im blent to ner- 
\lce around the cn»\\ihMl disks of New York harbor 
Her outstanding feature Is the stwl dorrlck of 30 tons 
lifting oaimclty, whose Imhuh fK> feet long Is ntepfied 
on H trliMKl 7 feet iiImivc the dtnk Tlie great length 
of the Itoom penuils (he bout to lie ahiugHltle hlgh-nlded 
iH'ean MhliM. und bundle freight d[rectl> to nnd from 
the Khlps (leeks, wltltouL calling uium the nlilpH ow*n 
(iirgo-tiandllng equlpimvit 

The main engine for driving the vesuel is a 2-cycle, 
•l-cj Under nxirHlng IHeoel enghie of WK) horsepower, 
built hy the conqmny from its own designs. It Is 
dlrwl-eoniHvled to Itu proiieller slutft. A J-cyllnder, 
rid-horsepowcr engine drl\eM n 'U-htlowatt generator, 
Mirrent from wlihh M*rvi'M to oixmle the derrick, all 
tlie auxiliary puiiiiM, the electric lights, etc For light- 
ing the vesMel when the larger iiiixlllury Is not In op- 
eration, a small Diesel mglno oiforntlng a fi-kllowatt 
generator Is provided Tlie hoisting equipment Is lo- 
cated In the hold JiiHt forward of tlie engine room, and 
the wire cable from each drum Is led hy means of 
imllf^s up through thi deck to lu proper connection 
on tlie derrick We premt on lllustruUon of this hoist 


A lighter that Is driven by a Dleeal angina 


Is possible b> get a direct cotnportson of fuel costs for 
the two IxuitH Taking an average month, during which 
the bontM were under way SO hours und tied up to 
tlie docks the reiiinlnder of the time, the coal blU for 
the Nteuni lighter wum f ilOOO, whereas the new lighter 
will gU*e (he sump amount of service on a fuel bill of 
$2.S0UU. This means a saving of 80 per cent of the 
fuel hill, to fwy nothing of the reduced wages due to 
the eliminutlon of the firemen. 

Tlie engines of (he vesMebi are of a new and simplified 
design In starting, hj a simple movement of a hand 
lever the engine Is turned hy compressed air. Just as 
the uutomoblle engine Is turned by Its electric storter, 
until self Ignition heglnB In the cylinders. It should be 
noted that the boat wns brought from the builder's 
yard to dee|i water In Delaware Hay, through the shal 
tow and tortuous channels of Mtsaaplllloo Creak, under 
Its own power-«a trip which called for six days of 
almost censtant maneuvering with the main engine. 
Reaching the open sea, the vess el was aavlgatad aatls- 
factorlly In mid whiter on a continnous trip from the 
Drtaware Capea to Sondy Hook. 

SImb That b Opaqoa to tha 

R ECXXINmON la being glvn tbaaa days to the &i< 
vlBlhle portion of the apectrnm, which la knom to 
exoaed gmtly In range the aactloo to which tbo human 


are absorbed nnd at tlie same time there Is no katar- 
farmce with the natural ond usoful Ukht rays. It Is 
a well knnwm fact that In cinematography tha light 
employed either In taking the film or its aubnequoit 
display, cootnlns un abnormal amount of ultra-violet 
light, und both fur the artist and the spectator a good 
deal of Injurhms mischief la caused to the eyaa. By 
actual tests that have already been made and dmncai* 
■trated In studios and In cinema theaters, with tbo new 
gloss, It has Inunedlotely been noticed that throng tbo 
absorption of the ultra violet rays tlie eye strain and 
fatigue has been considerably lessened, and, In many 
Instances, n complete restful effect has been noticed. 

As Indlratlng the pertormance of this glaaa, the rmlt 
of a qtecltlc teat Is gtren. A sheet of the glasa 2.34 
millimeters In thickness was employed, and In the in- 
terval between 04)00.006 and aO0O,0O87S meter, 28 deter* 
raloatlona were made, at appi'nxlmately equal wev» 
length intervals. This section of tiM spectnira com- 
sponds roughly with the dividing line between visible 
ond Invisible, though of course no exact Una of dammrea^ 
Uop can be drawn, aliica Individual capadtr for par* 
ralTlnf the extramn violet and vaHao, S^tha«bailMt 
waves to this totenmi transmieeta waa nbont § par 
cant, for tba i o ngaat, about m per onat. and tba vnHn^ 
tlon b et ween tha two raadtogu efted was appevximatobr 
naifonn. 






SCIENTIFIC AMERICAN 


881 


WMpvwf Fhtt GiMft Windows 

N JOW TOEK and athar latsa cttlaa haTa tiad abo&daat 
nspivtaS^ folBt td abow that tb« force \it the 
wtnd Is extraordlnarilar tnczenaed as U swlrla abont 
sharp eomers and through narrow atreeta, and that no 
ordO^ary piatesrlnss window U safe against braekage 
th besvy sto r m t Tbe trouble with the modem shop 
Window Uas In its alse. A bridge of glaas 12 tSet or 
mors in Mtdit and 20 or ao feet between moorings has 
to sdb port as a bridge the actual pressure of the wind . 
andt fin addition, It has to withstand the shattering 
tendSBcy of the vibration which the erratic gusts set 
up In the sheet itself To uiect the latter condition, 
which Is regarded as the more serious of the two 
canssa of breakage, Is the object of the simple Urtle 
attachment which we illustrate This consists merely 
of several amts of metal which project doa-n from 
above, curl forward toward the window and bear 
npon It with surfaces of felt fastened over thetr metal 
ends. effectually checks vibration and greatly re* 
dncM the probablUty of the window's finding the 
wsafi^^^ severe for it 

Lofi flf Plaster for the Motkm Pictures 

Bj Frmak B. Bewe 

T HR seemingly paradoxical Industry of makliig logs 
out of plaster Is the latest Innovation In commerd^ 
enterprlaen. Undertaken because a motion picture com- 
pany required a quantity of logs for use In a picture, 
and conditions of distance and rough freight handling 



Tkm little protector, in place, that prsventa vlbratlen 
and resnltant shattering of ^ate glasa In 
high winds 


thermocouples wm made were obtained from two 
sources, one American and tme nritlsh Tlie tests 
showed tliut the former satlsfortorlly met all Industrial 
requirements as to conatimry iind ndlubllit^ If pnqierly 
prrjtecteil liy aell-knoan iiietluKls of luHtilutlon Tlie 
Dritlsh refined metals and nllu>M acre f(»und to lie suli- 
Ject to large changes In flietr Indications because of 
exposure to high temperatures. Chemical and siiettro- 
scoidc tests revealed the fact that the trouble was duo 
to the presfoce of severul tenths of a percent of Iron 


A New Tekphoiie InTwitioa 

A DRMONSTltATION was given recently hi the ofltoa 
of the Chief Signal Ofllcer of the United States Army 
of a new tele|>hone invention, tlie “Superphisie," which 
has been develo|ied under the direction of R D Duncan, 
Jr, chief engineer of the Signal Corps Keseurch Lab- 
ffmtory, at the Hurp^ (»r Standards, assisted by 8 
Isler, nmlstant radio engineer 
Tlie new <le\lre Is iMisefl nn tlie Original Invention. 
aUnit lU >onrH ago, bj Ma>ir General George O S<iuler, 
Chief Signal Ofllrer of the Armj, of “wired wireless" 
or “line ruiJIo * It conidHls of a small fiorfable set of 
Instruments whUli niuy tie Insliilled In any office or 
renldenw In u feu minutes and otmnected directly to ex- 
isting teleTihum linen, und ('onversatUmH curried on in 
the usual uii\ It u 111 lie nin'esstirj only fop the sub- 
Hcrlliers to clow, a suttih or pnsM u biilton to connect 
In the NU|s*rithoh« In pluee of the ordinary phone 
This Huiieniluine )tro\ld('v u lueiins for secrecy of 
coniiiiunb allon without iin\ cbiint'o of the c«in\ersatlon 
being oxerluiinl Internipteil or brokt*ii Into on the line 
bv un\ coio else It Is ohxlous that this ln\*entliin will 
pro\e of \iiltie for niflftur\ tniP|Mims In taw of war, 
uhere wh ret v In conuiiunletitlon Is nlisohiti ly neoesaary 
It niiiy iilHo pro\e of iililltj for on11nitr> eoinmerclul 
purisist^ ulurt liniHirtimt business bouses, smh as 
blinks, broktrs, 1 niiiy desire to bn\e priMite chan- 
nels for omfiileniiiil e<inmiiininiti<in a Mb titeir braach 
offiocH or ultb un\ buslm^ estnbltHbmont, and Insure 
Hecroe> of the conversutloDs carried on 
The prindpteH ln\olved In this ln\entlon are thosa 



Thna stagsa In ths manufacture af plaster logs^ a trade to wUeh the moCloii nieturs stmtto has given birth. Lugs of plaster are cheaper than the real thing 

brought a thouBand miles from Oregon 


prevented the use of tho reality, a oomplete success 
lias been made of the plaster-log Industry, which was 
Invented to fit Uto occasion. 

The making of logs from plaster is the Invention 
of the Louis R Mayer studios in lios Angdes. A rough 
chldran-wlre frame is first ccsistructcd and coarse 
mortar worked around this In the general shape of the 
log ^Vhen this Is dry, a fine plaster Is applied to the 
osterlor by hanil, the final shape of the log being fash- 
ioned at the same time. When this is dry, a special 
paint is sjqiUed over the whole thing. A second darker 
coat la applied where the suptrased bark Is to come 
ms done, the intricate part of the work Is reached. 
With a sharp knife the cracks of the log are cut Into 
the soft plaster exterior by bund. The log Is tlien given 
a final coat of paint, and it Is impossible to tell the 
plasttf log from a real one by observation 
The unique Industry has attracted much attention 
und Interest In southern California, and the require- 
ments of the various motion picture producers for logs 
of one sort or another Insures a steady market for the 
product Instead of having to Import his logs from 
Oregon-Hl thousand miles away— with extreme care In 
handling so that the delicate hark will not be marred, 
tbe dtreetor con phone today for so many plaster logs 
and havs thoin delivered tbe second day after 

I 

biproTtaunt in QnalHr of Rare Metal 
Thtmoeoapleo 

T B0T8 made by the pyremetry laboratory of tbe 
Buraatt of Standards early In 1021 revealed tbe fact 
that many of the xdattaam-rhodlDm thwiooc ooi rtee 
found OB tha American market were subject to large 
Ttkangw In ladlcattan aftwr longcontbroed exposure to 
wy Uhh temperaturea. The wires from whldi there 


In tbe platinum-rhodium alloy vitrc The platinum 
wires, on the tither bond, were found to tif high and 
suUsfaetorj degree of purify The facts develofied by 
these tests were immediately communicated to the Arms 
engaged In refining the metals used fur thermocouples 
as uell as to immufncturers of pyrometers who Hvre 
employing them In their pvromctrlc installations. As a 
result of these tests, tlie British firm has located the 
seat of the dlfiknilty, and Is now marketing thermo- 
couples tlmt are satisfactory In all respects. 



Tht reipet phone fee wired wlrdere convemtten 


of “alretl wlrelcHs* by which high frciiuency alt^nat- 
Ing (nirrcntM are piiiphnefi which are modulated at tbe 
tranMiiiltttng rtid b> speaking Intn an ordinary inlrro- 
plione und ditiH.ted at tlu other end by tlw usual radio 
instniinentiiltties whhli finally jnihh on to on ordinary 
tclet»bone n'itiMi Tin Hia^ikor however, or the 
llHh*m*r In Is not n mvmefl with any of the addltifloal 
iDHtiiiincDtH thi\ lire Installeil iind properly adjusted 
om*e for uU imd the |s*oiiU ^ll^r^lng on the convert 
KUthm hn\e no more Isither tlmn In the use of tiM 
usual telephone K>Hte!ii 

Another iidviiniiige of thin riietluHl of telephcme Cfun- 
inunlmthm U Hint It ninkeii multiplex telephony possi- 
ble V number of mhiM tt leplmne contersntloOB may 
Is* tarried <m slimillaneouHlj oxer the siiine line without 
Interfering with emh other 

Tlie transmission of sptMHh h\ the uttllxation of this 
Invention Is oxen clean r tiain onllnary telephonic 
Mpoet h 

Tl»e iM>wtr rwiulnMl for tnrrxlnk on ronx'eniHllans 
over exen conHideriihh dUtiinceM Is nf the order of 
tm<*-tentli of n watt whUh is about l/VkHh of the 
power re«|Ulrfd to light an ordlnar> elettrlc lamp. 

Severn Tunnel Ventilation 

N rW ventllailng Is lielng pruxlded by the Great 
^^estem Itnllwio fur the Sevi m Tunnel, Kngtand, 
the Increase of traffic necessitating on installation of 
greater iN»wt r 

The new fan will he 27 feel In diameter and 0 feet 
wide, und working nornmlh nt 100 r p m will supply 
about 800,0(10 cubic feet tif nlr per minute. It will be 
driven by o horlxnntal tandem compound coodcBslng 
engine t>f about 800 Indicated horsepower, havtag 
cylinders 21 Indies ond H2 Inches In diameter with a 
struko of W Inches 
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Reducing Dreadnoughts to Scrap Metal 

What the British Have Done By Way of Disposing of Their Obsolete or Discarded Fif^hting Ships 


O NK of the DKMt dlflknilt probleini cnofrontiac tbo 
BritlHh Admiralty at the end of the war waa bow 
to dlqMwe of tho many hondreda of AghilnK Hhlpa that 
were no hunger needed. With the dispersion of the 
Grand Fleet and the calling iMiiiie of nunieroua aqaad- 
nma which had been guarding the aen routes all over 
tho world, every naval port became congeated with re- 
dundant ahlpa. Scurea of batiteehlps and crulaera, 
hundreds of destroyers and snuiller fry* were left to 
nut at their timorlnga. Some had a tow men on hoard 
to keep eaaentiHl llttlnga In good cnndlUoo, but the 
majority were dtsaerted These long llnea of imwimted 
idilpa made a mebmcholy spectacle Comparatlvoly few 
wen obsolete In point of age Many had l»ei>n hinncbed 
during the war period, and had thus hem in servltv 
only three or four >«ar8, but as they were In the nmclal 
phrase, **Harti1ai to poat-war requirements,** they siiiitily 
bad to he acrapiied Since they could not U* ft In 
definitely at the naval dochyards, taking up valuable 
room and Impeding trafllc, there was nothing for it hur 
to aril them as Junk Hhlpbrenklng Is quite an olil- 
eetaldlshed Industry in Great llritaln, dating fnmi the 
**woodcn wall" era, when old llne-<»f-hattleshliis and 
frigates were demolished for the nuke of tlielr tliiihiM 
and metal fastenings, ft»r wlilch there was n good mar- 
ket. New metliods Imd to be ndopted w hen the w<Kidm 
•Ups gave place to imndads, the Arst of which come 
Into the shipbrpttkeris liunds during the 'eighties of lost 
century llnslness In this line uns imrticularly brisk 
after lOOA, fnlloulng Lord Fisher's clean sweep of In* 
eftoctlve material fnnn the Navy Hut never before had 
scrapping assumed such dlmonsloiu as In the tliree 
yean suliaequciit to titc nnnlHHce Ckaiie Idea of the 

magnitude of the proceHi was cemveyed by 

an Admiralty announcement In May of 
last year that 111 warshl|M — Including A 
hattleshIpN, 12 cruisers, and 70 destroyers 
--diad been sold In one block to n alngle 
Arm, Tbos. W Ward, Ltd., of HhefDeld. 

Of late, however, there has been a distinct 
Calling off In the demand for obsolete 
riUps. Not only have British shiptireuklng 
Anus bought all that they cun deal with 
for some years to come, hut the depressed 
state of the Iron and steel trade has re- 
acted CO the scrap-metal market, making 
It dUAcnU for these Arms to continue their 
breakIng-up oiwn^atlons on a proAtable 
basis. Tn these circumstances the Ad- 
miralty hna had to aril ships aluroad. 

Many have gone to Oormnny, where scrap 
steel Is badly wanted, and down to the 
end of Jnnaury nearly 200000 Ions of ob- 
solete nritlah war vessiqs had Iwen pur- 
chased by German Arms. Thus, b> the 
Irony of fate, the Driilsh Navj Is con- 
tributing directly to the restomtlnn of 
Oermnn trade. With the entry Into force 
of the Washington naval agreement which 
catla for the Immediate scrapping <if 20 
British capital riitpa, a conslderahle nddl SMI sf | 
tton will he made te the rarpins naval Gt 


By Hector C. Bywater 

tonnage n<»w awaiting dispoul Most probably, boi^ 
ever, the ships In qnefftlnn ^^ill merely be disarmed 
and otberwlse dismantled In accordance with the rulii 
laid down In the Treaty, and then put aside for break- 
ing up at a more convap^t time. 

Ho far as the British ■hipbreaking Industry U con- 
cerned, the methods in vogue are eomparatlTely slmids, 
and much the same whether the Job In hand Is the 
wrecking of a dreadnongfat or a destroyer Briefly, the 
procedure Is ns follows As a gcftcral rale the naval 
authorities remove all guns, mountings, and ordnance 
equipment, together mlth confldciitlal tnatntmenta and 
flttings, liefore tlie ship Is hundiHl over, though In aomo 
cases only tlte light equlimient Is taken out, the arma- 
ment Itwlf being left tn place Tlie vessel Is then towed 
Hwny to I he sliiplimiklng yard. Tills Is a somewhat 
hasanhiuK operarion In the case of n battleship or other 
hoavj v«wri for the removal of so iniicli weigtit has 
greatl> nHliH\Nl her draught, and In tills light condlrion 
Nile U apt to iMK-tiitie iinniiinaKenlih* If heavy u’eather 
is <»n(Mimtcre<l It 1 h qulto n common occurrence to 
hear that n r4»ssi»l has Anindered or gone Hshore while 
on the wuT to Is* bn^ken up NoArndays, practically 
nil shlphreaklng In Greut Britain Is done on an open 
Aireslinre, diaks bring but seldom taken for the piir- 
IMise^ as their use entails hen^y expense and much in- 
convenience The urrlAul of a doonaal ship Is timed to 
odnride v^lth a high tide, on the creat of which she is 
floated as far In iis piswIMe, to be left stranded well up 
the beaih as the waters rec^ Hlie Is then Invaded by 
an nrniv of wTnkers, who strip the decks clear of all 
olMtruclloiis. MiiNts, funnels, bridges, deckhouse, in 
tieTHtnicture, imd gun turrets ate the first to go, aad 
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In a anrprfalagly IhM ipnee of tiina tibere ramabui oflly 
the bare hnlL Yeara a«o It wna cnatooMury to van as- 
l^kwlvea for bieaktof up tba decks ia 4 mramihlni apart 
the atout fcantllnga but tMa method la no tager In 
favor Dynamite has beat aaperaMad by the aU-oatt" 
qnerlag oxy-aoetylene torch, vrtddi enta throoah atmtt 
^tiiig like a knlfo through chaaaa, Oaagi of toreh 
operatora awann over the bull, catttaf It down dock 
tv deck until tbegr rea^ the hullere aad marirtnefy. 
In anall veaurin tbega are lifted ont tetaeti la tie 
Htraar types the angtaea have to be brokm or takafl 
apart In the ship before they ean he Hftod ont Whan 
the bull has hem rased as for as the dohhla hottoai. 
It Is hauled up on to a framework Ikifowa as a **grtd,* 
In which position the keel plating can ba attaekad and 
tile Job finally oomfileted. 

When a ship Is fitted with aide armor the platea art 
unbolted and lifted ont bodily, to be dealt with ow the 
wharf or In the wrecking shed nearby Ordteary daeh 
and shell plating Is burned out In aeettona Jate anhtil 
«oongh to he handled by the cranei. Theae ara thaa 
depoalted on the wharf, to be out np Into portabla 9tmm 
by the torch or mechanical shears. In semw Oonttnea* 
tal BhlpbreaklDg jards the entire bull of the ship la cat 
up Into Knall sections in the first Inatance^ so that tht 
jank can be loaded direct from the ship Intiir railroad 
tracks or bargea, as the case may ha, for eoavuyanot 
to the fumaoesi. Hilt method la pnAahly more eot^ 
nomlcal In the long run than removing large aaetlona 
which have to be cut up a aeeond time before they can 
be transported In pieces small enongh to paaa through 
the furnace door, hut, of conrae. It lengthens the arveek- 
Ing process very considerably Massive machinery end 
heavy castings removed from the ship are 
broken up arinm by the ao-calM **pQtr 
or “skult-cracker ** Thia Is a prlmlttve 
but effective device, eonalsUng of an Iron 
ball, wrighlng aaythiha up to two tons, 
which la hrdatod aloft by the crane to a 
helidit of 00 or 7 D foot, and Chen relaaasd 
by a trip catoh. <frnahlng down With 
tremeodoua forces it the Imrd* 

eat metal like ginaa, and a few blown of 
tbla Pyclopaap hamnwr vrin polverlBa fke 
atoutoat casting Few can watch the 
ekult-crackor doing fta worirt on a mag- 
niflqent set of marine metnm, which Vst 
a few yogra ataiM lepPeaented the high- 
est esample of Mglaeerlng art wttb^ 
on the liii p a i' i aan cnc e of hn- 
naa addmiiNBt; Aat It !■ cawDlIki ti» 
ntett thM an tlila Am natortal ik apt 
to to irMto& g i to > M tow* aa4 toir 

tato n«r toapto If mr aMw* mm piM- 
ptM am* tantotatoip ohM to 
askntdhd, 

TtowM « to^< Mtoto»* tofcyto «< ^ 
toctotofMlBM to— — kMto totM. flto 
(ritowtof w > rti ito> fitoetuklto tto wMto 
- - <<itoBtowiialBitoii -totooMMitotolk 
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ititotiiirt^ ej^tltw except it Juafc On the oOter hand. 
OMi^ uttolM ot MffB gear and pferta of the auxiliary 
dre tahcn ont. tnildidMd up. and aold aw 
Ihap a(ii«4 Iheee liKtade dynanme and moton, pompa 
boU«r 0tttD|n aaxDUrj 

olt w4 wdnoUc fntfinm, wlncl)^ «iA hoMu, con- 


dMUMMi appAmtus, rafrtipmtonf, tMBka» wn- 

iM A hmidr^ and <«• Items of marine equli^ 
mei^ Hutattare and ponaUtnc, espectallj that from 
the eiiea^ cahtoa and wardroonuk U also carefatly 
fdttMiVd *b 4 k* 9 t ^ n(d« Pipes and cables are eftlier 
wid at their are or reduced to junk. Previous to the 
Urtro^toetMi of the oxyam torch the destmctloii of 
Wf x«Mb and annor plate was a tedious bushiess, but 
now U preMttta no dlfSculty. Ught and medium armor 
pbite^ i. 0.1 1 ms than nine Inches thick, run be cut up 
tgr a torch operator working cm <me surfbce cmijr. but 
thicker platen have to he cut from both sides us the 
dams of the torch generally used In slilpbrcaldng work 
wlU not penetrate deeper than nine Inches. Ouns of 
the heaviest caliber are easily cut up Into sectlans. 
In pre-war times, when oheolete war craft were put up 
for aaie only at Infrequent Intervals, shlpbreaklng was 
a less specialised trade than It has staoe becotne With 
so much work la hand the flmis conftmed have found 
it expedient to employ new labor-saving devices, upon 
which, be It added, their workmen do xmt always look 


with favor 

A few words may be said about the purely coin 
merdal side of tlie undertaking The service dlsplnoe- 
ment of a warship moat not be assumed os representing 
the weight of Junk she will yield when broken up. 
Wbtfi the naval antborlUee have taken out the guns, 
s to res; atumonltion, fad. etc., the dl^dooement Is re- 
duo^ by at leest 25 per cent, eo that a veatel nominally 
of 16,000 tone would be brought down to 12,000 tons 
befbrt being handed over fbr deraolttlon. Of this 
weli^t, ateel would account for about 7d per cent, 
brass, copper, lead, and other metale for 15 to 20 per 
cent, leav^ a 10 er Iff per cent residue of unmarket- 
aUe wasted The value of metal Junk Is governed 
cbledy Iqr the distance It has to be conveyed to the 
furnaces. Obviouidy it would net pay to break np a 
ship at some remote point on tbe coast, hundreds of 
mUsB lumoved from a sroeltlDg workA as tbe freight 
charges en tbe Junk would obaorb all the profits. In 
this napect British shipbuilders are fortunately situ* 
ated, thdr yards being within easy distance of the 
great sted and Imn manufacturing cAters. There l^ 
for earampto, a big yard at Drlton reiry. douth Wales, 
and dose at hand are some of the largest steel works 
to the oountry tlere, therefore, the cost of transport 
Is a more or less negligible factor It will be seen from 
the map that all the Shii»breaklng porta are cnnveolmtiy 
near to Important raanutecturtog dlstrlcta. But, an 
hefbra menttoned, bastneas In the iron and steel trades 
Is txeeeffingly slack Just now, and fbr tbe time betog 
ehlpbveaJrtiig has ceased to be a paitlcularly lucrative 
propoettlA to Great Britain, even for those firms whose 
exparlAoa anables them to conduct It a the most eco- 
luualcal Itosa, 


flihanu and Neoaahraiaan 

I 'I U vfQ known that aronlc 1, a tot, deadly polaMi 
Inok aaMnUly known la the <Mt that It eon ha takw 
t, cortaln anaattOea without any had offoeto at all, 
•nd it tooM onaatitiet oro Ineieaaed alowly, fln al ly a 
doio <yl atinide, oafllelant to kill the ordinary tadtridanl, 
can ha MMy adulnlatered Ih certain OMUoan moan 
tahrowi aid accnatoniod to take arwale regularly la 
largo da,M^ for It eaablM them to cUnb alaep hUli 
tgpl^ withont hMo of breath. The aatortaaata part 
otioM ttio practice lo that, Uka tbe noe of narcotic 
drw <net It to Morted. It lo very dUllenlt to gat rid 
of llio hoMt. Bat aranle beMdao bolBg a poiani la 
tiM a dmi; for it liu Toiy deotroetlte oeticn cnoortoln 
MMto fwniti, !Ehla fact wao known to the CMnow 
Olmr Ofo and Jo manttonod bt the wrltlngo of Plloy 
mi dWNKKp with the noo of ahHOle waa the rory 
fi^ fd n grtot toxicity, oad oaBI tht begtaBlng of 
dMjaSf ^pIvMoglatt ebonlatnr "to tbe apidicotlon 
fiC Styil^ .to the caro c< dlyon ibe drag wu oaod 

Abt of tha m hioiwn oeptoUn 
tite lowest pqaslbto tte fiasde ad^ 
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of the drug a disease genus wa still strAg AAgh 
to destroy them effeetlvely It wss seA early that the 
tiling to do was to ounddne tbe metal with organic com 
pounds, Ad Kbrilcb, who Is renowned sh the discoverer 
of 006 (salTaman) Ad 914 (suHiMilvanmn), uorked 
alAg these lines AttI he bad obtained the proper com* 
blnatlA to give tlie utshed-fur results. 

Tbcee products are very Ampllcated orgAle com* 
poAds CAtahUng arsenic, and behsig to, the same rlass 
of rahsUinces a tbe sio dyes. The method of mAU- 
tecture Is very complex Ad difficult Origlnany they 
were made Aly In Germany, but ever since the Germ a 
supply was At off, a few yArs ago, they have beA 
mAufactured mocessfully to this cotmtry a well as 
to England Ad France A very good deecrlpilA of 
the stAdnrd way <»f niAUfseturlng both salvanum Ad 
neosalvanuin Is glv«*B In the Fnmeh Journal Vhimie et 
litdsrirto, 1D21, 206. 
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TheurctlcaUy salvarsA CA be made from sevA dlf- 
feiAt raw matertate, bpt the prooeee which has re 
celved tbe most extASlve oommmial appUcag^ surt^ 
with AlUne. Tbe procese Is essAtlally one sjpqtotbealsj 
building up a compto snbstance froinfJ(FWry 
beglnnlBg As aliUiie Is made from bAwi|^ifbt^ Is one 
of the simple mbstanrea derived from the dlsttHatlA of 
coal tar, salvarsA Is what U gmerally known as 4 
coal tar drug. 

In the lOAufScturlng process, there Is produced a 
I nteniiedlute rahstance known as atoxyL This pniduct 
Is of Interest In that it was used with success- In coun- 
teracting the genu causing sleeping atekness. Origlul* 
ly, A arsralc compnimd uhs used fbr tips purposes 
which was known a an nrHesiUde; and vvfy oftA. 
wlu<n this drug wns adnilnlstered. It not Aty killed 
the dlseoso gi nti hut llie patient as well. Atexyl was 
fiiAd to lie JiiHt us cffeittve In destroytms tlie germ a* 
the nrsenlllde, but Its to\lilty was Aly aiMsfortleth of 
that of the latter 

To obtain UOfl^ lli|0x> I Is treiitcil further The process 

this stage liocdines exceedingly difficult to carry ont 
and Aly the very grentest can? will >leld the proper 
ipiiiUly of Mnlvnrsiin Tlie prlnclpul thing that must bS 
iivoliM Is the nxldiithm of the product un tluvi lliere 
Is produced a sulistimcc which Is extremely polsAous 
und the drug must not ctmtiifn more than n few Iia 
dredths of a iN»r«‘ent of this tinsliK I Siilvnrsnn Is a 
>illow cr>Htn111no isiwdir, and due to Its profs rty of 
oxidising in tltc air und forming the nUt\e*mAtlone<l 
toxic deriviithe, It Ims t» be fottkiHl >^lth verj great 
tare, uml flm imckiiM* In whkh It comoH must not l>e 
opened exccid at tlie nioiiu nt of use The istwder la 
phifvfl in glass aiiiptihs nr \lals fmm whlih the air 
is carefully exhansted Then the %IhIs are sealed by 
iiielllng tht glass and the tulies are exnndm*d by plac- 
ing them in water If there Is un\ pinhole o|H>nlng to 
11 k? seal, water will lie Hurkisl Into tliu \lul K>ery vinl 
must lie pi rfis t 

The UHON of milvarsan are In the treatmAt i>f certain 
mlcroblc diseases, smh ns recurrent fever, ayplillts, 
sleetdng sUkuess UtHvntlv It has twen tisetl In the 
treiitiiiAt of tulieriulosls. Tlio imthod «tf iidmlnlsterlng 
Is by InrrHiDiiNciihjr lujeftlons, whhh are vi ry painful 
Tlie solution of saUarsmi Is made In dlstllleil water, 
whlih must be freshly prepnreil The average done is 
alMiut 0.3 of u gram In lOfi nihlc centimeters of water 

In the early use of sahnnuin, tlicre were reported 
niiiny cuses of poisoning of the putlAts, due to the fact 
that In spite of all the cure (hut was taken In Its numo- 
fucture, tlie drug oxidised und formed the extremely 
toxic arsenltius pnxlurts To avoid stu h happenings 
exiMuringents were Adertaken lo sec whether It was 
poiudhle to produ<‘e n substance which would not have 
this dAgerouH property Tlie result was neosulvarsA 
i»r 914 Tills Is made from sulvnnnn TIte product Is 
bright >eUi»w and contnlns uU»ul JO per cent of arsenic 
It Is imeked In the same way as luilvnrtam, but it will 
not oxidise and can be ndminlKtered wltliout Adanger 
log the life of the ]>atlAt In udclUiA to these prodoiis 
there la another preiMiratlon known as 1495, whlih re- 
sembles snharsan verj iiiiKh aU which la used to smne 
extAt It is clHlmeil that the Injetdlon Of this drug 
does not give the IntAse lailn caused by salvursutt or 
neosulMirsun InJettlonM. Bam Idea of the Industry 
nccosMry f»r ln\cstlkntlons of this character may be 
gleaned from the that tbo numbers attached to the 
three marketable itaninodltles obtained represent their 
posltlAs in tlie mTlivi of ciApoAds with which Rhrlh li 
has exiierlmented, und presumably witli which he la still 
experimenting, In his search for tbe perfect arsenic 
drug, 

SensitUng Sdutiona 

T ins dyes whit h are used In color sensitising ordtoury 
(blue sAMltho) plates bj bathing riHiuire different 
methods ft»r their moat Mucoesaful applIcatlA Plna- 
verdol, plnaihniiiH, orthochrnnie T Ad hotiuKxil iimy 
be used in waur milnttons. with or without amniAla, 
and arc verv IHMi st-nslrlw to elcciifihtes. Blnuryanol 
may be used in n water soluibm pn^lded the plates are 
first Ihorouglil) washed but gives greater sensltixlng 
actlA with more fog und ismrer keefilng quality wht-n 
used with water, nlcoliol Ad uiuniAln PtcyHnln gives 
CiAparntlvely little Hensl fixing except when used with 
water Ad alcohol und a fairly largo per cent of am- 
imnla Oommerclnl pum hromatlc plates have their 
color senslllvcoefoi Incteosed l>y wmdUng in water 
without having the Increase In fug which occurs when 
they are treated with iimmAla Hciratlfic Papers of 
the Burenu of Kt Adarda, Ka 422, AtUled. **Oolor Hen 
sitive Photngraiihlc Plates and Methods of Bcnsltlstog 
Iv Bathing** covers this groAd and Is now ready tor 
dlstrtbutloo. Anyone Interested may obtoln a copy by 
addressing a request to tbe Bureau until tbe free stitch 
Is exhausted. 
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L»flt WlUuw milt awalUnir the plaeini ot rock to link It. Higkt Puttlns dawn tlM pine emdhi to pipvnnt anslOft pC 0OU 

How rock and tlnbor were combined with sand to IraJId a road throaih the bed of a lake 


Building a Road With a Dredge 

Sand, Pumped from the Miasisaippi River, Carriea the Highway Acroea a Wiaoonain Lake 

By L, /. JelitBon 



PuMpina aand from the river ehannel to form a fill acroea the lake 


A UNIQUR ftot— that of 
conetructlnK a sand rood 
tlirouKb H lake — Ima been 
cuniploted by Wlsconaln 
Htate UlKhway onfflnoeni at 
Stintlah laike, thmuah Orant 
county in Wlanaiiiln. The 
lake rood 82 feet above high- 
water at nge, to prevent 
aprlngMlfudaalptd river Honda 
from Interfering with tmffk* 
between Iowa and Wlaetmidn, 
wna built on a relociitton to 
obviate two bad curved that 
have taken toll of iimny 
Uvea. TIte road la a mile 
and a quarter in length 
The prinHiml feature of 
the conatniction Is the fact 
that over ItlO.OOO cubic yards 
of sand were neceaaary to fill 
the lake end give u lU-fiMit wide road» with IfSO-foot 
base Kock waa neiured from a quarry at the end of 
the All, while willows usi»d to riprap the sides were 
aecured from on area of half a mile from the work 
Water, wind, willow and wick entered Into the con- 
atructlim of the spillway as the road Is called A brood 
expanse of bottom land with a EiO-ocro lake confnaited 
engineers when they arrived on the i«*ene Dreilgea 
anchored In the river sloughs off the main channel of 
the Mississippi river, began puotplng as soon as the 
road locatlim throagh the lake was determined msm. 

Klglit weeks of pnmplng contlnnousl) through 24 
tmur shifts was necessiiry for the sand All Working 
from the river, lengths of pipe were added from time 
to time to the discharge lines as the level of the sand 
being puni]NNl from the river sloughs reaclied Ihe 
belglit detdreil, until, stretching iiwny tn the distance, a 
sen of sand, the lake road 
was completed 

Unless means w*ere taken 
to oheik erosinn the sond 
road as pumped fr*»m the 
dredges w onld be swept 
away during the Arst Mis- 
sissippi river Aood, when the 
stage retH lies 21 feet from a 
nonnal A-foot level Rock 
and Hlllnw mtered as fac- 
tors In the tanking of the 
n*ad Save where certain 
portlcms are to hear the 
brunt of high water, only 
willows are used to check 
washes tn the mind due to 
tains and high water Where 
water ponndtng la antlcl 
pated or current swings, 
riprapptng, using willows 
covered with rode, is em- 


pUoed to pn»te(t the roadway from the water's actlim 

Mats are maile Heveral dmten willows are bound 
together and other similar bimehes connected ontll a 
hnaid blanket of willow bound together is secured. 
Tlieee are placed at the water’s edge and for a distance 
of approxluiutcly 24 tv^t toward the peak of the 0U 
and lieyond tlie estimated water stage reached. 

Where there is an undertow and in order to prevent 
a cttve-ln the pn»cedure to protect that portbm of the 
work Is slightly different A broad inut of one-inch 
iNMirds Is made It Is Aoatod to the edge of the All 
and unclH»rod Willow lamcltes stnilUir in sise to mats 
made are affixed with Uitcknesa varjlng according to 
the character of (lie work to the mat A covering of 
rock suflkient to sink the mat and bold It Is placed. 

Wliero Hind currents are expected to lash high oeas 
wllbm mats In place are covered with a coating of 


rock. The majority of thme 
racks weigh 10 penmds or 
more. Willows m mats are 
always placed with the 
thicker end facing Into the 
rurrimt The back wash binds 
sediment Into the tops and 
brash of the lighter ends and 
furnishes tn time a solid 
wall of mud and sediment 
making the riprapping in- 
destructible 

The road at the point 
where the sand All was made 
eonrists of a aand core with 
blanketed sides of willow 
and rock depending on the 
amount of water wash For 
surfadng the sand core, a 
preliminary coat of earth 
mixed with rock is used 
Gravel ond asphalt, or cement, depending on surfacing 
plans, Is used ft>r a Anlshing coat Roads of this ebar^ 
acter are usually equipped with guard rails, cedar 
posts imbedded along the edge of the All, and showing 
the danger Une beyond which It la unsafe for vehicles 
to venture. 

The Light of the Night Sky 

P ROF CHARLES FARRT, in a recent liana of 
flrifniin, discusses the lumtimstty of the night aky 
He asks whether or not this luminosity con bo attrilK 
nted to an unfMolved background of faint stars. In 
this onottectlott be Insists on the Importance of cnocen- 
tratlng attention im aome amall selected area and deter- 
nUnlng bow many stars of each magnitude are present, 
with a view of extrapolaUon to aura below the 20th 
magnitude, which ennnut be detected by exiatUg tele- 
aropesL The luminosity of the 
general backgroimd of this; 
area ahonld be observed oiA- 
currently If, as appears- 
probahle, we cannot plaaalbly 
attribute the gmkeral lIlumlB- 
atton to unresolved stars, It 
would benatnrkl to feU back 
on the hypothMia of seat- 
tered light That the Ugbt 
can ba due to scattering by 
matter appaajw tm- 
probable tn view of l;ord 
Rgylelfh^f reent otwerva- 
tlane on the color and 
euta &e poUrlaatton of tbo 
Uidit of the night rity 
tte artirie eonctedw by 
to the aureih me 
ootttrflmtliig In Moe ceaee 
t* ttw light of tht Bight 

•fcr. 
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Why Did the Hermit-Crab Become a Hermit? 

A Chapter .|rom ^ Story of the Stmgi^e for Exiateaoe That Aoooimta for Thia Gurioua Creature 
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Mala and famala bamlt-cralM. TIm lltUa female* 
pefcbcd an tha aliatl of the laraar auJa* la Ua con- 
ataat cMpaalon daring the nathif aaaaon 


T O kmvw the hermit craba la tn know the really m 
mahiff anlmala of oar ahorea. Their eotkilrul antlca, 
the(r brawla and everlaatlng aearch for trouble, would 
mark thorn at once aa crentureii of no maun IndlvUl 
uallty And how carefree an exlatanca they leodt It 
U true they have aomc cnemloa which omiKtoniilI> dla- 
turb the happy tenor of their llvoe, but for the moat 
part tbetr ttioe Is irlvHi over to a rtotoua round of 
lilaaaurt^-tuid pleaenre to a heniilt crab me«ma feoat- 
InR, loveinukln^ and alNi^ie alh llgUtlnR. 

Tet they are deaervlng of aympathy They have 
other 4lBtlncUaaa betddea the foregulnff which claim 
our coiuilderuUoii. For tn the story of their llvea la 
(Utailed one of the moat extnmrdlnury revelntlima to 
he ftnind In nature The tragic detiilla will never fully 
lie known, but from the few fmgiiienta that are n<»w 
decipherable there la indicated a hlatory of an undeiit 
atniffte for exlatence, than which that of tlie rise and 
fail of an enitdre la not tmire fmpreaalTe 
I will indilentally obeerve In puaalng that the preaent 
writing owes Ua InapI ration lo Pafmrui fongfcorpaa. 
What hi true of the little hermit f>f our own coaata may. 
In a larger amae, be taken hm typleal of the entire 
KTonp. 

The most outstanding feature of the hermit craba Is 
undoubtedly their curious hnblt of living In tlie aliells 
of dead molluaks. This habit baa been confirmed for 
tt very good reuwa If we remora from Ua ahcll a full 
grown individual— 4 he msle, by the way, U larger than 
the female, and la aUiut two Inches long and of the 
thlcknesi of a lead pendl— wo find that, unlike the fore- 
parts, which are armed with a thick, horny crust, the 


By Wilbam Crounhr 

abdomen Is very soft ond Invested with a delicate mem 
hronei Ttie ullghtest rapture or abrasion to this ubd(mi> 
Inal covering is aluicmt certain to he fatal 

This region is luiaegmenled, dltTeiing from the ringed 
belly of the lolwter and other higher crustucea, and 
tapeni spirally toward the full, which latter la on 
atwrted caudal fan. It la here that the digestive tract 
ends. Two other npttcndiiges are on the left side a 
glance at their locathm and malformed npjwarance 
leaves no doubt oh to their origin Tliey are the ves- 
tiges of what, in the ancestral furnt of the animal, 
were once highly specialised locomotor organs. Thc^ 
feeble briatle-frlngf^ outgrowths, however now serve 
an entirely different purpose than fonnerly on the 
male their chief use la for sweeping forwunl the sler- 
coradous matter deiMndted in the shell on tlie female 
they have un addUlcmiil function as anchorages for her 
eggs. Hrledy, the tielly fitncthms mu Inly as an organ 
of prohmslon wherewith the nnlninl nialntnlna a hold 
on Ua iNirtahle home 

It Is apparent that the hermit crab is nlillged not only 
to utilise a defensive «»verlng, but when exchanging 
ahella It mnat act with the utmost caution and dlaputch 
lest It lie harmed bv soiiie enemy who may bo lurking 
near This exchange Is often made at the mere whim 
of the animal, liut there are oevernl periiMls In Us life 
when 0 new home becviines ahsohitely necessary Tills 
la after each molt, the conse<iucnt increase In also 
forcing him Into larger quarters. 

The hermit crabs are notoiions tlghters. %et tn the 
hundred cAcuunters I have wUni»aae<l lietween them, In 
not one have I ever seen a seiiouH tsidlly Injury result- 
ing therefrom But ciiriouMly enough the Inevitable 
result of every combat Is the loss of a shell by one of 
the nntagnnlKtK I can not visualise this better fur the 
rciider than bv abstracting from my notes niy flrat ob- 
BcrvRtliA of this interesting sight Although this 
record whs made some time ago, I could not add to 
It if 1 would So I trunacrllie tt here without change. 
Just UH It was written nt that beautiful tide-pool not 
fur removed from the present writing In Qlen Cf>ve, 
X hiid just been waUdilng a large mule busily devouring 
n portion of dead fish, which he ate by pulling off small 
pieces with hla great claw and bringing them to bis 
mouth. While he waa thus engaged a atrango henult 
crab, evidently attracted by the feast, aptieured <« the 
acene^ The newcomer, also n mule, wua of an rniuaual 
sise, hU shell whs covered with a d<iwny growth — a 
colony of xoophytes— -which made him look like a gtnnt 
clad in furs. Then 

**Kach catches slfdit of the other at the same Instant 
A momentary pause ensues. Then vrltb their great 
claws extended each rushes for the other furiously 




Renalt-crab removed from Its shell, showing the soft 
and vulnerable hind-body which reonirea a borrowed 
armor for Its protection 


The clash imd rattle of their sheila cim be henni dla- 
tlnctly through tlie Khiillow w tilers tis tliey <'oiiie to a 
close, wildly seeking im tidvnntagenns hold Jobbing 
cuffing wrestling th«y display an iistonlahlng aglUty, 
encumbered as they are with their heavy sbells tbo 
rapidity of their movements seems ahiamt Imreillble 
One Is now upiiennost , now tlie other Suddenly they 
part and encircle one another with a sldewtse mov*e- 
iiieni Again they crane ti^ther Ilut stimethlng hap- 
pens. The mwiHuner, betraying u craven spirit 
wrests himself tiwiiy and precipitately leaves the flebl 
by n Imokwani run Ills retrenl, however. Is olmtru(*tHl 
by u small rock, and the linimct sends him toimy turvv 
causing him quUkIv to withdraw completely Into his 
shell and hlmk the oisnlng with hla claws In a trice 
tlie other Is ntiun him Melting <»ne of tlie exposed 
hands he attempts to dlsIiHlge the coward I13 tugging 
HO violently that the tiilllKlon of tliilr shells lieuts a 
tattoo Tile porslHUAt lit tuck apimrcntl) nmusea n 
Hfiurk of resentment In the larger, for he emerges suffl 
dently to flourish a threatening plnocr Tills Is hh 
undoing lie Is Immedhitely grusijcd by n leg, Jerkert 
clear of hla shell, and tossed over the vh tor's shoutih^r 
The latter, then grusiilng the lini of thq enqity shell 
vaults over Into It and lelsiirety irawla away 
The numlier of eggs In the spawning of u female 
hermit crali rarely exiveda TOO— Indeed, the number Is 
often far less. Tliey are deep cherry red ond no larger 
tlian the ptrlod width ends this sentence Kach one Is 
Buapended In n iiicmbrnniHJUs sack which In turn la 
attached by a short thread like tlaaue to a lirlstle im 
one of tlie forementloned appendages. They are car 
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rtwl thufi l)> tho luotber— who rItmi tbepi no othor 
lUtentlon than an ncairiofuil twuablng tu koep tbm fret 
from parttcliMi 4»r til it — f(»r a fortnight, wlm tbagr art 
rotidy to hatch 

In the meantime, however, ennie remaiiuible chaagtt 
liavi^ been taklni; plat^ If under the dliweetlnf niicro- 
we tear open an efot which l« bat a day old the 
dliTerenllntlon of ItM orKuntiuithifi can be aeeo maMna 
itH Ural upi)Pflrunc*o Tiint m^Mterlmw trawformatlnn, 
dm to tlwMe unfiithoitied forrea whh*b rnuan the cella 
to RHKiiiiie their predetermined arraftfement, haa fuet 
rtiktm (dace Vearly a week later exarntnallnn of one 
itf tlie Hplierlciil unlta uill ahow that the 3 m 1 k nomprlaea 
nearly half the Imlk while the remainder of the enr 
content rerealH the dbn ontltnea of tlie nantymt larva 
Kach Huccwedlng day the embryo la marked hy a amdual 
hut \er> <leflnlt« chnnxe finally tlie tiny hdIiiiuI rc 
iiulreN a aeamented blndhudy, a law tall fln, and a 
l»Hlr of A more dlaalmlhtr offaprlnx 

from the crawlUife adult could hardly be Iniualned , for 
ilH* inuacular rinaed belly and liroud tiill aInKiilurly 
adairt ll al Ihln Hluge to a ntviDK HA* ni aD\ depth 

The iiMMuent fur Imtchlng lx alwa>M HlanallnHl hoiup 
iHiiira liefore b} a reHtlecM activity <a the |tnrt of tlie 
larine and lt> thotr apporent ifTortR to burat the (kaihle 
en^elopex which eontbie Hnddenly tlie whIIm of 

an egg will npllt lengthwlw* and a wrlmclfng xonngNter 
emergea through the rent It Iiuk no lime to linger aa 
It Im nuigbt In the nmplratory (urrentH of the mother 
and Hcnt huatUng iiwn\ A I'oniimai linpulMe then Hcema 
to Rninmie tlie briNul and within n few Imura tlie re* 


aammm jotssacm 

Wevaithelaaa, apoM raUanca mf ha plae^ lA tba data 
dffptdad kur oonvaratita anata ta y Whan a N jia apHnj i r ta~ 
reecaMtrocr tha pbylogeny of a apae ta a, dM Mu ihaaa ^ 
data It may rnaanahly ha aamnad tliat tba a nd#lf 
forhaara of tha hermit crab pnamaad a Ufaita d ab^ > 
domea equipped with HpeelaUaed apaeodagw far ■wtft- 
mtnie. From thin It followa aa a camtlafy that it waa 
a rover of the open rmi. That Jt later fraaoented tba 
fkwr of the nt^an la very probaMai Tha p rai wit baUti 
of other higher croat&i<eHtt«--«aeh aa the loha t ar abd 
kindred typee- ixilnt unerringly to thla eondnakni 
Hut why did tlie iirlmitive noB-ehetl-haartiig hermit 
crab hiniake the open rearbea to beeonia a dweller of 
the flhore wuten? The anNwer to thla qoaatloii admtta 
(•nl> two powible Infemceo. It wrk for^ to aoek thla 
luiUtHt for reuiMinii either of hunger or of oafety 2 
think the find mentlmugl may mfety be dtinnlmi^ aa 
wunting In pluualblltty There la no good rMumn to 
believe tlmt food iimteHal aultahle tor there anlmaln 
did m»t ulwnya thrive In aa great ahundnnee In the 
outer reglfma aa well aa cnntlguoua to the ahorea. In 
regard to the remaining fa(*lori 1 will any at once that 
thlH latter neenm to be the true and only cauae. It 
WHS tiecHuw of the uppearanoe on the acmie of a new 
and prjwerful enemy Thla enemy waa the flret verte* 
bra te— the iimlkHl tlab For It iiiuat be mnemliered that 
until that time the cruatneenna alone lield (kmilnlon 
o\er tlie f1<Kir of the eea. and tlie graateat enemy of the 
cruMfaisHinii were thenutelvea — tlie larger preying upon 
the Knialler Hut with tlie advent of theee new marine 
termrH came a clinnge The extinction of the hermit 
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U m M iMitelag diMimt 
tM nf tbMbboM iwaUlrlNM^ 
hdb IMn mm 

tb# flnliblail fiMwa at» a|i|tei4 y 
oowraa ^ bi^Udng mm boMa tbp aw a m ai 
mu W« IdHnr that aaitea add aa» dgrt ' " th i-iiiiBiL»f 
any mi hau tbtb gad the aawdnat jMm 
tha two waUt bmrementa of tba 
two ooMtitmta dModeaia tba btmli 

tnreja wmirnd^ogeCl^tlMtlw^ 
throoah a larb» itavai and ri»d>aa#ttaa tumft jamiiw. 
diy powdgr la tbaa mdy m ptmmu 
Tna operbriop of riw pnbeea pi ad tupottabt fwar 
In the efaeapneea of the wbole moaaa. Tbare aib limr 
preMwa in Dr. JaegeFa faetmT. Two ot tham biW k«r 
the maktiig of tha bottom pairta of tha heonir and tW* 
of them, by meana of elaboratakf daatgned hraiat dma. 
Imprem upon the oovera of the boxea dealgna aacMnt 
or modern. Tlomaii. Greek, Hlgyirtlant Ootht^ Moreaqne. 
or of the Reniilgsance period Tba powder from the 
mixing room la tnoerted In little boxea under the 
preeewa , the preeeee are lowered for a period of about 
three minutes, the powder bakee like bread, tuma a 
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MaUag boxaa frem a cbeadcal eempailtian 
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malader of the children ahandoii^rever the predneta 
of the maternal abell. The motmr then detactiea tho 
Hwaddling clothM etlll adhering to her at>priidagea. ond 
Hoon ftilloiiHng the departure of her young ehe pmuIh 
iMg and baggage djUng after 
Thenceforth each little hermit crab pumuea Ita uncer 
tain fortunea alone After a lapee of nearly two montha 
—during which it molts not lem than four timeR, ench 
time Increaulttg in tdae and acquiring a more adult like 
form — It Ittttlea to the botloni and flnda n Uny abell 
Hucb la the manner In wlilcli tlie hermit crah in 
nahored Into the world. A raidd surrey of it* future 
nluiwH that before the winter galea have forced It Into 
the deeper waters to twas a aeiul-dormnnt exlatemw It 
haa molted once nmro and ban now attained tlie length 
of a quarter of aa Inch The Ailhiwlng aummer will 
lind It cunalderubly largne, iieovided Mt will have had 
plcnt\ of food and by the end of the third year it will 
have iirrivisl at aexuol maturity; whereupon It will 
hi*gtn to take noilcs* of Its fellowa, both male and female^ 
^r<ml thlH I line onward ItH brawllnga and loveiiuiklaga 
will istnilnia. until tlie md of ftve yearn, when, realising 
that the linrim^sH 4>f life Ih done, It cmwla under nome 
Hlieltcrlng frond of aeaweed and dies. 

Now, If one uccetitM the evtilutlonlala' Uieory that tba 
eiubryologlcul foniiH of an animal tend to recapltulaba 
the exidutlon of the apeclea there Is inoi% then, thga 
a mere hint In the foregoing that the benntt crab did 
not always require a shell for its protectlcai. Aa the 
fossil remains of (ruftaoeans have been so meager, 
there In now, of course, mi certain means of determining 
the true Bppeanince of the hermit crab’s ancestor 


crah was threatened. In fact, the actual dtaappear- 
once of hnudreds of groupa, now long loot waa caused 
hy their ruthlees appetitee. 

The ctiNH then ct^rs Itself With the ever constant 
menace hovering over It for generations after genera- 
tions, tlie hermit crah was driven to the ahallower 
waters and into any place which afforded a shelter In 
tho great abundance of shells In this neighboHMiod It 
f<iimd an admirable haven of refnge. Later It found It 
quite coQ^’cnlent to carry the shell with It, Instead of 
vmturing forth unprotected In search of hmd. And It 
was not until the disappearance of theee moAstrous 
eoemtes that certain of Its shell-beartag kta wandered 
hack Into the deeper wateiw. 

But ihU clionge to a fnglttva life also brought a 
change m Us diet, and ogre of an ahnomud adaptatten 
have changed the structure and ftmetloar of ita body 
From the predatory Ufe of a rover and a freebooter It 
baa descended to the Ufe of a sesvenger. Ills brtly, 
once on entity of strength, Is now a feeble masa of puljk 
In a word, the hermit crah la a dagensrata^ 

Abii«B and Sawdnrt tht Bute of a Naw 
Indaatry 
ByCILLfwia 

I B theM days of laraenrale pvndooMi iM large- 
aealg waste In American todnatilea, It bM 
forPhCbriattan Jaeger to ntltlae two of obrnoat aatlly 
ottetaied waato materials, sawdust and asbea hi a re- 
markable chemical eomposttim which te a snbsUtato 
for cardboard and wood. After long had pattet study 


A iw gf isMMd hoM* httas wnorii 


delectsble, creamy brown, gives off a pungent odor; the 
p r ess es are lifted, and mit coma the boxea, eonideto 
in shape and design from a stogie operarion. One of 
our photographs shows a doae-up of a tray of bona 
fresh from the preaiis. The rongh edges are smoothed 
off on rotory opefy wheelB, tbrni the boxes go to the 
patottog room. 

The discovery of a pntot which could he appUed to 
this compoaltksi was not made until after a good many 
fruitless experiments on the part of Dr Jaeger, At 
flrut, the paint refaaed to stlck^to tba surface; it curled 
up and flaked off. At last, after about two years, Dr 
Jaeger produced a paint that conUI be applied moothly 
and would give an glossy telsh. The flnt eoat of 
paint Is applied hr 6 umL OOd oi the virtosa of Dr, 
Jaeger’s paint tii Its drytog quality. No drytog reotoa 
are nnneaMny,. afanost as soon at the flrst oOat In ap* 
idled the boxes are immM cm to the wor k men who 
handle the air brushes and. flnlah them with. daHeato 
thlta or with Ivory, ebnny, bruntd diver or gold qfltoeta. 

The fltttatwd boxea am light 9i weight, wnsihitea 
eanltark and ttou-polseiKma They are aa thwi^roDf an 
asbeitos, watorpmf, and fan by made «f any dggtee 
of texture qf flextolUty, clto«r m pUable attfardhourd* 
tnivA M oak, or as todgh'^te nmtoL Thsy' ape mjrf 
cheap* a poond of the mdteteoae^ from wnteh 
tome boioto aimlie toadh foito not 
CTwklc dumgea wm npt efikef tomni 
fMjkA nor mtpandi Thmr ean be vtoM In untete 
bmpan g»mf wjfdC hr JMfitodte^ p ntead r wfto 
gorflace of ghfmleally pHfriM on sgUii^ mA of 
bnttatlcai ydhifa or sdv^ 
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Speeding Up Radio 

New Meihode Employed for the Automatic Reception of Radio Telegraph Dots anti Dashes 

By Fratuu P Mam 


T HB capacity of 
radio t tf agr ap h 





I radio t dl oi rap li 
atatMu la to bt In- 
r rwBid to a eonatd- 
erabla astmt la tba 
noar fptarii by tbo 
UM ttf rapid matb- 
oda for rocalrint tbe 
incMaa— > sf- 

forte la thla direo* 

^ JM* 4*«M ** phatograpUe rMu4w 

ut tto Itrgaat 

Froach radio cianpaoJea are now meetlnf wltb fiwat 
mecM. This firm has been tory active la the con* 
stmottca of wireleas statioaa, one of the most recoit 
belag the yreat etatloa of La Dona, at I^roas, which 
is airir working with the United States. This station 
has already bocn de sert bed la oor coluRms. so that wo 
win iMSidae our prepmt efforts to a brief account of 
tha mitboda and apparatus which are employed for 
rmrdiag the nwssagsa at high speeds. 

Tlw phonograph method Is employed for taking down 
meesageo at speeds wbleb are rocwlileraMy above tbe 
usual ratpSi thla q>eed beliig In atl cases above 25 words 
per mlnato and may reach os lilgh as lOn to 160 words. 
But It la evident that luesaagea with tbe dot and dash 
systsm cannot be read at such high speeds on the tele- 
phone by tbe operators of tbe stniloo Tbe phonograph 
can, however^ be called upon to take down the messages 
at theee mtee» and by means of tbe new apparatus the 
idgnals aro now recnnled upon tbe phtsiograph without 
dlOkmlty A phonograph of tbe customary 
dtsfc type Is employed for (bis purpoee, making 
necesaaiy certain Slight changes In the equip- 
ment, sueb ga are required to adapt It to radio 
service, all that Is necessary being to mount 
the reoriring telepbnne In the place of the 
usual Phonograph recording diaphragm, tbe 
ttl^dUinn dlatdiragm being provided with a 
stym lor producing the record on the disk 
It ta 10^ that tbe phonograph record Is 
itlll quite MtlslMtonr when tbe apparatus Is 
W0fk6« St 160 words per minnte. When tbe 
dMft has Kcehud tbe telegraph meaBaf^ It Is 
tsansfemd to « esopad device which eervee to 
reprodtw* tba asonds to tbe usual manner, 
but the record type of phcsiograph la of a some- 
what tffl swnt dcrigBf and Is dssigaed to op- 
erate at stover m/itA to order to tsuble the 
operator to read the nwiMgse 
Oaq of ovr Utariffacions abovs to (tbs fora- 
itobnd'iha htgbvpsed phoo^phs wtodh are 
aatttoypd to 'tolEe down tbe lotosagss, while 
tkjmom ttow WIQ be Obeerrsd tbe stow- 
ani^idl^nto^ 

atok^^^evpptaatw for eadh pMnograph 
toniK Kom thnwieeMiM on a nntsStoes tyi» 
^toitoritotoWlto>tohbtotovn4to tob^ 
toftt%.toitodrMtiiotbtoftDbto«ap(tito TWs 
wtiaa itoitom rbs uhsonti spli at rade esd ipesd 


Piece ef plisiogmpliic recorder tape contalalng part ef a meeaage recdiad at the rate • 

tranacribeiT meesage below ea^ dot-dash character 

s are now meeting with gieat for receiving tbe niewuigem the radio rei'elvlng appa- 

I been very active to the eon- ratus is regulated, to case (lie system of cuntlnuoua 

ndona, one of the most recoit waves is employed. In such manner as to provide a 
of La Dona, at Iqrons, which lUgh pitch for the original message, ao that the pitch 

to United dtates. This statlca can afterwards be reduced without being too slow to 

bed In our columns, so that we carry out the receiving opermtbsui to gniKl advantage 
t efforts to s brief account of A stiU higher speed for recording wireless messages 
ratus which are employed for con be readied by making use of the idiotograiailc 

at high speeds. method, end by the use of improved apparatus recently 

od Is employed for taking down brought out by the French firm It is p^bto to operste 

id) are cmudderatdy above tbe at speeds which can handle up to 000 words per minute, 

dug to atl enses above 25 words This makes It a more rapid meena fbr rccdvlng niee- 

ich ON liigh as lOn to 160 words, wigcs than tbe phonugraph system, and the new plioto- 

MMSoges with tbe dot and dash gnitihlc apparatus Is not of an unduly complicated 

It such high speeds on the tele- nature. Indeed, it Is so deslKned that all the operations 

>f tbe Btnilon Tbe phonograph cun be carried out In a very simple manner and by 

upon to take down the messages persons having no very sfiedul skill 

neons of tbe new apparatus the Tlie photographic recorder is bused (Si the use of a 
d upon tbe plxttograph without gulvanometer containing a sniuH mirror which is 





netogfifkls lissi ri ig ^ of Mt wesds psr 

TW op stw s ^ wositof flto *p1mmSi Mm tlis rigMb snd mi 
ton liMder gtoovdtogly 


adapted to swing 
under the action of 
ihe radio Impulses 
forming the slgnsK 
the current at tbe 
receiving end being 
uiiipHded to the 
pnqicr degree by 
the use of the usual 
uiupllf^lng devices. 

I •(. IlM nt, mt MO wiNTil, per minvte, with the „ n7“?f ^ 

swing of the mirror 
will correspond to the ikit and dash Nignals, while the 
mirror reflects n tieuni of light on to a strip of sensitive 
iwper to|iO which 1 m (Hus«>d to iinn»ll nt a greater or 
less speed, according to < Ircuiimtanres. The Ijcam of 
light thus traces the niessuge fjn the strip The result 
la that the message will oiM>enr in tlie form of dots 
and dashes, as Hliown in one of our llluKinitlmiM, when 
the strip Is deveio|ied b> the usmtl photographic proceos. 
No dlfflciilty Is ex|M*rlenced la taking down messages 
ut tbe rule of nno words per lalnnte It should be re- 
marked that su(.h messages couhl not Is read by a 
station whbh Is not provldt*il with the photographic 
receUlng Ue\l«*s. 

The new svidmu will l>e ^ulualde ns uffordlng a 
UH'tiiod of consldt rnhlj Increasing the cniMictty of radio 
tftutlfSiK, and the luiihud Is. in Tatt comtuirable to 
uutuiiintlc Ulegrapio Plie de\eloidng fixing wastitag 
and dr>lng of Mm ]>lioli*gnii»liU strip are carried out 
RUtonmtlcnlly liy iiit'ans of an hnimwed device which 
lierforniH all lliese oiHrathms wllhln a very 
short time It is now tound possllde to use 
llie same photogniplilc si rip to receive mes- 
suges m^it out \vy two dlfTinsit stations at the 
sanw time, or b> the Hiinie station sending two 
Miiiiultam-otiH ii»eMsiigi*H (bi fact, several mes- 
sages can Is* sent) <»n the new multiplex sys- 
tem In the present two mesaages 

cun be lakeu down nt the wime time and upon 
tlm MiDie photogniplilc. strip WlH*n the latter 
la completely flniMlied, it can U rend In tbe 
same wa\ as on ordlnar) tclegrnidi recorder 
tape 

Tlie dot and dash fUgnals are very sharp 
and clear, allowing the lueHsuges to be rapid 
1> read off It tdiould be remarked tliat 
the dots ond dashes lielttg received can even 
be heard in the telcplionc receivers, even 
though tliey are too rapid to he read, but thla 
ut li-nHt offords a good means for adjusting the 
reconltng apparatus. Tlie new devices have 
atl the smaltlveness of Inlwratory InstmnMnts 
and nt the same time are very simple and 
strong, being adapted for actual use in radio 
stations. 

Tbe photograiihle recording apparatus will 
auto. be nbaerved to tbe backgnMmd of one of our 
ijnsi inuotratimia, which abowa tbe various tfevicea 
to a Frearii radio station 


mtouto. 
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Lumber from Suga]>Caiie Waste 

Bagasae the Raw Material for a Pirodact Oesigoed Loigety to Re|daoe Wood and Rdieve Our Fo e oa t a 

By Charle$ K FnraU 


F ob twmty-flve yean numj haw bwa 

worktQK an the pmlilem of finding ■nme pnctknl 
ufwge for hngHHiie, the cane fiber ai it eoroeii from the 
migfir inlllH after tbc juice hae been extracted. U la 
produced in enormoua quantlUee In the augar-maklng 
eectluiui. ProfCeaor C KJ. Monroe, Inrentor of rnttoke- 
leetf powder, WaelilnKtuii, D . has finally dtacovered a 
pniitlcnl nae for this materliil after upending a con- 
sldcmhle period »f lime In experliunitatlcm 
l>r Mimroea Invention cobtemplateH the uae of thia 
funnerly waate material In the manufacture of u build 
Ing btiunL When the queatlon of the location of a 
uiunufacturlng plant wna given consideration It became 
obvious that New Orleans waa the higlial place it la 
evtluiiited that there la enough sugar cane fiber avail 
able within a radlua of fifty or alxty iiitleH of the plant 
to make 2()(>,fNN),0(IU m|Uiiiv fct.t of new pniduct an> 
nuuU> The new plant Is t (NN) feet long by 125 feet 
wide comprlfring a munufiu luring hutUUng, la^wer plant, 
engine rtMini, holler Iiouhc a dryer building over fiOO 
feel long, and a finlHliIng Inilldlng Hlth neccfwary 
equipment such aa atornge and uuler tanks. From 
time to time additional units will be added aa needed. 

Home of the mathlnirv In use In tbe new mill had to 
be Invented eapeclully fitr the iiartlculnr purpose fbr 
ahlih It 1 h used In producing the prinluct, aa there 
was no machinery that conhl be uai*d for the purpose 
In existence The plant began oiieratlon in a anmil way 
In August 1021 8maU quantities of ^^cetotex** were 
produced during tlie first days of operation In order to 
perfect the inunufat ture, to get the board uniform In 
Uili knesa and of proper texture Hitwever, the expert 
mental stage is poyt and the hoard which Is being turned 
out at tlie present time la of high grade and uniform 
quality 

The sugar cane fiber cornea to the mill In 200-piuind 


baton. llieM batoa are opoed and started tliroiigli tha 
process of manufactDriiig, eventually oomlng out In tba 
fi>nn of a great board of Insolatiiig lumbar Thla board, 
after it Is properly cured, la sawed Into proper dliiNli* 
slona by autiunatlc saws. The prodi^ la water* 
proofed and boxes made of It have been known to con- 
tain water for a great many days without toaklng 

When the raw material Is unloaded from the cars and 
started on Its journey through tbe factory it Is not 
tnnrlied liy hand until It Is dellvmd to the finishing 
room ready to be handled and shipped. Sugar cane Is 
practically the sole material used, tbe other materials 
required lieing merely the chemicals used In the mill 
procesH. In the process of manufacture tlie cane fiber 
Is carried successively thnmgh breakers, soaking tanks, 
steam c<Kikers, which thomuglily sterilllye It, washers 
and fin to the iiionufac taring machinery through tbe 
dryers and Into tbe cuttlng-up saws by automatic ma- 
chinery and devices 

Celoiex is made In thicknesses of one-half Inch and 
one-quarter Inch, and U cut Into boards four ftet wide 
bv eigtit to twelve feet in length. The board Is homoge 
iieouM — that Is, It Is md built up in luym hut the cane 
fibers are so Interlaced that they form u uniform stock 
throughout It is unique in this respect Other build- 
ing iMmrda are Imllt up of layers of paper cemented or 
glued together Tlie new product gets Its perfect In- 
sulating qualltlea from the fact that It Is filled with 
minute air cells formed by the Interlacing of the fibers, 
together with the cells In the fiber and pith of the 
cane , 

One of the peenllarttles of bagasse or sugar cane fiber 
la Its Indestructible quality It resists decigr to such 
an extent that after lying In tbe fields for a kmg period 
of lime it seems to be In as perfect condition as the 
day It was milled as far as any Indications of decay are 


oaitoen^ This la a very strong poM ha 
with ordioary lumber. 

Due to Ita high Insulating quality thsn la no 4o«bt 
but that tbs new lumber wlU bs tatfslF used ta tiM 
manufheturs of rsfrtgsratora, flralsas eocAera and the 
walla of storage planta, and many other plaeea where 
perfect humlathm la required. 

It ta dsalgnsd to take the i^aoe pf lumber In e very 
particular, such oa for absathtaig on the Inside and ou^ 
aide of ImuMMi and paneling and for practically all other 
purpoeea for whldi lumber la used la buildlag. It can 
be stuccoed and plaster wilt adhere perfectly to tt It 
is a good deadmer In walls or under floora. It can be 
used under Unoleam or oilcloth for flooring, 

Celotex will stand the weather In fact It ta ex- 
pected that It wilt be used extensively fbr weather^ 
bmijrding and outside fialslilng In a great many bnlldr 
lags. Practical uses are being found for it every day In 
Industry and no doubt It will be extensively employed In 
manufacturing iis*rchundlse Furniture niannfacturera 
are already buying it In quantities to be used for 
veneer work, drawer bottoms and for many other naea 
In the furniture Industry Hven boat buttdera and 
livAlng board manufactarera are Investigating Its use 
and are experimenting with It at the present Him. 

It weighs hut slx-tentlm irf a pound per square foot 
In one-half inch thtcfcnees, which mokes It much lighter 
than any wood lumber It cun be bandied and sawed 
just like ordinary lumber Its color is a pleasing shade 
of tan and the surface Is rough like burlap, althonifii It 
la contemplated to sand or plane one aide of tt so that 
it will have a perfectly amooth finish 

It has been shown as a resnit of tests, that build- 
ing with this lumber will result In a mvtng of at toast 
one-third of tbe fuel ordinarily used, due to Its Inaulat- 
ing qualttlee which prevent the paaeage of heat oreoUL 


The Comodoro Rivadavia Oil Fields 

Argentina’s Prospects of Entering the Group of Petroleum-Frixiucing Nations 


A ROBNTINA, an agrirultuml and pastoral country 
par excelhaice^ richly ndowed by nature with an 
enormons wealth of raw materials ciirwbto of being 
manufactured into the finished goods demanded by Ita 
growing population, has been In the past and atiU 
re^latnl^ Industrially speaking, little nuire than a vaani 
of tbe manufactuiW nations of the world. Bach paaa- 
Ing year finds her busily engaged in tilling ber soli and 
tending her herds In an effort to find the necessary 
funds for paying her annual tribute whose principal 
item ta repreaented by the huge sums expended for 
both cuHl and olL 

Goal In commerdal quantities, though probably exist- 
ing within her vast territory, has not as yet been dis- 
covered and worked Neither has the search for It 
ever lie«o systematically and po^lFtently made. The 
bnining of vnlnabto hardwoods In the furnaces of tbe 
RepuliUc VO. the prodigious scale practiced up to date la 
•utclda] Therefore her vtstons of a gradual Industrial 
emandpatloii In the near future depend uptm the 
develcganent of ber latent oil resources. Without this 
ber hopes are doomed , but given this development tbe 
preamble of her declaration of industrial independence 
will have been written 

The apathy regarding the Argentine oil fields at 
Oomodoro Blvadavla which has existed since ihelr 
discovery In 1907 up to tbe past two years Is greatly to 
be lamented In part this Indifference may be ascribed 
to a ladr^qf adequate mtntng laws, tbe scarcity of 
funds for developnmt purposes, and tbe dearth of 
teclmlral experience on the part of the Argentine peo- 
ple But the want of real Interest shown by tbe gen- 
eral public looms larger than any of these The 
Argentine piHi{>to, accustomed for generations to con- 
sidering farming, livestock graxlng, commme, pbUtica 
and the practice of the professions as their major oecn- 
patlons, were not quickly tntepieted In tbe oil bnsliMse. 
Moreover, capital, where lan^, Cattle, town and city 
property were not concerned has been timid about tn- 
vestment in nevi enterprises. Tbe wrocks of so many 
Argentine mining end tndustrial stock oompaiilee may 
be pointed out us the causes of this dtflidence. 

Happily a nationwide awakening to the possIblUtiea 
for the development of a domestic fuel supply hag 


token place hereafter each year ought to see mors 
progress than was witnessed during the entire decade 
between 1907 and 1917, for, Argientlna, in tbe opinion 
of oil experts, Is on the eve of a remarkable expenskm 
In oil pnnloctltin 

Tbe discovery of oil In Oomodoro lUvadavta did not 
come aa a result of geological surveys which usually 
guide the drillers’ efforts. To the lack of water in 
thta village, fitunded in 1901 oa the barren, wind-swept 
coast of the Territory of Ohubut Argentina la Indebted 
for tlie discovery of what today constitutes Its prindpat 
mineral wealth. 

In 1003 the Department of Mines began drilling for 
water at this point with a rotary outfit An accident 
occurring at a depth of ROO feet made It necessary to 
almndoQ the enterprise before finding water It waa 
only after four years had elapsed that the drilling of 
another well was undertaken. 

In 1907 an outfit capable of stnktng a well 1709 feet 
began to burs the well known aa **Chnbnt No. 2,** about 
one mile north of Oomodoro Blvadavla. When a dq>th 
of 1000 feet had been reached on December 18. 190T, 
a stratum of oti-bearing sand was encountered. This 
unexpected discovery caltod forth the decree of Decem- 
ber^ 14, 1907, wher^ the Argentine Govemraent re- 
served as a fiscal sons all territory comprised within 
a radius of four miles around the town of Oomodoro 
Rlvadaila, 

During tbe next three yeers five weHs were sunk, 
all of which encountered dtber petrotoum or gas. Du^ 
Ing the same period many ooneesatoiis were obtained 
by private companlee outside of tbe softs r e se rve d by 
the Govecnmoit However, imo dry wen of 9000 feet, 
sunk Oft the beach of Bahfa Solana by the Onlf of 
San Jorge Fetrotonin Oompany, r e presents the entire 
efforts made by private capital dur^ Uds period. In 
1910 and 1911 Ccogress voted farther funds for develop- 
mint, and mode further reservations of land. 

In 1918 it became evident that tiie eccnomte handWeg 
of the oil produced made the ecnitnietton of itonit 
tiftiks end the purchase of tank steamere liftpeHitlm 
Far this purpose a total of HM)0(M)0Q peaee was voted* 
Since that time tbe Oo v e mm e n t oil works tar BtFtdavla 
have called for an annual outlay «f 1,000,000 pseoe ta 


addition in the funds resulting from the sale of the 
entire production, which varies In accordance with 
cumokt market prices and tbe amount of petroleum 
extracted. 

Amoug the serious probtoms engtaem In charge of 
these fields have been forced to solve Is tbe qneMlon 
of water, which has to be transported In pipe lines 
from a conaldemhto distance. Moreover, this water 
must be olitstned from limited natural sources s c a ttered 
at random in the vicinity of Oomodoro Blvadavla. 
At the same time no port exists In the neighborhood of 
the field, and vessels have to lie at anriutr when load- 
ing petrolenin from the pipe lines. Due to the feequent 
storms to which tankers are exposed, a great deal of 
time is often lost In their loading and discharging. 

Up to data approximately 140 wells have been sunlh 
tbe larger portion of which are located on tbe Ooven^ 
meat reserve. However, a number of private companlea 
have producing wells on concea sl opi linniedUtely ad- 
jacent to tbe territory reserved by the OovemuMst 
Storage tanks sufficient In capacity to handle -a pro- 
duetioa conidderaMy ta excess of the <itl aetnally <a^ 
tracted have been erected In Oomodoro Blvadavla a^ 
additional tanks are being constructed In practically 
all of the larger dries of tbe Republic 

It may be stated without fear of contradlctifA that 
the oil fields of Oomodoro Blvadavla have an assnnd 
fature ta lunilylng the domestic market with fuel. 
Their only rival, Mexico, with Its enormons production 
of petroleum, Is too far away to coottaae competliv 
ta the Argentine market once Argmtina'a Ml is pm- 
dnoed and mariieted on a large acaln At prsasnt tbe 
Argentine Oovemment, aa wMl aa private oomiamleft 
are givtag especial attsntton to the possIhiUtieB of 
refiatag crude petrotoum, wtu undoubtedly glya 
a dbddOd Impnlae to prodnettoL 

Otaer known Argetattae oU Mda are foced with 
tnuuportat&on probtoms whtoli catmot ba aolrad qntn 
■neft time aa the damaad for petroto um baa reached 
^ point whan eapitaltata wtu foal JustiM talba eon- 
atfu c tl oD of ifipe Itaas or railways asoassfiry fof tatar, 
tag Che oU to oDOtiimtag oentam tn tae taesattaia 
Ooomdoro Blvadavla, with cheap oeean tranapottattoeiv 
win be caltod upM ta ampgiy tita oountir wtta all, 



scisamFic amebican 


Evolution in Museum Technique 

How the litfelike Animal Groupa of Today Are Executed 

An Interview wilA Dr. F. A. Lucas of the Amencan Museum of NatunU History, hy A. A Hcj^ms 


T HERB have tmn duoifM* em nutaloos, tn tlw 
ftinn of pr o o c otatiott of gronpo tor pubUe olwerva- 
tta IB ox tlino Twflnty-flTo jrmrn ago tbore wait 
oeareelx a group of anlniala wortlgr of the name, in 
tbo touted Statta or In Bnrope, indcwd, for that 
matter Of coqrae the Idea bad been crystalUaed In 
an early group of large African nmminals In DuUocIc'r 
Moeenm, la IBld, tbe panorama, then ut Ite aiiogee, 
being employed with the ac co eeorlee of plants, rucka, 
etc., bot the result was far from reallstlo. and the 
product was not very scientitlc or vory actorate 
Mueeomi with rare exceptions were buried awuy, and 
In many cases the reluctant bolt was only drawn buck 
after repeated pulls via the bell which echoed through 
the cold snd clieerkms liallii. Material was mainly fur 
tbe use of students who did not need to be mtertnlned 
or qMKlaUy educated. A white paiior background was 
ounsldersd good museum practice, and as Nsik hm tlie 
■peciroeos were in a cittdltton to be studied and coni 
pared the m&ds of musenm ecommiy were aatlidled 
I remasober that in 1874 Pr Couos. one of our first 
natorallsts and writers on natural history, sold 
^gpread-eagle style of mounting, artificial rocks, 
flowers, etc., are entirely out of place in a collection 
of any scUntlfic pretensions, or designed for popular 
instruction. Besides, they take up too much room 
Artistic grouping of an extensive collection Is usually 
out of tbe question, and when this is unattalnahle 
halfway efforts in that direction should be abandoned 
In faWir of sevore almpllclty Birds look beet, on tlw 
Mriiole, in unlftirm rows, assorted according to slae, as 
far as a natural classification allowa.” 

I wonder what Dr Cones would say now if be saw 
tbe beautiful collections of bird habitat groups im our 
third floor! Groups we soinettmes found In glass cases 
in private houses, but they were assetubled for their 

beauty rather than their sclcntiflc ac* 

curacy But It was from the private col- 
lection of Mr K T Booth of Brlfditca, 

Bogland, that the Idea of groups per- 
uteated to tbe public ronscuro, and Mr 
Booth’s collocticm con «ftni be seen in 
Htagland’s ^’Atlantic City,” fbr be be- 
queathed the collection to the town in 
laoa 

Great names now crowd in on us— B. 

Bowlder Bbsrpe, who tnstalled tbe flrst 
**babltat'' group in the Britirii Museum 
before tbe natural history collections were 
transferred to Booth Kensington where 
Bir WUllnm Henry Flower carried on the 
good work. In this country tbe new Idea 
was brought forward by that prince of 
museum enrators, Dr G Brown Goode. 

Tbe oM idea of a pedantic naturalist was 
gradually ciumbllng to pieces, and we 
were emerging from an atmosphere of 
dust and darkneaa. Now, here I might Pgtting 

refer to a pioneer group which was ex * 

blUted across the Park In tbe old Arsenal 
building In 1808. An Arab courier, attacked by lions, 
was theatrical and bloody, but drew tbe crowd and In 
Mmoted. mn if it did freese tbe spIbm of tbe children 
Strange to say this group, which was the first group 
owned by this Institution, is now In the possession of 
tim Chnegle Museum of Pittsburgh. 
fMs group was prepared by Jutes Ver- 
mux g French naturafiat. to whose 
teduenre we owe tbe great private 
oacnral hlstbry ortabllahment at Boefaet- 
ter^ from which Incubating ground we 
have toch graduates as Homaday and 
Aktisy, The primitive group was foK 
lowed in 1890 by a group of Orange 
mounted by Dr Homaday. Tbe tech- 
nkqee oC animal mounting was on tiie 
wiy, gBd we have a gradual evolution 
wUdk may be briefly summarised as fob 
Wwst The eld method was to Aape tbe 
IMX Hm rsuerse the animal, mft wKh 
straw etahtclHiig the hide to capacity, 
thcQ but an together and fSatwi on S 
Ikidm t al. Of esurae theca wpa an outward 
tesuslhiance to the aadmal wban the 
iSMMfr 4 n» pmduet wes reafly ft* the 
dSM A ^uOtflp maBlUB loBowed, and 
HMtbMgMtermwaet^flor thi anlmari Getting 
gaafomy* A great forward atep waa made 


whenDr Hoin- 
ezoelalor vrlth 
tbe elastic ma 
was added so 
preserved as In 


aday shaped up a manikin of 
the aid of twine, to hold 
tertal in place, and then cluy 
that tbe wrinkles might be 
life. 



The areal African elenhant group in the American 
Museum of Natural History 

By far the inimt notable advance in taxldc^nny 
is the method de%lred by Mr Akeley of iiuHteb 
Ing an animal in clay, copying all the folds and 
wrinkles of life, the molding of this in plaster and in 
this mold making a light and durable funii, or iiiRUtkin, 


the plaster on tbe hide to held the Mmpe while preparing the 
Intemsl lining 


nmtrlbutloa In cunstmettng this unique production. 

If I digress from great antuml groups and describe 
the Mkethods of dealing with fishes and lower inverte- 
brnte lift* 1 sliould provide the inuterial for more than 
one article, so I «ill nn!) refer In greater detail to the 
new Akeley systeiu the latest Invention of Mr Carl KL 
Akeley, who is now In Africa getting speriioeiis for the 
great African ITulI, which will contain the Roosevelt 
and other trophlisc. 

Now, tiH? Akeley HjHtoia MiundH complicated, but It 
Is Hlinple when 30U understand the sequence of opers- 
thinu. Of course, jou find ‘catch jour hare,'* or have 
3 our ftiieclnien imd the hlilo tunned with vegetable 
material ao that It Is wjft ns tMtssible You then pr^ 
pare, with the aid of u cariientir and a blncksmitb, 
the ms-essury uriiinture ^ou them appljr modeUng 
cla\ >4hlch Is of cuiirHe, kept wet all the time, os It 
c niiiihles If It lc»Hes Its moist un and iiiudel the general 
furiii of the anlninl that 1 h to lie reproduced Tlie next 
Hieji Is to a|>id3' the soft hirle to tlu cun ass In as large 
HCH^tlons as iMMslhle Tlie sculptor tium iiuMlefs all the 
lines and urlnkles ihroufih the hidt* I ItalHse tbe 
word “through," ns this Is the heart of the Akeley 
system The third stop Is to apply ]dnster-of Parts 
to the owNirfc of the hlcte m as to make 11 hard coat- 
ing or Jiokct iKliteli alll hold the hide Id place with 
Its manifold urlnkles and lines The seclbms uf Hkln 
with their Jiakits are now takim off, the clav removed, 
and the Inside of the skin treated to a ecwtUig of laipler- 
itiachc. and nire cloth ehh h adheres to the Inside, 
preserving the wrinkles, etc, os did the plaster-of 
Paris cm the outside 

We now have the skin safely dlspcmiHl h<*twcen the 
two coatings — tlie plaster on the outside, und tlie papier 
iiiache on the Inside \HturaII 3 the ptaster coating 
Is the one to get rid of so that It Is very carefully 
chipiwd awa) and the grcHit section 
of hide Is ready for >dDlng to ttie 
rest A “innnhcde Is left smnewhere, 
for It Is little fun doing anchoring In tlie 
iirtltlclul Interior of an elepliaut Indeed, 
«e cun understand now lion the soldiers 
in the horse of Tn»y must have felt for 
the case Is ulioiU the same After every 
Joint Is closed nlth the skill of a furrier, 
the “manhole* Is replaced and tbe whole 
animal is waxed and presented to the 
public 

There is no reason nhy a hide preimrsd 
hy this system should md last for all time, 
for the animal or group, can he cleaned 
tike a marble statue and has the odvan- 
tagp of not turning yellow 
Such is In brief, the lust word in mn- 
seiiin technique applied to large animal 
groups, and while we never know what 
the future may have in store for us, still 
ikA would really seem that we hud reached 

^ the goal 


upon wlilch the skin Is deftly placed, a method now In 
gunerul nse All the resources of tbe carpenter, sculp- 
tor, and modeller are employed in the fabrication of 
such accessories as rucks, canes, trees, foliage, flowers, 
etc., and textiles, cellukild and wax were all laid under 



GgCtlng g MCtIfin 


gCthiUdere 
tbs last 


idy for gsgmMt|ig by tbe Akdey 
weld In tqxMnfiy 


The Formation of Spiral Nobnbe 

I N an article cm lids subJcHrt contributed to tbe 
CtmpteM Hmdu» of the Parts Atadeniy of Bclencm, 
M Alex Vi^ronnet examines the effect that would re- 
sult frtmi the Impact of the two cnnii>unents of a binary 
system lie shims that tlie ettergy pro- 
dwed by the friction at their surfaces la 
the most imiKtrtunt factor, and that a 
mass etpial to that nf Tuplter might prod- 
uiv b 3 ImiMict with the sun a leiupnrary 
increase of light amounting to twelve inag- 
nltudcft. Radiation pressure would then 
expel the heated particles with high 
8 i>ce<l 8 , and the revolutionary movement 
of the Htnrs would give a spiral fortnatian 
to the scattered particles. The autlior 
seeks thus to explain tlie phsaomena both 
of Diivie and of spiral nrinilm. He con- 
cludes that the latter would undergo a 
rapid evolutionary transformation (in thg 
cuiirse of n few centuries) It would 
seem, however, that the larger splnil 
nebultt are on ton grand a scale to be the 
product of the Impact of a mere pair of 
stars. The hypotbeslB is, however, wortb 
considering In relation to such nebube as 
neCbod, that revealed round Nova Perael and 
Hubble's variable nebula in Monooeros, 
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Plants as Inventors 

Sound Engineering Principles Practiced by Bfemben of the Veigetable Kiagdimi 

Ify Dr. Alfrwd GradanmUt 


W nVEN, abont 80 jmn afo, tha 
▼alldlty of ■totical and me* 
chanical relatitaia was flnt diacov- 
«r«d IB tho realtn of botany, «xpti1- 
imntcra, truth to say, marvelled at 
the unexpected aitreHuent between 
the Inventlona of human fmftIlee^ 
iBtf and the devlcea employed by 
vefetuble aa well oa by animal or* 

Itanlama, but they dared mit face 
the citncltmlnn that the aanie Invari- 
able law manlfesta Itaelf In the 
atructure of living beluga aa well aa 
In the creatlona of man A more 
plauHlhle hypotbeali waa found In 
tlte belief that the prt>ducla of Na- 
ture are rough approachea to human 
achievements, the perfection of 
which, mt fur from cnuHlng ua to 
regard Nature aa a auiierlor teacher 
of man waa the mihject of universal admiration. 
In a book both attrurilve and Instructive 
Pflunie als Brflnder,” Franckhsche Hucbhandltmg, 
Stuttgurt], Profesw»r R H Knincd, on the contrary, 
auggesta that human engineering never could do any- 
thing beyond obeying the law of ctmiiilc structure aa 
well aa of living plaame, that the Inventions of Nature 
fur outdo fnHii the point of view of niany-stdednees, 
perfection and efflclencv tluiae of the human mind, and 
that no more fertile task Could be lniaglDe<l than de- 
riving knowledge and suggeatlon. from the infinite 
series of natural models. 

The seven constructive elements — siihere, crystal, 
plane, staff, band, screw and cone— -the same elements 
on which human engineering Is based, are found again 
in Nature's own creathuis. To her aa well as to man, 
they are the Indispamiable funda- 
iiwntal elements, and neither Nature 
nor human art or engineering knows 
of any form that could not be re- 
duced to them 

"On my writing desk,** says 
Franrd, *'there la a bunch of fresh 
wild flowers looking at me Every 
week they are different, each 
time a handful at random taken 
from tlie midst of Natures llfo 
With a marveling mind, I am an 
alyilng their forma Leaves and 
petals are planlmetric surfaces, the 
crowns of campanulua show the 
rounding of spheres, the forms of 
cooca are combined with plane sur- 
faces The same ss in a rococo 
ornament, the conchoid and liellcal 
surface, both deri ved from the 
spiral are reverted to, time and 
again, the stems are rods — all fundamental etemcfits. 
though hearing the stamp of reawmed life, are devel- 
oped and complicated to the highest posalble degree, 
but after a quarter of an hoar's searching and think 
Ing I have failed to detect anything but the seven 
fundamental forma of the universe, and I give up any 
further attempt In dlstmlr'* 

Francd was In a most remarkable manner led to 
these roOMtderatlona Being In need of a shaker for 
the sake of a btnloglcal experintent, and haring In 
vste tried to obtain It In trade, be was eventually 
struck by the Idea that Nature, for the spreading of 
spores and seeds, ought to have created something suit- 
able In fact, the capsule of poppy turned out to con- 
tain what he was looking for , the holes arranged below 
the lid of the capsule actually constitute a solutlnn 
of the problem superior In effideaicy to all human coo 
Rtruetlons previously put forward. Franck was 
the first to find this by actual experience, and a 
patent applied for to protect a caster accurately Imi- 
tating the natural product was readily granted. 

"This la." says Franck, “how a new sdence sprung 
up, the science of Blotechnios,** whose task It Is to 
Investigate the mechanical attachments of Nature and 
to derive therefrom suggestions for human engineering. 

A fact which, according to him, can be stated quite 
geomlly, la that every proceea in Nature occurs in 
the most advantageous manner, that la to say, with the 
maximum posalble efficiency "Thf shortest way In 
which a process reaches Its end la Its natural law 
the smallest resistance offered by an object to the pfo- 



The oeed caster of the POMy, ai 
an adapUtioa to honseluila and 
medical pnrpoaes 



One of nature’s characteristic forms 
whkh Is in fact a marvel of sU- 
blUty and econosalcal eonstnictioa 


duetkm of Its penudHBt stata of 
rest Is obtatnad by *rrp"*f**g Its 
sultablo form, f.e„ ita 
In a mathematical 
The same foot could be aTprawad ta 
a more simple and commonplaco 
way by saying that *no every proc- 
ess co r respo n ds a given technical 
shape** 

The correctneoB of thla propo* 
sltlon can be oonfirmed already In 
connection with the cell, the funda- 
mental element of all organisms 
Bring Uqnld and plastic, the proto- 
plasm p osse s s e s the faculty of assum- 
ing any shape correspimdlng to the 
actual funedon of the cell When 
ever, however, the cell remalaa at 
rest, as soon as all processes within 
It have come to a temporary stand- 
still It necessarily reverts to "the 
prohitype of all shapes, the sphere ** 

Generally speaking, shape ambles 
function, the rnuse of shope, to be 
ascertained. The various cr^ntaiUne 
forma, accordingly, are the expres- 
sion of given cundltbins of stress 
and pleasure, which under otherwise 
equal circumstances always obtain 
In the same uuumer Everything In 
iMided to exert a pull must be 6oad 
shaped, muscular fibres as well as 
driving belts. In fact, hands are the 
most advantageous teclinlcal reallsa- 
th« of pulling orgnna. fttavcM will 
alone serve as supports The same 

aa the old man leans on his staff, the 
same as a temple roof rests on staff- 
shaped columns, palms grow col- 
umn like trunks to rest thrir crowns 
upon, com will balance Ita ears on 
stalks that are hollow staves, and 
the most minute mimo-celHilar 
organisms will put forth staves, 
"whenever supporting functions be- 
long to their habits of life ** 

The hBlioal ghape. In Its turn, Is 
the only possible In the case of drill- 
ing effects, whenever then la any- 
thing to be pierced. “The tiny mi- 
crobe will thus screw Its way 
through the world of the water drop, 
the dreadful gpirochaeta Is by Its 
helical shape enabled to penetrate 
all tissues, to get between alt the 
cells of Its victim, the light, helical 
form of the wlngleCs of maple fruits 
serves for aerial propulsion Just In 
the same way ns airplane propellers 
and Just the same as the enormous 
propeller screw of ocean steamera 
serves for ’aerewlng' through water ** 

"In fact, it Is not we who, after 
all, have Invented screw s , drills, pro- 
pellera, neither la it the inlcrohea 
and maatlgopods and plants, nor 
finally the air, which, of course, 
moves qolckeat In helical whirlpools, 

— but above alt facts of Nstnre 
there is ever towering a law Inti- 
mately based on the structure of tha 
world, that movements occurring In 
spiral Itnea wlU overcoma reals! 
ances more readily than movements 
in straight Uneo, and that, accord 
Ingly, movements will take place 
nrach more frisiacntly when adapt- 
ing tbemselvea to the form of a 
spiral than In the oppoalta case ” 

**CryaUlllne forms, sphere, plane, 
staff and band, aersw and cone, theoe 
are fundamrtital engineering ala- 
mmts of tha whole uolveraei They 
are soffirient for all procaassa of 
the whole of coamte llfo. eontrbittnf 
them In the best possible manner 
Whatever there la, la aome comhtna- 
Uon of these aaven fundaoMBtal 



A vegeiaMe power-plant fram the 
moss Marchaiilta, In which Che saa- 
llght Is mode to give up its energy 



though tbers la nothtag bayond the holy i 
Nature hga produced nothing rioe^ and Uw 
mind will eraata whatavar It may, without i 
lug anytblAg but comhlnatloBa and vtrUCloiu of 
aaven fandamental forms.** In fact, 'Tha 
mtnlmnm realstanoa and of aconmny will 
same actlvltlss slwijra to ratalt hi tha sunn foma, to 
that throughout the whole nalvaroe all prnreaaoa win 
always hsve to occur within the eompsst of tbs stvmi 
forms of sU bring ** 

In the further co u rs e of his trestlsa, Fnoied dig* 
cusses a number of typical vegsUbla organisms, first 
of all, the flagellates or masttgopods, which soeordlag 
to the law of minimum realstanoa, always aomiBia tbs 
form of a narrow hull adapted for dividing the water 
Floating aa they aU do below the surface of tha water, 
they constitute the prototype of aubmarlMb in the 
place of tha keel otberwiaa provided, many each organ- 
isros (which are known to be at the boundary between 
the vegetable and animal kingdoms) comprise an sttsch- 
ment seyvlng as rudder ss wril m 
for Increasing staUHty, of which 
modem sblptwlldlng him not yet 
made use, but which Is to be found 
with airships. When being shown 
by Francd the design of a ship Imi- 
tating the shape of such a mastlgo- 
pod, one shipbuilding engineer was 
most surprised at noticing a typo of 
vessel so far unknown, but which 
with equal coal consamptlon, would 
be able to obtain higher spe o ds. 
**nie solution of the problem of ship 
motion by the whlp-fldmped screw of 
flsgrilatca,** says Praned, "la an 
Ideal case of economic a<^vamcnt 
While, In order to obtain a speed ot say, 28 knots per 
hour migines of 40,000 to 70,000 h p. with an enormous 
cdnsumptiflo of coal, must be resorted to, a tiny menscl, 
according to my calculatlona, In proportion to Its staa 
(the monad bring assumed to be 1/100 millimeter, the 
rapid steamer 200 meters in length), will ttbtaln, not 
a rieed of 4.2 rallllmeters per hour, aa correqwndlng 
to the best of our rapid steamers, but effects 80,000 
tiroes betterl In fact, the monad, with the aid of Its 
whip screw, Is able to hurry through 20 mllUraeters 
per second. So very much superior are orgmUc 
structures to those of human engineering, and such 
poaslblUUea are opened up by the way entered on with 
tha foundation of blotecfanlca I** 

Natural modeU of the moat dlverae turbine types 
are offered by the sea In theae minute plants by millions 
floating at ito surface and at moat meamirlng a frac- 
tion of a millimeter, which are termed Pcridlncg 
and which, out of celluloee. build for themaelves an 
armor, some sort of controlling apparatus by which 
the motion of the surrouadlng water Is forced into 
given paths, thus csnslag the whole 
body to rotate like a turiUna rotor. 
Bach of the 180 apaclaa of FriMfoen 
kmiwn to botanists constitutas a 
roodlflcation of Its own of the tsr» 
bine principle, whereas enitneers at 
moat know of a dosen turblna tyoM. 
The derign of tnrbtnea thus might, 
in its turn, derive ample sugge sti on 
from bloteCIralc studies. Nor riioold 
It foil to take Into account tiie iHe- 
fomooan, constituting tagmitousty 
derigned mtnuts turidne atdtMk 
Fn^ furthar 4rawi attention to 
tha (set that tb# mmOhranifl of 
vegetsbla etlla normally wUl ^ g 
prasaura of 5 to 10 atawaphand, 
that la, tha mm aa the waRe o( a 
smaU rtaam boUar/Nayv fo tbs calla 
of sugar haeta a m«mhra»a 

hi thici maaa stahda a 
of 81 abmemlMraa, and 
a ataam holler laquhna 

tha boiler dtamatar, thoda ^ the 
TSgriabla boUar am bataly thhte 
tiiah 1)1100 of foe dtsariS; 1!tsthlg 
'print in Nhturpnk owp einghMatinit 
fo that of mm ^ 

gasts^ 
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of o liirft modw Muttriol pbat !» It fhoro Is a 
oafopftmM ocntllotor at woric, farthor a dryiat ap- 
panrtmi aa teflnlta namber of admlrabla **U^t «a- 
gtaMai," a raCrtfarattaif macbtna and aa bjdraollc preM. 
Mobt varoarkaUa amont tbaae are tbe **Utbt cm^nea.'* 
ha^dac bo oqnlfalait ia honuui eogtaieerliigi tU., attach- 
^BMnta bf meana of whtcfa the cfalorophyU will catch 
tbo eartmlo add and with water convert It into atarch, 
la which eonnectloa the beama of ligfat ptar the aame 
part aa the ateam la a ateam englno. Tlie vegetable 
loaf tboa worka with the dieapaat moat aUqaltona 
aoaree of power, tbe merer of annbeama, and Ukewtae 
with the teaat expAdve of raw materlala, air and 
water, which are fooad everrwlieieu Moreover, vege- 
table refrtw erat lne nwchlnea have been ahuwn by 
Franck to eihbody tbe principle of the Unde Ice 
machine. If defnrlved of thdr refrigerating mlxtnre, 
they would constate excellent ccadenaerii 
Francd drawa attention to the “waterworfca^ of 
treaa, which. In aplte of all attempta ao far made, have 
remained unexplained, inataltatlona by meana orwhldi, 
e^„ the uuunrooth trvea of Oallfomla will raUe the 
Ufe^dvlng water to a height of 142 metera, the eucalyp- 
tna of Aoatralla even to in2 metera, an achleretocfit not 
even apiwoxlmately equaUed by human waterworks. 

The moat hopeful conduahin derived from Kranee*a 
cnnaldaratlonB la that human engineering could keep 
Itedf bngy for oenturiea to come, creating an infinite 
wealth of new and ever more Improved machines, If 
oi^ the more Important vegetable inventions ao far 
kn^ni were to be anlmllated 
It la not the plant that creates Its technical appara- 
tus nor the human mind that produces marvels of 
eaglQjSering, but In both of tb«in*uncoiiadoaBly to them- 
selvea there la the same prindple at work 

Gravitational Aboorption 

M AJORANA, In an Interesting series of contributiona 
to Atti deUa lieule tnxidmio M Lfsod, abstractnl 
Id rniloeophlosl Mopadac, 20 488, 1020, has proposed a 
new theory of gruvltatloD, In suiipnrt of which he offers 
experimental evidence adduced from certain delicate 
pendulum detuonstratlons. He assumes that matter la 
noi completely permeable to the gravitational force, 
but that the latter ia to some degree weakened In 
tnmalt tbrotigb all material bodies. Mr here, under the 
Newtonian law, the attraction between two particles 
Is equal to tbe product of h, the ordinary gravitational 
constant, M, and M., the respective masses , and the 
biverse square of the distance r Mojorona attaches a 
further fketor, in the form of the natural logarithmic 
base, a, carrying n negative exiNment that la numerically 
repreaonted as the definite Integral of hsdr over the 
entire line r, h belDg a secimd universal constant of 
gravttatlonal abeorpU«m, and $ the density of tbe Inter- 
ventog matter, nuiuertcally or us a function of r, as 
tbe case may be. 

In oansequence of this absorption, the attraction of 
any Urge body upon objects outsite It would be di- 
mlnlabed, and Its **apparent mass," measured by means 
of this attractlcai, would be lesa than Its trtio mass. 
Dr Ruoaelt, familiar to tlie readers of our astronomy 
paa^ Investigates some of the astronomical consequences 
of MaJorana*s theory In a recent issite of tbe Aslrw- 
PhgfUsI Jowwtl He finds that, on the bypotbeala that 
there will occur no change In the Inertial moaaea, the 
value of h determined by Majnnma (ATSxlO-** In c-g-a 
untta) would, under the roost favorable conditions, re- 
aoU In a dlaplacement of Jupiter from bla poaltlon aa 
ordinarily calculated more than 000 tiroes the lower 
limit of observation, while the whole lunor theory would 
Im wrecked by a similar ^ect of 10,000 tbiies g reater 
than tbe smallest we could hope to note. Moreover, 
If we aasume that, with this value of h, the apparent 
mass takes tbe place of tbe Inertial mara for gravlta- 
tlooal purposes, the tidal phenuDMAon on tbe esrthU 
surface would vary, as between the time when both 
sun and moon are below and when they are both above 
the horlaon, by u anatunt exceeding tbs observed dlf- 
ftnao 9 by moneJ[u 6000 times the observational limit 
With these rsiBS he couples the very obvious states 
Bwnt that denltng as be does with an efqiatettt change 
In vrelgbt amounting to one port in 12000 mllUona, 
Marjorana cannot possibly hope to cut down the effect 
In question by 6000 or 10,000 and keep It above tbe 
thrMbofld of obaervatlun so for as laboratory deter- 
gilnatloqs are eoncemed. His whtde neory most there* 
fofe folhaotmefoly the volume of A which he pre^oeea. 

But what then becoroee of Mar Jorana’a long and eare- 
m nertea of expariiiMBts) If aietr reeoU U nocepted, 
ft seems neoenrary to Interpret tt as abowtaig that tbe 
mu of one body (hU easpMded qphere of lead) wee 
dtminlsbe^ by the p ree wine of another targe roaee (tbe 
st w y oun tB n g inetenry), that the Mfaot wme a troe 
la the nui (rinee Inertial maes and gnvltap 



Petidbieae of the sea, nataral tarbine models to which 
Prof. Francs attributes an sMdency greatly In excess 
of sny Bisn-madc turbines 


tlonul mass are all the kinds of mass that wo know of) , 
and Uiat tt depended on the proximity of tlic larger 
mass, and not upon any sirvenlng uitlon uiKm the 
earth^s gravltiitlun 

Strange us ihia notion may seem, it Is not Inherently 
absurd Indeed, if the phenomena of gravltathm and 
inertia may be accounted 6>r Iw assuming that the four- 
dlmenslcmal "world" ts w u c ss cs certain non-Kuclldeiin 
prupertles, or "cur\ature. both tn the presence of mat 
ter and remote from tt, It Is not very surprising If the 
curvature indticetfl by one mass of matter should ue 
modified to some degree by tlie superstllhm of the curva- 
ture due to another, so that the effects were nut exactly 
additive ^ 

A great variety of assumptions may be made regard- 
ing such an Infiuence, and many of these might have 
the ad\antage of giving a cctnservatlve field of force, 
which Mu>)rana*s did not Gomplicatlons are still likely 
to arise Fur example, consider a large sidiertcal mass, 
alone In space and gradually omtracttng upon Itself 
while It nio^’oa forward In a straight line Its mass 
will pnvmmably diminish as its various parts come 
closer together; hut wlint will hamien to Its velocity? 
Presumably this would Increase, but It seems obvious 
that either the cunHervntion of momimtuiii or tbe con- 
servation of energy would have to he abandoiMd, If 
not both Come next to a planet revolving tn an ec- 
ctntrlc orbit about the son. Its maw will diminish 
at perihelion, and this will probably lead to changes 
tn Its orbital velocity The recialUng alteratlcms In the 
orbit wlU depend on the law of change of vfHoelty, and 



i qf iagslUtei snibsdying the pratotype nf 

th« onfauitse, fogetbsv iMtli nnuMiMs hsOcal shspsa 
ndsrirably ssiled Unt Isconwiton 


U might be posrible to Invent a law which would lead 
to ctmclnslons consistent with observathm 
Further speculation on suOh matters seems, however, 
to be premature, when It la constdered that tbe whole 
structure would reet upon the obeervation of a change 
In weight amounting to one part In 12000 millions. 
Discussion of tbe possibility that some undetected sys- 
tematic error has crept into the results. In spite of tbe 
great cure taken to eliminate such errors, or to correct 
them must be left oiwn. It Is to be hoped that tbe 
further experiments which liajorana contemplates will 
provide the data regarding tbe actuality, the magnitude 
ami the laws of vurtHilcoi nf the siupected InflueooSf 
whlth now are so evidently desirable. 

Ecological Rfebtions of the Eakiao 

I N Frttloffw for April. 1021, Dr W & Bkblaw, Geol- 
ogist nml lUitnnUt nf thn ('rncker I^nd Hxpeditlon, 
itfrers n most Interesting artUle un the ecological rela- 
llons of the Polar rskliiio The author says, in part 
The l^dfir ^fSklmo, who Inhabit the northwest por- 
tion of (Sreenhind rtmtlgmms to the waters of Smith 
N<>und are tlio nortlh rnmtmt iieople In the world. Along 
HUO miles of desolate shore, frmn Cape SiMldon In latl- 
tudu 76 Pi the lliuiitioldt (llHtIcr In latitude 79 degrees 
north, they have larsUtcd for centurU^s us a unique 
little sfalal graup of alKiiit 2r>(l ludUhhmls, quite auc- 
C4-Msfii1 In their hard struggle for cxlslinrt by an almost 
jierfect adaptation to the rlgonius c<»ndlthms of (heir 
far northern homeland Their number dett^mlned by 
Ita* yetint of minimum fmal supiily has probably never 
Itcim mudi greater or ninth siiiiiller than now 
Their boinohind though extensile. Is HRutll In area 
lietHUse the (iret-nhind l<t»-rap width covers practically 
nil the high plutrau of (ireenluml reslrltts ‘bU life to 
It -narrow U|t along* the slutpe free of Ice and anew 
during the Nlmrt Hiiimiier Their t llinnie, though Arctic, 
is essentially (s-tMinlc The pt^rltNls of continuous day 
and t-ontlnuous night are longer than those with any 
othiT iietipU 

Tlie Kskimo are a distinct rare with distinct char- 
acter, liingiiiigi and tulture Small of stature but of 
powerful plijslqm, the l^klnio comjmre favorably In 
physical de\elt>pnient with the most splendid races In 
the world Tliej iMawcsa some churHCtorlHtlcs of thn 
North AmtrUan Indian In fonn and figure Honte char- 
aclerlRtlcH link them with the Mongollun Novarthdess 
they are a distinct race with their own distinctive lan- 
guage amt their own iieciillsr cultun* The total num- 
ber of Kskimo prohubl) does not exceed 40000 
The Polar Eskimo comrtltute a relic of the lust wnvu 
of mlgrunts whlcli swetit down the west Greenland 
mast Riibsetiueni to 1000 A.D. dlsidiulng tbe Noras 
Hettlcnients tlicn eshihltsheil titere imd i later element 
IntrtMliiciMl In the middle of the nineteenth century hf 
an liunilgnitlon of several families fnini Haffln Land, 
who iniriMlmiHl new elements Into the cuUnrw of tbo 
natives, and prufcpundly modified their nusle of lire 
As a c(m8e<|uence of tliese two elements In tbe group 
the l*f>liir Kskimo exhibit two distinct types. One of 
these, represented by tbe descendants of tlie earlier 
settlement, Is iliaruf (eiistkally Kskimo — short and 
slotky of stature round and flat of face Hut of nose, 
stolid of countrtiimce, and with a ti*ndemy to pibloMo, 
a form of Arctic h^stc-rla The other type, represented 
b> the descendants of the later Intrnlgrutlon from DsAtai 
l.and. Is suggestive of the Indian — taller, Ittber body, 
liigtier fheekbemes, longer face, almost oqalllne ikm% 
alert countenoncu, and ahsmee of pWhkto 
VarimiH factors, cllmattc, bhiilc, etc., are then dl» 
cussed, and the conclusion Is reached that to the ett- 
vlnmnient In wblc b tbe Pedur Ksklnto live, tbolr every 
thought their every activity Is adapted ThHr char- 
acter, their culture, their Industry, ore determined by 
their iHililtat^ 

However, recent contact wrlth the white race la chang- 
ing the Ksklmo's mode of life, his cultnre, his character, 
BO that they are no longer solely the effect of his cn- 
\lronin<«it Tlie IntrcKlmdhtn of inmber and Iron has 
linproted bis sledge so t4mt ha can travel farther The 
primus Htove ami Standard Oil Company kGroseno bava 
further extended his activities and his range of traveL 
UIttes and ammunition have transfonned his hunting 
irietiuids and Increased his stoibs of food, clothing and 
fuel, and niudo hunting and living easier Ncedteo, 
and thread, and doth, and cooking Implements have 
immeasurably aided the Kskimo women Tea, colfoa 
and tobacco are insidiously weakening tbe Kskimo 
physique By contact wlUi foreigners the Eskimo la 
losing his native honesty, Independence and sterling 
clwracter He is changing so foot that In another 
decade or two he wiU be quite another person His 
direct relationship to his homeland will he lost and 
Ilia dependence upon the exterior world finally estab- 
lished The demorallxatlon of the Polar Kkklmo os a 
distinct social tmit Is iramtaent and Inevitably 
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The Great Wall of Quna 

A GeologiM*s Ejoaniiiatiota of the Olden Aitifieud Stmetuiie ill did Wotld 



I 


T hrough Um conrtMy of Mr lYederlck O. Olapp, 
a well known potroleum engineer who baa carried 
DO mane tntereeting explorutl(m» nn the Great Wall of 
Chinat we are enabled to reproduce theae aplcndld 
pbotDfrapha, and the text, too. is abstracted frm Mr 
Olapp'a paper In the Oeoffraphirat Hevicw That the 
wall la aetnallr the oldewt extant artindal atroetnre 
la of conrae nut the case, that It muat. In the ejrea 
of attfone who fata a comprebenaive view of It, atand 
aa tbe moat Impreaaive landmark on the face of the 
earth, la evident Not In Its height and breadth akme 
doea it appeal, but in Ita length and continuity, and In 
tlie niBfpiltude of the task whl< b was aocompllBbed In 
Ita building twenty centuries ago. 

Htartlng at Hhanlialkwan <m the Gulf of Liaotung, 
the umaalve itmaonry and btiik wall runs far Into the 
Interior of the country It malntalna a uniform direc- 
tion for hardly a single mile. It cUmbs mountains and 
crusseg valleys, and Is so crooked that to reach the east 
em bifurcation near SIhal. an alr-llne dlatanoe of 125 
mllea, It takes a c<iurse of about 900 miles. 

An adjunct to tbe wall, known aa the Palisades, be- 
gan im the Yalu River and cunneeted with the wall 
proper on the Miinchnrla border north of Siianhalkwan 
This line Ih glvim on many nmps aa that of a rulnod 
wall, but Mr Clapp crossed It without ftndlng any 
trace of It, so It la evldeoUy not everywhere preserved. 
There Is lilslorlcal record that It extended fOr at least 
400 mllea Into Ifunchurln 

At Slhal. about 40 tulles north of Pekin, nt an altitude 
of 8300 feet, the wall branches, the Inner loop truodlng 
snuthwest while the more northerly branch 4<<intlnuea Ita 
muuntulnous way nemss western Ohibll and tbe whole 
breadth of Shansi pro\Uice to the Hwang Ho, where It 
rejoins the othee loop This distance In on air line la 
380 mllea, but the northern wall uses up 500 miles In 
covering this ground, uhlle the aontbem loop, with a 
branch that runs off to the 



Threa vlewa of tlm Great Wall of China* at 
widoly scattered points 


finds for the main wall a length of 2150 mllea, and for 
Its branches a total of 1780 milea^— 8880 milts of coo- 
stractUin altogether Thla is comfortably in ex ce sa of 
the length Httrlhnted to the wall by CSilaeaa logmd, 
and more than double the most conservative estlmntes 
of previous explorers. Tlie highest flgnrd ever bsfbre 
stated, InUudbig bnuabes, appears to have been 2500 
mlfco. 

Uttle has been written on Gm Great Wall In a oom* 
prehensive way, says Mr Olapp, and for that reason 
many mlsapiirrtiettalQns exist ns to its podtloD* extnt, 
preservntluii, history, etc. In the first plaoo^ one must 
not Bui>poae that It is a stmctuml unit, or that It wu 


constr octsd all at ona time, A numbar of aqparata 
walla, dating baac stveral oentaries* bad baw coa- 
s t r u c t ed bordering on tbs domatna of tha Mvags 
Hatnngnn bofbrs tba tvlan of tbo sO'CalM *niot 
Bknporor,’* Hwang-tl, who bortad alive hnadrede of 
■cAolars and buniad noarty all tba hooka of tho hknpln. 
One of the separate walla, for tontance, was iMllt as 
early as the year 400 n. 0. by Prinet ChangaluaL tilt 
**Ffrst Bmpmr^ (240-310 B C ) In rehUty imltad and 
strengthened extatlng walls, and Unre Is no doubt that 
daring tha past 2300 years tba Cailnese havu buUt 
variema Great Walls of ns many varieties of eonatmo- 
tlon Some repairs were made as late aa tha batfnnlng 
of the Ohlng (Manefau) Dynasty, alnee when no attempt 
has been made to keep the wall In repair 

The bdsht of tbo Great WaR avaragm S2 fast, bnt 
varies from 20 to 80 Ibot, tba bast la 16 to Ml fsot , 
thick, and the top 33 foet or more. In plaoco the waR 
la solid and level «nooid> to inpport an antnmoUtarr 
but In otbera It censtata of maasiva fillets of atopa. 

The oitlre eastern section and that at Naakow Paw 
are built of masonry and bricks and are mostly weB 
preserred, but farther west the wall Is mncli lent sidi- 
Btantfal, has fallen In many pfacea Into decay, and hi 
Kansu Province reaemMea a large mad bonk, Oertain 
IndlcaUona found in the brick work, in legends and In 
toblsta are that In aoma parts the towers were Imltt 
first and then tbe walla oonatructed between them. 

In many parts of Bhoud and Shansi provtoceg tb> 
character of the loew f[>rmatiDa la mirii that It could 
be cut oat Into tiie form of a waU— which plan bi ruak- 
liy was very elDsetlve. The material was simply s^ 
down vertically and thw faced with stone. In other 
placM tbe wall bad to be built up of loess, above the 
plain. A wooden framework was co nstr ucte d , tbe MsS 
was thrown tn, watered, and rammed i then tbe framw> 
worii wu rem o ve d , leaving tba waR folly cona tf uc te d, 
Bvw whars bteU of losss tbo 


south, la simM 630 mllee h«g. 

This double wall marks tbe 
regitm of greatest menace 
from tbe Mongols. Along the 
northern course brick watch 
towers and signal atatlons 
mark all the prominent hill 
topa, and from these we 
may osiclude. signals were 
flashed wheiiever the tnvnd 
log horde had sucoeoded In 
breaking through the outer 
barrier 

Without going Into too 
great detail u to the further 
course and the branches of 
the wall, we can aute that 
Mr Olapp traces tbe main 
conrae of the borricade for 
1850 miles furtbar. ter Into 
Cblneoe Turkastui, with 750 
miles of branch wall In Tibet 
and other regtono. 8o be 



wall. In ndte of inag 
tact. Is fouriBy ilittnetly 
trfioeaMe betwoM the tewttiL 
Tlie Gfuat Wan at tte ^ 
earn ha Jadgei tfom fho eh^ 
tta at Hankow Pagi^ wbM 
ta la aa anMlnt state oi 
pfuuryatta, and is typlad 
of tba antiin eagteitt grin. 
At Hankow Pgaa and «ugrv 
ally in tba monaiitefii ^ 
wiRte emidriud ad gcnaite 
Hoebs ter a btegb^v Of 
m Om* lia IM m 
btoeka bates ftvn tete lua 

S5i!BSffftf5SS„, 
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U2S t&ebM 

Mt^m^ t4 )tt«tiiM rnstm «b 4 fnebM thick «wl 
«t iWt^ nMN4 tvUdc made at tba pmnt 

BMftar that hold* the br kfca tofittier It bet te r 
Ah OhlMw <M main 
kt tM tfMMit iliat. 

ti^kralf of m few hoa- 
at« doorwaaro iMd- 
tt« to ^ ttiaor (Chlnitr) 

«H|h tiur lOkdlnt to the 
tpf^ 00 tinit aoMlen eoald 
eultr ahMkd to defnid It 
acaliat infaMoou Vfvery frw 
kkftdirod «nf watdH 
tdwm fbnntrfr ooert atacn- 
trr fetatlpm SD to 40 feet 
gqwm aiul 40 Mi or to in 
ht^t TSim to|r of the wall 
In tUt Kathow teetlai U a 
vMdweo l44eet wide. At tn- 
telyM oCOO to 100 feet are 
stoke diWiui to allow min 
wttM* fa mn oft the roadway. 
saO a# forMtfht thna thown 
luks hel|?M Itt pretenratlon 
Hw aifflfieert Who laid out 
the watt Ma to have icen- 
eratty a4l«crted ttrunn llhefi of 
Mme, ao^ aa mountain 
cretta tftd narrow ptrten. 

Unfte permameot garrlaoDH 
weea quartered ih foftliM 
campa behthd the wall 
Tha Great Wall !■ no 
loofer needed . It haa eerred 
Ita purpoae. The protection 
It afforded aaalnet Mongol 
and Hnn conaleted not tmly 
tn Ita BUbetadtlnt inaaoary 
or piled hieaa. but in Ita won- 
derful eontlnultr. tn the 
alertneae of Ita defetulera. ha 
Ita ayaten of watefatowera 
and rignala and above all In 
Ita exprcaaioii, concrete and 
ayrobolfc^ aa a harrier boimd 
ary beyond which no Invader 
could oome without Incurrlnir 
the wrath and vengeance of 
an infuriated people. Chie foe 
alone hna not been atopped 
hr tha Grtat Wall. Tfala la 
the aand of the Deaert of 
QM that la driven by wind 
and cttmatlc condlthau aouth- 
ward mlla after mile, year 
after year Owing to the 
Wlnda and the deforeatatlon 
of the country! which may 
ha ealM Ohlna’a moat aeri- 
oui tattitafce! the deaert will 
contteua to move aoutbward 
and hi a few tboutand yoara 
render even htrger porthma 
of Shanal nntnhaUtabla. la 
there no Teniedy for thla cm- 
dttlcnl Mr Clapp bellevea 
tfaara it. A new Great Wall 
should ho cone tr ucted. not of 
hrleh or atone or earth 
guarded by aOkOera. but a 
focuet harrtor guarded by ex- 
pert lor aetagg. A foraat one 
Rllla wide along the noribeni 
border of tiie country would 
pnhiddr oolBee: tn Sbenat, 
at iiW ratOi the project ap- 
paaxu to he feaaibla. Irriga- 
ttah tho. would reclaim por- 
tkMMof thadaaert 

Tttftttla* IWblett 

tv tt» !(iiTf ittop of toot 
I If wueMwury to nmoTO 
th%, vfthiufttia from ocrtaln 
gfi^pradveta. Wheat flour 
^ ha eonaor yo d for a 


aomsTmo am^bican 

hydrogenated Ihta are about the moet atable of the fhtai 
a^ yat ttielr vttunilne oeatent la aaro. It la. therefore, 
hlidiiy dMirabla to have vltamlM prepamthma to add 
to aurit p ro aec v ed foode aa theee, to complete the diet. 
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There are many famlllM who do not. under the praa- 
mt syetem, receive mAclent vltumtnes In their food. 
Therefore some additiim anems neresaary, but this Is 
clesriy cuisldered us an addition and not as a subsit- 
tiue for an>tlitng These ad- 
ditions may he in the form 
of (lelijdrHtod prodm ts. Miuiy 
of tlM \eKotnbles and fruits. 
nin> be dehydrated tmd mn- 
Nutued In a fonii which will 
fnrnlsh the consumer with 
<*(insiderflble vltumlne and 
3(1 not nccestdlatc a change 
In tlic methods of prepara- 
lltHi fif f(MK|H by the family 
'flioM* (1(«lndnitcd vegctableM 
mill iimlntn vltaiiilnes A und 
U iiiid doll \ (I rated frutta 
IU)l^ iinU(T (‘crtuln clrcuin- 
(*()ntiiln In addltbn 
Honn* \tiauilne C TliP die- 
tary luibltH i»f \uriouH |ier- 
waiK, lM»\((»\«*r, fonn an oh- 
Htado hi thi oonHtiiuptlon of 
Hiiindiiit \ltuniines. There 
art* hN) iiamv iierarmH «ho 
(*iin rdlnh fresh foods (spin 
aih for InKhint*! ) when the> 
ciinnot Htoiiiacli the same 
foods dried Tlw* peel of 
(liruH fnillH, and Home other 
fnills, Ih >erv rich In vita 
mines, \et no ime eats thorn 
> or tlHise p4*rm)i]H who do 
not n IIhIi eortnln \ltnmlne- 
(‘ontalnln^^ \egotahlo prod 
u<t'4 tta* iiH!' of tablets eon 

tiilninic th«^* prodm*ts, a iiU li 

luiiv 1 h> sMallosod whole, 
McetiiH diNtruhle Onmge tieel 
IngH ground tn a imuit ehoit- 
per dri(*d nnd gnmnd In n 
coffee Hill) nm> be dukIo 
I nto tnbletK hr the addition 
of delijdnitod orange Juice 
net Ing as n hinder Hu« h 
tablets contain vltaminre Aj 
H and (* 0 round spinach 
mnv lie Klinllarly ina<Ie Into 
(.•onctmt rated vttamlne tal>- 
lets with orange juice. — 
Notes frvmt on article by Pr 
T h Met^lMidon In £loleticr 
for Oclolier IP21 

Iron for Use in the Mu* 
nfacture of Cor Wlieels 

T he investigation which 
liHS lieen condnrted at the 
Bureau of standards for 
some time pnst on the stresses 
In iron and steel car wheels 
resiillln^ from heating the 
rtni of the wheel haa led to 
some Important results 
Among other things. It Is be- 
llevetl that the performance 
of these wheels may be fur- 
ther Improved liy studying 
thoroughly the metal out of 
whh h the nheel la made In 
line wHIi tilts policy, an tn- 
vesllgnlhoi has been tnau 
giimted to study the relatinn 
between the inechantcal com- 
|insl ton and the physical 
proiiertlcH of cost iron of the 
triie used In manufacturing 
chilled Iron wheels. In tlm 
preliminary work particular 
attention Is to be paid to tite 
sulfur and phospboms con 
tent of the Iron It Is planned 
to make the iron In a high 
frequency electric furnace 
which will permit a very 
close regulation to any de- 
sired cnmposltlnn It is then 
expected to coudnet tha fol- 
lowing testa cm the cast ma- 
terial Transverse, tensile. 
Impact, hardness, and wear 
The depth of the chill of the 
chilled spectmens will also be 
noted 
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When Tables Tip 

The Latest loreatigatioiu Into the Extemaliaation of die Fqridiie Fmrar 


P SYCIirr rpHeorth nmy be defined a« tlw aclentlfic 
InveiftlffHtlon of n iimiiH of RpjHiivnt pbenunrann 
wliUli do not fall under any of the ortitodox •dcnrea 
TlKYie phonoiiienti tunny of ns believe to exist, and hence 
to fnnn the tmidH of u new science In any e\ent, adence 
and liH metlmtlH iiia> lie npfilled to their inveetiipitlun, 
Just RB to that of liny other phenomena 

Itefore koIdr further, n Hord of caution 1 h ncceflmry 
lh*onnHe certain fat In iiin> be pmvefl, It doee md frdlow 
that any pnrtbulnr Interpretullon of iheoo facta In 
verlllod. Btuny Kuni[ienn savants are eon\ince*l t»f the 
millty of }«Hralh*d “HplrltuallntU*' pht^nmatiu yet they 
lire in nti moihp spliltuallstH. The plienonimii uiuy lie 
due to unknown powen of the moHt iiiut(*rlal sort within 
our minds iind InhIIcm. Let us cfttahllNh the fiictfl first 
of all, and apply theories aflerwardM 
The Kdltor luu iilnaidy outlined In h Hl^ned article 
tlie theory, nhlch we niiist iilt In Munc measure accept, 
that there Is a cnotInuouH wnkinv self In nil of us. ca- 
pable of mantfesttnff Independently of the nomml con* 
HduuHness. And win re tliere ut first ap]>ears to be no 
imrtlcular relationship lielween telepattiy, apimrlthAa, 
dreanui, crjsial KHXinK. wumlngs, niysterUma tonchea, 
lable-ttpptngfi, hysteria, Renlus, unaccounted emotional 
depresstnas, automatic writing, etc^ etc yet this theory 
allows that a ctinnet thin doos exist between them Th^ 
are all expressions of the activity of Uie subconscious 
mind — the “Mubllminni (.'onHciousness.'* 

Any niesHuge urlslna from tlie Huhc^scloua mind Is 
exfireswKl In symhollc fVinii through some 
woisory channel Vaually tliese messHKes 
take the fonn of mere recollHthm, but 
If one be Iniairlnntive, hysterical, a poet, 
fl genius, a medium, or unlwUmced'— why 
then such h niessage would probably as- 
aunie the proportions of a psychU phe- 
nomenon It tuny be vlsniil U may be 
audltiiry. It may ekprcaa Itself In motor 
form, In which event the sulijett la un 
accountably Impelled to some certain m*- 
tlon. All theae are but exprestslons of the 
mihcooHCfoUH message We do not In these 
ciispH assume that a siilrtt has pointed 
out the hiding place of the iiilsslng ]w 
pers, or has whispered Uils knowledge In 
our etirs or engineered the vlslisx, of It In 
the dream or In the crystol ball We 
merely assume that the mihconsc lous mind 
has exprened Its hidden knowledge 
thnmgli one or another sensory channel 
When the Information convened cnnn<it 
reasonulily Is* supiMswd to luive originated 
within the imbjert s own anbeonsdoUHneas 
we must neek elaewbere for explanation. 

If u ittedliim tolls you *Tour cousin has 
just been run over and sufTered a broken 
leg be la now In Flower Hositltnl/' the 
question la, aasumlng tills Information to 
id correct, bow did the medlunrs mind come in poa- 
sesaiun of it? 

In a great number i»f cases, Informatlim apparently 
ka$ bifo given either with nr without a medium 
which could not possibly have got Into the mind of 
tlie medium or Inlii the suliconacloua mind of the re- 
diricnt In any normal manner In the vast majority 
of cases there la no doubt that it wtis oeqnired through 
telepathy — the trnnsmlKalon of thought direct from one 
mind to another, without tlie aid of the senaes As to 
the precise nature of telepathy tliere Is as yet no oer- 
tnlnt> It miiv or may not be waves that travel from 
brain to brain Whatever Us ulttmato explanation. It 
la certnln that wmie f«nn of telepathy must exist and 
that It Is iin explanatory liyiiothesls of great value 
enabling ua to account for many tdMOomena for which 
we alHiuld ntlierwlse hove no rational explnnaHon 
Tlitia, when the Rocfqfy for Psychical Rmearch began 
Its Investigations, It was observed that the large mn- 
yrity of apparitions, so-mlled, colndded with the death 
of the person representetl by the phantasmal figure. 
Many thousandM of ctises of this chameter are recor- 
ded. Need we supiMise that the "spirit** of the dead 
man was nctunlly presmt and manlftmttng itself at such 
a time? tiy no mctina the moilem theory of telepathy 
cnablea ns to account for such mimlfesUtloiu In n 
ratlcmal manner, nnd In conformity with the traditions 
of science— cnce tlie reality of telepathy be granted. 
For we need only suppoee that m telepathic impulse 
was conveyed to the recipient's mind from the mind of 
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the dying itersun, and then extemallasd as a halluctna- 
tlon 

In addition to apparitions of the dying, there sre 
rarer cases of apparitions of the living or of the dead. 
These latter occur some days^ weeks, or even years 
after tho death of the person they repreeent, and, if 
lhe> are attached to a certain hotun or locality, con- 
stitute phenomena tyidcal of so-called "haunted houses," 
Reverui theories have been advanced to account for 
these on a subjective basts, and it may even be said 
that there Is a considerable mass of respectable teetl- 
iiiony In favor of the view that In certain Instances 
there are Involved physti'al, outstanding attltles, more 
fir less correspondlxig to the popular coneeiitloa of a 
ghoKt, since these phantcmi forma have apparently 
riHived objects, closed and opened doors, snuffed candlea, 
etc — ond lutUuclnatkmH cannot do that t Dut, of course, 
the vast majority of cases of this character repr ese nt 
mere halludnntions — perhaps entirely subjective, per- 
haps telepHthically induced 

It Is ImiMMMlble to iwrttcularlie further here la this 
direction Wo must tom our attention now to the 
physical phenomena of psychic orlglii— those which 
affect the material world In which we live, and which 
ma> Meem to tlie reader more nearly tangible and In 
telllgibfe. When we deal with n new force, it la more 
readily understood than a purely mental pbenomenon, 
since It is more nearly la line with every-day experi- 
ence A brief summary of these psyelilc manlfesta- 


ttooH will noeordIngU be attempted In what follows. 

First of all It must be remembered, as before, that 
when Oulja moves, or tables tip, there ran be no doubt 
at all that In a vast majority of cases the ritters nn- 
conaclonsly posh them. So far there is nothing mys- 
terious at nil everything Is explained on purdy i^iyslo- 
loglrnl grounds. 

nut that In mit the whole story In many cases an 
actual force soeras to be gsnerated— n Ibree or energy 
which seems to emanate fi^ the fingers of the sltteni, 
imd, partlcnilfirly the medium, and "charged the table 
or ftistrumcnt being employed. When this has taken 
place the table rises completely from the floor— all four 
legs— and wo witness a complete "leritaOcB.” Wbat 
Is the nature of this energy: whence enmes it. and 
how is U applied In order to Hft the table In qucstlanT 

A good deni of study hat been dievotcd to this pmb- 
lAn by various psychic students. For our present pur- 
poses I shall summarise the tavesttgattona and oon- 
clttslons of W J Crawfonl, a lecturer on roecbonlcal 
engineering In Tlelfast. who has had the good fortune 
to encounter a young nnn-profMona] medium, apfiar- 
ctttly pnsaesalttg great power, and to ttudy tiie pbe- 
novnm over a number of years by mechanical metboda 
of tnvestlgatlon. This la what ha fbimd 

The medium weighed normally ahemt IfiO pounds. Tha 
table to be lifted weighed about 10 pounda. The medium, 
chair and all was placed upon tba {datfnrai of a wsCgb- 
Ing maefatne. Her weight was noted. The se«aea thm 
began and tbs table was ‘levitated.'* Daring the levW 


tatloa. It was found that tba medium inereaaed bt 
weight tay 10 pouadfr— that Is, tbs precise wrig^t of the 
table TMa would, of course, have occurred bad 4m 
Hfted it with her bonds. In the usual manner, bnt it 
was completely demonstrated that no pAyridal eonnec- 
tten of any sort existed, ecamecCini the mediiim'a body 
and the table. 

Tet the medium Increased by the wcliJit of the tablel 
And the table crariied if anycaie walked betWMO her 
and it I Dr Crawford argue^veiy ri^tly, I think— 
that this Showrs some sort of jaoMMa o unn ect l oo be- 
tween the two. Wbat was the nature of tbie conneo- 
thm, and bow was It applied? 

Dr. Crawrfbrd provided himself with a spring bal- 
anoe When the table was In the air be pieced this 
in turn under all four legs of the tablOi No presrare 
was recorded He then placed It on the floor nodftr 
the enter of the taUe. No pressure was recorded. 
Whn, however, the platform sttsched to the scale wee 
raised several Inches from the floor a sudden preesare> 
was exerted upon it That is to say, although nothing' 
visible could be detected b et wee n the top of the balance 
platform end the tinder surface of the table, nerer* 
theless some Invisible something now resting upon the 
balance was supporting the table. And thta beam or 
column was also somehow connected with the body of 
the medium 

To make a bmg story short Dr Crawford worked 
ont— and conducted a number of tngsnioas tests which 
seem to prove— bis "cantilever theory" of 
levltatloQ. It is that there lasties from 
the rocdlum'i b«idy a colonm of nergy, 
which extends outward, und«r the table, 
and then rises until It comes Jhto con- 
tact with and grips the center of the un-^ 
dcr surface of tho tables It Is this which 
lifts the tabic When the platform of 
the balance Is ao placed that the loweet 
point of this Invisible column rents upon 
It, the rcactliin of the table is naturally 
■upiiorted by the balance, and the weight 
of the table thus registered When this 
is not the rase, the weight of the tsbla- 
reacts directly upon the body of the me- 
dium, as sliown hy the scales upon which 
the medium Is seated. 

This "psychic arm * for years quite in- 
visible was finally brought Into visibility,, 
in a red light, so that It could be seen, 
and was even photographed Crawford 
goes further He describes the gradual 
evolntton of a snnl-soUd substance, from 
complete InvtsIMltty, gc^ on before bln 
eyee— a substance cold, slliny, protoplas- 
mic, and reptilian to the touch. It wae 
undoubtedly physiological in nature, but 
apparently poss oan ert of attrtbutaa differ^ 
ing from any normal physiolofical acHvl- 
tiea, tissues or organs of the body 
Fortunateyr, this process of the exudatlnn of s fonn 
of "plasnia" hus been observed In the cssm of several 
other mediums, for a number of years past, and there 
can hardly remain any doubt that some such extraord- 
inary phenomenon takes place. Dr. vtm Schrcnck* 
Nflh^g, lime Bisson snd Dr Celey, particularly, have 
studied a certain young woman, Rva Carriers, who 
extrudea or “materlaliacs" this ptasmlc eubstatice from 
various parts of her body , and in her case this has not 
only been seen, touched and photographed, but motion 
pictures have been taken of the entire procem, and a 
mlcroeooplc analyats has been made of certain smaU 
portions of the substancea which remained briitnd, aftw 
it bad receded Into the body of the medium I Hmso 
micro^photographs show us that we are bsholdlDg a 
curious hodge^iodgs of apparently Uring mattor, thrown 
tofether helterokeltsr, and mom or less masmbtlng a 
tumor-growlb in Its peculiarities. 

AU this in ItseH la curious enough. But move gtranis 
things are to follow I nils^Jlving subotanos, wblrii has 
ben eon to isms^ visibly, from the nedtumfe Body, 
thn begins to take shape, and rapld^ tomo tts4t or 
Is molded, into bands, faesa and btta of bddlM which 
last a few momenta to v^vld lUkdtke mUty, and tlm 
festantaneonaty vsmlrii beck tnto the madiatt% b^l 
Then banda bava hean tonriiad, and It ^ nid that the 
fecaa, Fblla thav last are ex tr emsiy ttfe^duu 
ttMaaaie^Ifnmkly adndi wfeeily InenAMe nmnl- 
fffenMMMd an popo 


TWTHETHER Ihe ikpiic ri of not, we leem to ^e prettp 
yy definitt tPtJence Uiai Ae pspehte force, wftateker lU nature, U 
on occauom able to itep out o/ fhv wbjecUH realm of Aal- 
lucinationi, meJiumuttc troncei, automatic writing and Ae bkt, ond 
aciitallp create material efecU m the material world about ui TaUu 
do move, joum/s are produced, iomethmg which can be fdt and pfco- 
iographed and whose conimutlp can be broken bp paumg through it 
u extruded from Ae medium's person^ Le4XPmg behind him the purelp 
iub/eciilfe and mental phenomena of Ae pip^ic whuh one of the 
editors discussed in our April luue. Dr Carrtngion tn Ae present 
article ta^ up these external, objecUPc manifutatwns He catalogs 
them bneflp, tells what has been done m the wap of saenUfk moestsgth 
tion, mt/icates just what ^egress We hove made m Ae dvectson of 
proving their nature and their cause, and puts forward some mterestmg 
suggestions for further procedure m this direction As further progress 
u made, •we ihaH of course return to the subject of pspdiic science; hut 
the present article completes ihe senes of which it u a part, and which 
hos been rurmmg through our issues of the past stx months We 
hetieve a»e have formulated the present stale of thu sciefice os well as 
it can at this tone be formulated — ^The Editor 
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StMtatBg tiM FItv-M SbaU 
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Sjr B. B. Wlnlm 

V OUnilNOOB perlodicaU, Involvliig ttM «xpfikdltQi« 
of bttUoiii of doU«ni amiuftlly la printing nnd 
ftCTM and acral of apaco in which to atora, tm embodlod 
tn the precit act of piiatlitg may bo reaolQtlcmiaad 
by an InvMitliia of Rear Admiral Bradley 
A. Flake of Woahtogton, D O labeled 
aatha **Flalce Beading Machine” a patent 
haa bean granted the In ven tor The 
devtoe la almpllclty and compactneaa per- 
aiaoilM lending Itaelf to eaay carriage in 
nne'a coat pocket 

The Inatrumeot conaiattng of a tiny lena 
and a amall roller tor operating Uila eye- 
plere vp and d(»wn a vertical column of 
reading-matter, la a meana by which 
ordinary O'pewrltten copy, when photo- 
graithlcally reduced to one-hundredth of 
the apace originally occupied, can be read 
with quito the facdllty that the ItupreMdim 
of cooventhtnal luintlng type la now re- 
vealed to the unaided eye The device la 
only alx and one-quarter Incbea long, one 
and aeven-eightha tnebea wide, one-quarter 
of an Inch thlcJc, and welgha flve and one- 
half oancML 

More about the detalla of the machine, 
which cnnalata of four parta There la an 
extremely light frame, cumpoaed of hIu- 
ralnum. A atrip of paper la u carriage for 
the photomaidi^ lettering, which Ilea In a 
longitudinal groove in the frame. A tiny 
Icttfi, capable of magnifying tlie charactera 
ten tlmea, brings the lettering Into promin- 
ent review A roller, really the only 
mechanical part of the contrivance, aervea 
the purpoee of movlDg the atrip of paper 
along a groove la front of the lena. The 
forefinger of the hand holding Uie frame 
acta in tlila cnpuclO 
The lettering, reducml ten ttroea juat aa 
the lena has a magnification of eciual 
capacity, la tmprtnteU on a narrow atrip 
of paper which may be moved at will in 
front of the lena at a fixed dlatonce there- 
from. Tbeae tiny reiirewaitatlons or char 
actera are printed from a coptwr block on 
which have been photo-engraved, on a re- 
duced aeaJe, common typewritten matter 
The proceaa operates In the abaenee of 
type and Inmlvea no tytteaetting. How 
ever, thla novel ayeteni renders It poasible 
to pboto-engrave books already printed 
and likewise pablliOi reduced copies at a 
nominal expense for nae In the ^Flske 
Reading Machine.” 

Answering frequent Inquiries to the 
effect, “Does the use of this machine Ure 
your eyes,” Admiral Flske likens the effect 
thus expended to that of reading ordinary 
lettering with the unaided eye. Tlic char- 
aetm a|q>ear plainly by resaon of the lens 
magnifying them to the same extent that 
the photographic process reduces them. 

The structural features of the tnstrmmttt 
make it Imperative that the charactera 
remain at a uniformly correct distance 
from tba eye. Admiral Flske, In answer- 
ing the su g gestfona of the pnsaihlUty of 
the bistnuncnt caustng Jaded eyot, 
throws out the reminder that engravers 
tell Incesaantly at their occupations which 
la of striking atmlUrlty to reading by thla 
machtnn 

When reading the operator holds the 
device In front of either eye, propelling 
the paper tn such a manner that It fticill- 
tatea reading of the representations as la 
characterlatlG of reading a book or newa- 
paper A bHader, attached to the machine, 
can ba operated In obstructing tha view of 
the valued eye. The atratn of employing 
both eyes le thua obviated. Unleaa ^ 
htht Ig din^ ana eye la adequate to tbe needs of reading, 
Tbd nae of both eyea will doubtlten Invtdve tlie con- 
atmctlon ti a unit of the raadtng machine more 
riabmrate than tha preawt design 
fte diapaicfa with which one can read when using 
the "nake Raiding Ifachhte” la ramarkable At a 
Mngla g bm oa throngk fbe leas one hundred and twenty 
wordaimmaaMtevlew Admiral riake, in demon- 
ctwiag Ua thritatlfiii to du writer, rand akmd at a 


rate of SfiO worda a mteute. Tba writer, la turn, In 
givtag tba machine a trial demonatratlea read. In 
Mtancei, 287 worda a minute by actual count Tbe strip 
of paper oontalnlng tbe lettering la ebockful of words 
—304)00 on each side, to be exact Thus, flve sucll 
■tripa, with characters on both tldeo, would contain 
lOOjXN) words. In excess of the number possessed f»y 
an ordinary bonk or More graphlcnll} ex 

preaoed, psrhapo, Is tbe compariann between a package 
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of being read. The ”Flafce Reading Machine’ wioild 
cut the mounting coats of paper and printing Involved 
in this task of niagnllude tMmllaiiy, mllllcAs of dol- 
lara are spmt by tbe Federal government in tlie tmlt- 
Ilcutlon of bulletins tliat are never read, and their 
storage cxficts a further toll In the tonii of valuable 
MIHico Tlie ln\entt(ai lieing described would authorise 
drastic ecunoiules In these Instances. OUier possibili- 
ties outlined in i>ehaif of the * Flske Reading Machine'* 
^ ere sketched for the writer of this 
nrtlole bv the ln\ enter as follows 
1 The cost of manufacturing books, 
iiiagaxlneH, wcekltus and tierhuiM news- 
IHiiM rs will Ih. so reduci'd that 1d,0U0 
c‘i»|iUh Ilf on< of uveriiKc slw containing 
alsmt KMiUM) wonlH, «an U in an u fact ii red 
and sold tt» H pnlillsher for four cents 
each If 100 001) c<»|)les are issued, tliey 
(un Im* Mild nf (iiiirM, at uprlivniiich less, 
Jt Since the Ismi iinallt) of imisr must 
be uwmI Usiks, niiika/lniH and ne\\spn|iera 
used In reading nuKhlnc-s will last indeti- 
nirol> At pn^'nt th(> Ik gin to gi*t dls- 
oidoreil and to eniailile In a fiw jears. 

I The amount of ]>ap4 r needed for 
prlniinb am numljer of wurds will l»e 
dlinlnished \u nlsmt <me-KtxM«th of what 
Is netnied now 

4. An onllnnry btsik, magoxine or 
weeki) ua retIuiiHl can be sent b> nmll for 
one iHsit stngh 

Tlie work of mailing iKHikn niaga- 
xlnes and WHklliw will he enormously re- 
duced and the tranMiulHston of niafl by 
airplane much facllliutid 
0 Tlie siHice needed for keefilng books. 
iiiagaxIncM and diMiiinents will be enor- 
iiHtuslv dliidnlNhiKl 

7 Tlie c«»Ht of niiinufnc-tiirlnK iiiaga 
xlnes, weeklies anil ncwsiaiiierK will lie so 
greatly reduced that In all prolmblllty 
they cun Im^ ghen iiwa> , ussniiitng that 
advertisers will continue to ]hi> iim ut 
prt MHit 

8 Smaller prewar will suflire and 
therefora less (»iipliul will tie reciulred. 

0 IliMikH of reference sue b as enc^clo- 
pc'dlUH and dictionaries standurd Issiks 
like the UlhU and the works of Klmkea- 
peare and other pre-eminent authura. cun 
be sold for prU*es much less than thetr 
present prleoa. 

10 K\e glasses and specSacles will not 
lie required for reading. 

II The dlfTiision of knowledge will be 
pcrently facilitated because evfn the poor- 
est people will he able to buy the na»Ht In- 
Blmetlve nnrt entc^tnlnlng works. 

The *‘HKke UiNidlng Machine' Is the 
prodiiet Ilf two venrs of ereuflve effort of 
the Inventor His original attempt to 
devise n time hine for easv rending la ap- 
parently fruitful of nrhlevemmt Roni©- 
what of n eedmidence may It not he cno* 
sldored that this Invention of revolutlon- 
nrv iNiHsIbliltles has been introduced at a 
time when i scientific world Is dlsciisslng 
a book “Invention the Master Key to 
Pn^reHs also a produci: of Rear Admiral 
Rradlev K Mske? His creative genius, so 
wnnderfiilly productive while In the ser- 
vice of the Saw, Is not Inactive now that 
his ntlrement Is a fact 
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r Bmr AcUUnl FUU tanoMCnthur Ms torihw wMns i tha bUnder \m ms •Iim only 
OM art Is Mb* Mbit A olftM ritw of Om nwHiw mtcliiBA with iirip of mding 

BMtter Is poaftlcM A Munpit past of rotdliig imttor, roprodnoBd tn lU setosl bIk. This 

p«g« tostolH l«i«00 wofdB, aoort than M Umto m nsiir u wt found on tho nvomoo hook-xwi 

Th« now tedmlqaa of mdlDg teiggosM by Roar Admiral Flako 

of these strips and tbe cumbersomeness of a standard 
dictionary The lotter contains approximately 2,8ri0 
pages, weighing about 20 jsmnda, while strips, two 
Inches wide and nine Inches kmg, could inourporate 
tbe contents of a bulky dictionary The weight of 
those strips of paperwould beoaly two and a half pounds 
or about aiio4lKhUi of that of a standard dictionary 
Uterallyi tons of books are annually publhdied In 
tho muted States as retersnee guides with no object 


Alaroinum in German Cara 

0 \K of tbe most remarkable fmtures 
at I he recxnt Ibrlln Show was the 
rfliddl} Increasing use of alMmlntum and 
aluminium ullo\« not only for cylinder 
pixtonH iind crank cnnc'K but for other 
lairtH as well the iniinufac lure of which 
ha» l»ecoiiic an engineering branch i»f 
IlM own in which Home of the late alrcnift 
lunkerK, the Zc*|ipplln works at Stoukra 
iifhimg the reat, nn taking a leading part 
The iMnadbtllty of URfng aluminium even 
for tile manufacture of parts submitted 
to henw strain mainly depends on the use of an alloy 
with sUlccio, raising the coefficient of exponsiem to a 
figure close to timt of steel and Irtm Similarly to tbs 
use of armored cmirnde, some sort of "armored” alu- 
minium, n most resisting and remarkably light mate- 
rial. Is now obtained by embedding In the aluminium 
mam thin steel portiaas intended to transmit any ten- 
sile stremea, whereas the summodlng almnlnlnm is re- 
lied upnn to deal with compressive stresses. 
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SCaBNTIFiC aiiw;san 

The Treatment of Fuels by Direet Fhuue 

Coking Coal and Gasifying Liquid Fueb Rigbt in the Fin, Withom of tkini^ 

F. ^ank 




C OMBf BTIOV of fuel Ift tb« {MindpAl arnim of 
energy tn almost every Industry The devek^moit 
of tlilH 4>ni*rgy Is the Hi>eda1 task of luodem chemistry, 
the foundation of which was laid by the c u r r ec t un* 
derstandlng of (he phenomenon of combmitloa 
Any pnMvm of coinhuHtlon requires tWo substances 
oa«- which bums, and one which supports ctonhostlon 
The latter suhstance ordinarily Is oxygen from the air 



Fig li Diagrammatic scheme of the conventional re- 
tort, in which heat la applied to the ontaide of the 
retort walla, and comes to the charge only by pene- 
trating theaa walla 

lb every five cuhli of nlr there la contained ap* 
proxtmatety one cubic foot of oxygon, which is readily 
available for comhusUun Without oxygen ii material 
cannot boni« Unless ulr la supplied to an ordinary 
furnace the Are wlil gtt our Tim term Are, as used in 
the Indnatries. detsHhos the burning of fuel under 
evolution of light and heat The xime in which this 
evolution of light and beat lakes place Is commonly 
oallod a tiame 

In a retort heated externally In the old-fashioned 
way (Fig 1), fuel la burned In the flre-box under the 
retort In order to boat the material within the retort 


The highest eAlcicncy of beat tnuudiar and the grant* 
eat ntlllxatlon of the physlo(M!bsndcal prepeftlea oC a 
Aame can \h> reached only by bffngtng tiM matarinl to 
be heated Into direct, actual, Intiniata edtttnet vttit 
the Aame Where the heptlng of nofrbnmable ipn* 
terlala Is Involved, the direct appUcatkn of' a fiame 
offers no difficulties. The proeeta of banting oonlnM* 
hie and highly inAamroable subataacea, midh aa cbnl, 
petroleum, alcohol, etc., with direct live Aaroea, with- 
out setting them aAra and burning them, neeesattaM 
for Its soluticm years of rcaea rch work. After many 
difficult exiierimenta It baa been ao]Ted»ln an extremely 
simple and practical manner. 

Fig 2 Illustrates Its aptdkatkm to coal contained in 
an Iron retort similar to Fig. 1 The Interior Artng 
makes both stack and furnace nmMeeaaary In order 
to intnlmlxe losses by radlatloD, the outside of the 
retort Is covered with an insulating material such as 
iisbestos. and the inside la lined with e refractory ma- 
terltil, such us Are-brlck. The dame In this case Is 
pnidum] liy ImnUng fuel gaa and air which have been 
premixed In such proporttooa that there la preeent tn 
tlm mixture Just sufficient oxygen to bum the fuel 
gus. This nvtult is obtained by very simple roecbaAJcal 
mixing devices The combustible mixture of gas and 
ulr iM doUvered to the buraer at such a high velocity 
that tlie Aame cannot bum liark Into the dell very pipe 
As there Is Just sufficient oxygen present in the gaseous 
mixture to supis>rt the combustltsi of the fuel gas. the 
coal In the retiirt cannot bum, without tisfgn a ma 
torlnl cannot Iram regavdleM of tlm temperature to 
ahlch It Is subjected, even thnu^ this temperature 
be produccfl by tlie direct aiJpUcatkn of a live flame 
liie flame tempemture can be predetermined and 
regulated ncc<»rdtng to the chemical composition of the 
mixture from which the flame Is product The char* 
acter of the flume may ha neutral, oxidising, or reduc- 
ing, depending upon the desired result The flame 
comes Into direct, Intimate contact wHh the material* 
and it can Is* said that the material itaelf nets like a 
breaker In the path of the flatue The flume penetrates, 
and bums within, the vrflda of the entire mass fjit coat, 
without Igniting or burning the eoat Itself, and without 
humlng the gases and vapors given off hy the coal dn^ 
Ing the heating viperatloQ. The flame and the producta 
of conibustlon All the volda of the charge and aumnoid 
each Individual chunk of coat ftrom all stdea and eom- 


teto opfcp and Aged fhal gaaei and vaipois^ .wMitfb 
Icavlag the retort hr* mqdriiaed fekto coal tpr. 44<Nl 
from the advantages alreadF elatedt Impertani 
tkgial aaklnga are bhtatned id cAtUng down fba Utm^ 
n e eded far the heating opmthn. 

Whin It la deffired to gaalOr cowptet al y hU volatile 
matter of the coal aa weQ aa all Ased taiheih a fntnape 
la uaed. Into which ateam mag be tntvodncod, wrhw 



fig, St Dtogramnatlc ra pre e en t at len ef reCert ef the 
new etykb la which Aame actnally cem aa tn aontnet 
with the chargn even tliengh this be cemhnatiMe. 
wiihont bnmlng It 

la decomposed into hydnwmi and iixygen, end the Axed 
carbon is converted by tbs Uberated oxygm Into caitsm 
nmooxlde. Ash remains as a sole reeldae. This ap- 
pamtiif can also he used for the complete gaslAce- 
flan of solid sndl liquid fuels at tlie same time. Coal 
or coke and oil or tar are ted In contlnuoualy, together 
with steam, and urn subjected to the direet action of 
live Aames at their highest calorfAc mtsnsltjr The 
resulting gas will be a mixture of coal gaa, oil gas, 
and water gas, depMdtng on the relative quantities 
tif acHId end liquid fuels used 
The statloiiary gastAcaHon furnace Aor liquid fnehi. 


The smokestack removes the products of c«mihniitloo 
evolved In tho Anybox, and draws a ctaUnuous 
supply of ffesh air through the fuel bed The 
producto of combusthm carry away through the 
stack a grmt deal of heat which must he mn 
aidered as lost, for It Is not employed la bcnflng 
the material In the retort The greater this loss, 
the lower the efllctency of the furnace. The Are 
heats first the material of which the retort Is 
made, wbirii then transmits part of tlic heat 
which It receives from the Are-hnx to its con- 
tained material Part of the beet evolved In the 
Are-box la Inst througli radiation from that por 
Hon of the retort not Imlosed In the Are-box and 
another port Is lost tlirongh radlathm from the 
watts or brick work of the fumacn 
Huppoaing now that the material ntntalned in 
the retort Is coal und tliut It la desired to coke 
this crifll fay bfsiUng It to the temperature noces- 
NHr> to drive off all of Its moisture and volatile 
matter First, a fire Is started under the retort 
hy Igniting uoroe fad and the coal Is graduslly 
lieiitiHl through the anils of tbs retort In other 
words, the walls of the retort form u barrier 
lieiaeen the oml and tho Are. If this harrier 
rt*iiH»\*ed or even »inly broken, the coni Itself 
wutild fall Into the flames or be set aflre by them 
The walls of tlie ret»>rt transmit most of their 
heat to the nearest Inver of coal, and throughout 
the entire f>p( ration this layer of material nearest 
to the M alls will attain n hlght^ temperature than 
the piii't of the i barge further away fhnn the 
walls. Umg after the nearest layer tma been 
converted from coal Into ct»ke the more distant 
layeni will Htlll l»e coni and relatively cold. Ooke 
Is an Insulating mHterlnl--4hat la to soy. It Is not 
a good etadneior of heat After the flrst layer 
of ctdw has been formed, a ctmdltlon ban been 
reached wtiere the remaining coal is heated ffom 
the ontslde of the retort through the walls of the 
retort and through an Insulating layer of coke. 


pletely cn^-ekq) It The coal la deemnpoaed hy the beat 


•UUsnaiy garfimtie« htsacA Af Ow MiMAtype fw 


la qplte of its omall sUs^ has dellversd tn actual 
oparatton In the phdit at Oakland, Chill, at 
the rate of over SOOlOOO cubic feet of fuel gas 
per boor made from ordinary fuel ott and ataam. 

< live flames play dtrecUy upon a refractpqr bed 
of broken flreiwlrit and A»rm flame nrewui 
through which atorataed oil and steam are drawn. 
Tlie atomised oil In pracHoe Is eomptotelr vapor 
Ised before it reaches the flame woe. and la da- 
onmposed therein Into Axed fuel, gaaaa and resi- 
dual carbon, which In tom la snbiected to a 
rigorous watergaa reaction with tha ateam. The 
lalmr cost In connection with this fOimaiia is 
nsAftklble Qas has beA made by this new pmeas 
from about the soma amount of oil as la required 
by many aaatem ooaKgaa plants for tba taere 
purpose of carburetHng or enrlchUg the coal gaa. 
This gas la snltaUe for dty dlatrtbutkati M It 
pftSfliiflss all pnqwrtles required for heating and 
lHumiiiatbig pvrpnaoib It bos the added ndvan 
tags that It does not conta^ naphthatene or enl- 
for eompoonda. The mVar In the oil la eonvurfed 
mao aoifnr dioxtde, wfalefi la abaoebad fay the 
water la the acrubbor Tbe cbeqricnl analyris 
Of the gas aboWB a nltrofeon contaat whleb In 
certain oasaa nay be as hM as 90 per mat, with- 
mti. however, lowering the fuel valne of tbe 
gas. 

The reaetkm whkh are up be t waw atadm 
and oil vapors at the high temperdtuids pmall- 
tug to tbe flaiqe ecreena are toot yqt dednltidy uto- 
dentood; and adequate meene for tba. odrreet 
, cheuMcal IdenOfloaMi add aaiUyris of jdto epto- 
pfftwBts of gas toads at thaae btoli tMhDeratiMg 
iM«» Mt Um a vn ilffw t to (ptoMI^ 4 

of to, fM| mid* % Mb aid 
oitiac bcuenMai Ftor DfgDttal ndfiigiia tba dMunr 

ZSS wum^iuUlmr 
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The Heavens in June, 1922 

The RmooI Reports of tufting Ladtudest and What the Astronomer IHskes of Them 

By Prof. Henry Norm Ruseellf PIuD 
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/^Vn U ihs moit IstitfsttaMC et teemi Attmuniitcsl 
lBifs«tl||«tkSw-* 4 dtd St the meetlBg of tho Amer- 
Ices istyofifHalcsl eoctotjr last l>eoeinber. but not fvt 
ptSbtUtM IS fan Swli with the appanatlj unattrac- 
tive tofile- 0 t maMfument of latltndo. 

avuryoSt Iwm ttot the latltwlo of an ohaervoc— 
wbothar os s lAils at aaa or at a Sxed obacrv at orr' U 
dftarnbiM t>f ofMiamtlosa of atara. If vra could find 
a atar wliteh paasaO diractly owrhaad (through onr 
aBStth), onr latltuda-HiF roughlr, our dlatanoe from the 
equator os iha earth-^-would bo equal to tbu aiai'a 
SaettMdks, or dtitanea tai dagraaa from equator In the 
haavm* dOior star will do if we can find bow 
far It ta ftoo tlto smith when tt croaaea the meridian, 
and If wo hPov bow far it la from the odeetial equator 
UntU abost 89 yoara ago It was belloved that the 
latttodt of sny polst of obaarrattos, Sxed on the 
earth’s amrflaes was always tbo aamo. But as obaerva- 
ttoaa heeaBw mora prsdas it waa found that than 
was actnaUy S aUtbt oartaMos la laHlado— amounting 
to hut a tmtha of a te co sd bi all, bnt tmquaatlon- 
ably roaL Thta waa Srat aotloed In Germany, and 
oosArrood ahorOy afterwarda by obamvatinna In Hawaii 
by an expoditkai amt fbr ttw purpose, 

Tbcae abowed that Whm tho latttude of the 
Buropiaa atatfon tscraaaed that of the 
Hawaiian post dec r c a aadt and bmoe that 
tbo oarth’a polo waa movlnf, rather than 
olthor atatles. Bofore losg the probtam 
araa fally aolvod, sudnly by the lahora of 
the Amorlcss Chandler, who found that 
the modes of dm polo could bo ropro^ 
amtod aa followa* 


rata of use foot annually Certain geokiglsta aaggeatrd 
that tbU might mean Uiut this purl of Oallfomln wim 
really moving northward — perhape as a t»srt of one of 
those great moveuocnta of (he earth's crust which end 
in slipping along lines of fracture and thus cause great 
earthquakes like that of 1900. TTklah la many miles 
from the particular fault-line along which the motion 
then occurred , but the suggestion was of grent Interest 

It has been carefully tested by Dr T^ambert of the 
Vnltod States Ckwat and Geodetic flurvsy whose con 
dnalons are those referred to at tlie beginning of the 
present paiier Dr Lambert confirms the Inrrease In 
the latitude of 17Uah, but finds that a similar Increase, 
at an almost equal rate, appears in Maryland — where 
It certainly cannot be attributed to the California 
earthquake! Moreover, a almllar northward drift is 
Connd in Borope and In Turkestan, while the Japanese 
stmtbm shows no change at alL 

The Latest Pniile 

This looks queer at first right On the average, all the 
statloiu aeem to be moving northward ! The north pole 
cannot be moving ti»ward them all at once. Is it pos- 



Hgw the Fate Behaves 

Starting with the average porition of 
the pole-H( fixed point — we may Imagine 
another point moving about this in a 
circle, at a distance of about IS feet and 
with a period of 14 months, while s 
aerand point moves about the first moving 
point la an sloogttBd ellipse once a year, 
never getting more than about 12 feet 
from it This saomid point gives the po- 
ritlon of the **tnstanteneoiui pole^— that 
la, the spot on the earth's surface about 
which It turns on any given day Tho 
comblnatian of these two^infiiMBCM may 
duuigt the distance of an obsenrer from 
the pole by as modi as 2fi fbet each way, 
prodndng a variation in latitude of about 
half a aenmd of arc. Both terms in the 
mottoo were promptly explatned theoretl- 
caUy*-4he 14-iminth term sriring from a 
natnral tendency of the spheroidal planet 
to wobble a Uttle, and the annual term 
coming from chawgre (a the ocean cur- 
NOU) Mc^ With the wanaii Tl» Utter 
tend, IB pertlcnUr, ii not qelte the eeine 2t lotf .3*1 la. 14 . 
tfom year bo year, and It became evident At to o'vMi JumSS. 

that if the foU value of modem instru- At OH e’riocki J«w •#. 

msnts waa to ha realised, it would be Tk« hmn sim m Ib iburiud Timm. Whei lo^ wmiwii tin* la In afiaot. thav 

irat ka vwda ana hanr heart U Moalc on Jnaa T ate 

NIGHT SKYi JUNE AND JULY 


thms based on them will fall to allow snfllclenti> for 
the slow souths urd average motion of the starn In the 
heutenH, they will gradually ohlft to tlie southward of 
their calculated iMutltluns and tho calculated latitudes 
will come out too fur to the north 
We may therefore Kulwtltule for Uie Improbable hy- 
pothesis of tlie hulglng of Die eiirtli tbo t<t> probable 
tme that tl»c old olM*r\ittloaH of the Hlura were allghtly 
In envtr 'Xlie correotlon to the i»roper ntotInnH which 
would remove the dlHcre|aim> In only ultout 0 005" per 
>ear, and for the inoHi other piiriKiMm (oiild Im forgutlen 
entirely 

Hut when thlH eorrintlon Iuik lHH*n made certain 
atiinU shifts In tho latitude of tlu viiriouH KUitionn re- 
main Tlie Kuropean otHwrvHtorlen kIiow practically 
no change , but the American stallonH Indleute a north- 
ward drift though at tmly one-half the rate previously 
Husiiected. while tlie JaiMinese MtHlIon U moving south- 
ward at about the same rate 
This Met of chungea run be explained hy a real mo- 
tlim of the north pile In the dlrpcilw of the American 
etmtlnent, which wv»uld take it away from Japan, and 
hardly change Its dlatanee fnun Kurnpe at all From 
a careful dlHcuHfUici of Uie observatlnns 
Dr laimbert finds that the pole, during 
the last jt'ura, hna been moving toward 
77* went Hmgltude at the rate of 0005* 
per annum, or alx Inohen a year on the 
earth's surface TliU iiiution ia, of course, 
in addition to the periodic changos de- 
scribed eurlter The 20 years of obser- 
vation make Its reality very probable, 
tbcbgb not yet certain , but another decade 
or two will nettle tho question. 

If this motion of the pde continued In 
definitely, it would niiioimt to about eight 
miles In a million ^eara. Of ciairse, we 
fiave no way ul nil of telling whether It 


hM iKvn unlfiirm In the past, or will be 
In the future or whetlier It alters Its rate 
and dlrw thm from (‘inlury to centur) 
It Is prhaps wtirth pointing out ex 
pllclll3 that llte inrdlon lndlcuU*d by oh- 
Borvatlon will not ikv im> thing to explain 
the great rielstocene gluelathA of North 
America This was pnrfwhlT In full swing 
fur less limn a inltllim jiurs ago, when 
tho pole if iiMi\lng in the tniinner Indl- 
nite^ van onij a couple of inltes fnuii 
Um present lorurhin 


At 9 o'eioeh i July 7 
At SH otiookt July H 
At I o'doeki July B3 


unr io t(Mp track at It, amomit tqr 
•padal ataarrAttaaa. 

Ab iBStABUtBal amBfMMBt wa, thM»- 
Ibra nadB br ariilch five ntwrrvatoiiea wan act «p 
im tka iMralM of 80* S’ north latttade, and ohowv a - 
tUM OC tho latttv* arero made oo «**<7,fl**' 
wltti aantth t a l aao Bp aa i Batronwata eapeeiallx daaliiirt 

to |d,a taartta <rt tl» hlghart attalnaMa accoraey Oro 

of thegq was in fisrdlnla, the next, counting 

oasitaidf hi TpilwataB, tho third la Japa n, the A>i^ 
at callft, and tho Mth at OalthaHbarg. Md. 

Among thMfi tfifiy dhclrtle tb# pels cn su ridss, so 
that tt inovn in sny diraetita without spprooefa- 

IB| atSa^^ o< ai^ frooi aoiiie other , 


— pji tti 64ft la daaUj ehecfced. 

Mm M jaaih* aroih at «Maa itatioBa haa laede « 
PMi^ WtMMJho periodic Bwtkaa of the poto with 
gnat acMPracp. Satatlthlataaaoaelory. ttaaw 
pan SUbM. It Mtl noted a fear jreara ego that te 
add^,* tha pietodio doctaaBoBa, tha latltuda 
VIM OmH-B itaM tjmdtner to lacrea m A plot 
^,Uio.jtMin|a‘ valBM dariaod ffoa* the ohnwatly 
«( o^.pMf iMr eBethar (when yreeted for the 
^ Siwnd that M etoct w BBiiaea. 
M6r fwft of kboat OM* par pear. 
WMh to tin pole at the 


rible thst ths earth Is bulging out In the north, and Its 
whole surAice moving ilowly in thot dlreetionl By no 
metno, the physlelst would snswet-Hit tetet. by no 
meens at present known to sdoiee. Fortmuitoly, we 
do not hsve to invoke sny such wild explansticA The 
observed facts, reduced to their simplest terms, mean 
that, whereas tbs stars which are observed for latltado 
used to peas through certain definite points near the 
Mlth, ss spcn from these ststlons 20 years ago. they 
now ptMS sUghtiy but p erce pti bly to the smith of these 
poritions. Tills means rither that the Molth (from 
whl^ the poritloos siw measured) has moved nortb- 
ward-^r that thq stars have moved southward. Now 
the stars on the observing list are sdtuaity in riow 
luotlun In the heavens, like all the other stars, but 
these ’’proper motiono’' have been allowed for In work- 
ing out the observations. Before we cm allow for 
them, however, we most meesure then; and tfala cm 
be done only by comparing modem obeervmtloas with 
obsemtms made many years ofo (often s century) 
Tbssq oUttr obeervttkxig wm not os acenrate os cm 
be unde nowedsys, md It may be thst they were oil, 
on tiM everegs, a Uttle wreng. In this cese the colcola- 


The Planets 

Mcrcur> 1 h In OfinJiinLihiu with tlw Him 
csi the I 8 II 1 , HDd iM \lMlble only at the l»e- 
gUuilng uf lilt uHinth. JuHt after Munwt, 
or at Its Horn*. In tlie dawn 

VenuN Is an e\enlng Mfnr In Gciulnl and 
Ouncer \erj fjir north, and 0 (>rregpond- 
Ingh c<iDsi»l4 iioUH. Tlkough not >et at her 
grealcHt Llongntlun. ohe nmulns In iin»in- 
Inent Might until p M P Af or later 
Mara tfl in opfioNltloa on the lOtit und 
Ih nearer and brighter than fur a doien 
veara. IIU closest Hppronth to tho earth 
ci»meH on the 18th at a dlstancv of a llllle 
over 4J mlUlun mlhw. Unfortunately for northern ob- 
survers, be is In dccllnaticci 26 degn'ca wiuth. and 
reaches an altitude uf only 24 degrees on the meridian 
of New York This neceMdlates onen looking througli 
twice as much air iih would U* In the way If the planet 
were higher in the nL> Kwai with a mnall teleHrope, 
however, the priniipal surface markings may be 
If the air la steady 

Juidter and Hatum are In Virgo ahnut 7 _ 

aiMrt, and are consiilf uouh fn»m the twilight hounTwell 
cm In the night Uranus Is In quadrature on the 4th 
wiest ot the mm in Aquarius, and olwervable In tiie 
morning. Neptone Jh in Oancer and is ohservahk until 
about 10 P M in the middle uf tlie iismth 
The moon is in her first quarter at 1 P M on the 
2nd, full at 1 1 A M f*i tlie 9th, In her lost quarter at 
7 A M on the 17th, and new at 11 P M im the 24lli 
Rhe U nearest the earth on the Srd, farthest off o^, the 
leth, and in perigee sgsln cm the 28th Itortng the 
month she passas near 8atum on the Srd, Jupiter on 
the 4th. Mara on the 9th, Urmns on the leth, Mercufy 
on the 94th, Venus and Neptune on ths 27th, md Raturn 
again on the momlng of July 1 
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The Inside of the Question 

” What la the Blatter with Our Colleges, and What Are Ih^ Going to Do About It?** 

By Dean EUery of Union CoU^e 


G HAM' fur the sake of argument, that Mr EMIma's 
< rl(l<.lNius vt tlio American college undergradiute 
untl iff tlie American cullege hk reporteU In this Janmal 
In ttie Nut ember liMUe, are baaeU on fact They are 
not ImuhmI un fact, but ve will aHHiiiae for the moment 
that tliey are, fur even then. It 1« eaay to abow how 
unJUKtlfleU they are bur example, be complains that 
alien the cotlegeii graduate yunng men with a grade of 
on, they are sending out into the world youngsters who 
have been right only 00 per cent of the time, and he 
HtRtes ttiat no industry wants that kind of a man- 
one who la right only 00 per ctnt of the time The 
answer to that Is easy Tlie college undergraduate 
during All of his four years la constantly breaking 
new intellectual ground , he is meeting new subjects of 
thought, he la forming new mental concepts, he la 
exercising a new net of mental *^niuscles.*’ Under those 
4^AdtUons mistakes are Inevitable Wo do not remem- 
ber how many tumbles we gut when we first attempted 
to walk, without help we should have tumbled more. 
The flntsbed pianist and violinist probably do not recall 
with how great liiNkr they ran their first scale and 
how many errors they made 
In tlie performance of their 
first piece Mr Killsun him 
self was probably riglit a 
giMid deal less than 00 iter 
emt of the time when he 
ftmt began work upon an 
Incandencftit electric light 
K<s even If It were true that 
the numerical grades given 
to the C(»llege undergraduate 
reprcMSnt the pewentage of 
time that he Is right , since 
he Is craistnntly at work In 
fields which for him are new 
fields, if he is right 00 per 
cent of (be time, he la a 
pretty good worker 
There Is no basis of com 
parisun between the under- 
graduate and most men In 
professional or business life 
The man who Is right nil the 
time In life U likely to he 
the one who Is doing one 
single thing in an (dfice or 
a factory, who is meeting 
one set of condltlims to 
which experience hiui accus- 
tomed him. He may be the 
man who Is turning out day 
after day one small part of 
a complicated machine he 
may Iw a clerk who gathers 
and distributes stereotyiied 
business Infonimthm , he 
may be a so-culloit ofllclnl wlio makes quotations upon 
the basis of a carefully workedniut si heme of coats, 
or he may even bo a still higher executive who Is 
**dlrertlnK** the actlritles of men In set and definite 
channels. The numlier of men at the tup of Industrial 
urganlsfltlonH who arc reMpomUble ft>r the Huccesafnl 
condncl of work under new and always chunglug no- 
dltlims Is Just as small, relstUely ua the numlier of 
cikllego boys who rank high In their ilHases, and the 
reason Is the same In both cases. 

We could safely leave the argument here hut It was 
all made un on assumptbA, that the grade of 00 In 
the work of a college course reprewnts the fnel that 
that Individual was right 00 per cent of the time It 
retiresenis nothing of Ihe sort or ratlier It reiiresenls 
It giSHl Ileal more These arllhmetical grades ghen 
llimiighmit the educational system, while npparwitly 
n^tin^senrlng eltlter the percentage at correi I Informa- 
tion which till student possesses or the number of 
times lie has Hucc«*ded In the total number of efforts 
made, ootuiilly show where tlint Individual stands In 
the scale of Intelligence It Is a compnratlve figure , It 
shows the nlatKe fiosltion of undergraduates. It 
metms that there are some untt4*rgradnBtes who are 
highly Intelligent quick to learn exact In their work, 
correct In thair iN^nchislons Indefallgahle In tlielr labor 
There are others who are not su gifted. If there were 
no colleges at all ihere would still lie the same grades 
aromig Individuals. Any ilnles of life will show the 
aame relaUve condltlims In men who have never been 


advanoed students only and to be relenaed fnwa the 
monotony of teediing foenhnHSl does not appreciate the 
fine opportunity that Is bis. 1 cannot say what the Col- 
leges are going to do about It. but I can aay that when 
the college can have email Instructional eeetloos, and 
when It win bring ite freehmoi Into tmoedlate contact 
with Its beet, strangest and Aiiast tuenu there wtU tn 
an ImproTenent In Its produotSi The good men who 
are products of the present pr ocem win be better men, 
and there will be more of them. 

The Age of tho Bnrtti 

A t the meeting of the British Aseodatloo In Bdln- 
burgh in September last a Joint dlecoaslon oO the 
age of the earth took place under the snsploea of the 
seetioiM for Mathemstles; Geology, SSoofogy and Botany 
The Inadequacy of liord Kelvin's original estimate of 
twenty or thirty mllUon years has long been admitted. 
The mure recent estlmstee are for a much greet e r age. 

liOrd Rayleigh enastdered that the most accurate eetl 
mate of the age of the earth can be derived from the 
rate of radio-active dlrintegratton. Uranium patM 
through a eeries of sneceeslve stagea during ita dlflB- 
tegration which terminate in an Isotope of lead, having 
an atomic weight less than that of ''ordinary** lead, 
but chemtcAlly Indistinguishable from It The order and 
rate of this dislntefratlon through suoceaalve stage* are 
kntfwn with a high degree of accuracy, ao that a deter- 
mination of the amount of the Isotoiie of lead preaait In 
minerals containing uranium enables the time when 
disintegration commenced to be assigned without very 
great uncertainty In this wsy an age of about 1,000 
million years la derived from pre-Cambrian rocks, 
Profoaaor Gregory dealt with the geological estimate 
of the age of the earth, based upon the salinity of the 
see Estlmntes obtained In thla way varied from 70 
to 150 million years. He pointed out that the argument 
suffered fnim three fundamental objectioiii. It was 
nssniRed that Ibe sea was originally fresh, although the 
oldest fonna, the Cambrian, hud marine ebaractertetlca, 
and the cuntrast between the fresh water and marine 
fauna In Palaeoiolc times 
was as sharp as It Is today 
There wras also no allow- 
ance for the large supplies 
of sodium chloride raised 
from beneath the eaitVs 
surface by magmatic waters. 
Further, a uniform rate of 
denudutloo was poatulated, 
whereas there have been 
alteraatlng periods of qnlcfc 
and slow crustal roovements 
the earth Is now under the 
Influence of a time of quick 
movement, with consequent- 
ly, denudation faster than 
the average Taking these 
three csusm separately, Pro- 
feesur Qregtiry eetlouted 
that, to allow for them, the 
age of the earth deduced 
ffoni the Mllnlty argument 
should be multiplied two- 
fold, three or four-fold and 
five-fold respectively Be 
conclnded by stating that the best known geological 
estimates of the age of the earth reqolres to be multi 
plied ten or twenty fold la order to agrde with the 
physical estimates, and that this Increase la consistent 
with the geological evidence. 

I>r Jeffreys stated that, from cottfdderatlons of the 
temperature dlatrlhutlon downwarda In the earth's 
cruat, allowing fur the radlo-fictlve content, and alao 
from the tidal theory of the origin of the sofar system, 
he had separately devised concordant estimatea of 
about 2,000 mlllton years sines the soUdlflcstlon of the 
earth's crust Thus with revised Oita, two of Lord 
Kelvin'a methods of rensostng: have, been brongbt Into 
agreement with the resalta derived from other physical 
uethoda. Ixird Kehdn'S third BWtbod->-the eontractlcn 
hypnihesia--u not vaHd ctt account of the eriafohee of 
other sources of sfolhdhenargytf 
It win have bteen gatherad that, on the wbode, theee 
Is now a nittsfactoiT agreement betwem tlm iwniTts 
of amniDeats based upon estroiufinleah phyricat and 
geotoglesl coiisiderattons. These tedicste an age od the 
earth, slace solldideatlont of Ijm ndUkin yearn 


in college What A and B and C and D, or 00 and 70 
and 80 and 00 mean in a college Ufe is nothing dif- 
ferent from what $1000 a year or $2000 a year or $0000 
a year or $10,000 a year SBeon In a life outside ot 
college 

Tet, there Is a need to answer directly the questions 
at the head of this paper, which are takoi from the 
reported interview with Mr Bdlsun In the November 
ScnfMTini Ameucan There are certain faults In the 
prucesa of college (raining which, if corrected, wonld 
enable the colleges to do even briter work than they 
are doing now When the qnestlon, "What Are the 
CXillogofl Going to Do About Itr* Is aimed at these 
faults, every college oltlcer Is thonghtful, for he knows 
that criticisms based upon actual fact most be met 
serionsly The process of training which the college 
affords la now handicapped by two things large nnm- 
bers of studentH, and small numbers of experienced 
teadkers. Tho first means large classes of laMnictJtm, 
so Urge that Individual contact of mind with mind Is 
almost Impossible, the other means that when these 
Urge classes are divided Into small Instructional aec- 

tloni, there are not 
enough experienced 
teachers to go n^nnd 
Tlie large class Is a 
menace to the output of 
a very fine product 
That Is universally true 
where anything other 
than a mechanical proc- 
ess Is Involved A good 
cook may make a d^ 
Itdons p 1 e. Delicacy 
may SHU be present If 
be makes two pies. At 
some point delicacy is 
Inversely proportional to 
the number mnde at 
one time Mark Hop- 
kins and one student Is 





EDISON ha» had ku luy, and 
what he Aoi uud ha$ beat 
uncompbmeniarjf to our colloga and 
the men whom (hep are turning out Sereral 
eorreepondente hope written at comtderabk 
length in rcp(p to hu romarke that appeared 
m our November imic, hul most of them 
were too buep attacking hu theorp that a 
memory test will result in the selection of men 
of executtPe abibip to pay any attention to 
what he said about the colleges Dean Ellery^ 
howeptr, whose porirail u shown, from long 
experience with the colleges and their problems na(iifali|p was more 
aiereiied in (hu side of (he ifWen(or's views as reported by a member 
of our editorial staff We thudt he makes a very good cose, eund are 
glad indeed to gme him the space in which to make iL — ^The Editor. 


still the Ideal college BInrk Hopkins and ten students 
might produce goial results, but Mark Hopkins and fifty 
•students would result In ijoorer product There Is a 
limit to the extent to which a man's personality and 
mentality can roach under a single set of conditions. 
We may hoia* for n dny when there will be no classes 
In our colleges larger than ten or a doten students. 

If the collegea are fortunote enough to be able to 
divide large cIhwwk Into small aectlonfi, the quality of 
the work dooc will be Improved In all tliose sections 
when each Is In charge of experienced and snccessfol 
teHihers. The freshman year and the senior year are 
reltttlwly more lmi>ortunt than the sophomore and 
Junior year, and iff tliese two, the freshman year Is 
more Important than the senior In that period t^ hoy 
muNt get accuatomed to the larger freedom that comes 
when the restrictions of horad are ttVeawoTL He begins 
to be controlled from within rather than fraiq without 
He learns to asHuroe the reigMnsiblUty of making his 
own choices. It Is the period when the boy needs the 
strongest, the most InteUigint and the finest pedagogy 
The full profosaor of the colleges who asks to he given 
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Inventioiis New and Interesting 

A Department Devoted to IHoneer Work in the Various Arts and to Patent News 



A bnuh f«r wwj ciMto««r> tkrown away after naa, la aude poaaible 
by thla amngtmaat 


Th« Sanitary jiving Bniah 

S ANITAIIT rcqulretnaota enforced up- 
on bnrber altopa and Blmtlar eatab- 
llahniMita theae days are pretty aeverct 
and it <» nut always a slniple matter to 
know Just how to proceed with the baai- 
neaa of ahoylnu. nmolcnriog, ituuaaglng, 
etc , In accordance with tbo demanda of 
the public h(*alth nuthorltlea. One of the 
pnibhatM revulvea about the shayltig 
bniah. We all know the extent to which 
the deadly anthrax germ larks In thlOt 
aod atiUirax la only one of its poealblll- 
llea. Btcrlllaatlon of the bruah after 
each usage la easy to say , hut It la leaa 
eagy to do, Icaa eagy attll to keep an eye 
on the Individual barbers and see that 
they do It — and It costa money Nor Is 
It of much avail to sterilise brushes In 
a puddle of dirty water, such as Is some- 
times seen In use for washing gtasaes at 
a carelessly conducted soda fountain 
The Inventor has come to the rescue 
of the Isirber In this predicament, and 
has provided a brush that Is used only 
once, and then thrown away A Utile 
tuft of risul fiber constitutes the busi- 
ness end of the brush, and It Is clipped 
Into the handle and usetL Then It is 
released and a fresh tuft substituted, 
and Instead of being more or less cleaned 
for reuse^ tlie need brush-end Is thrown 
out The principle of the safety rasor, 
In other u^ords, Is applied to the brush. 
One handle, many blades, has been a 
familiar situation for some years, and 
now we shall have one handle for many 
brushes. 

SimpUdiy ia Hom CIuiim 

R ADlATOn hose clumps are one of 
the banes of autoomUtlng Ifost of 
US have struggled with screw-driver and 
pliers, trying to hold the one end while 
we tamed the other, to loosen a recalcl 



t>>» ifc«n U tto IUiiMtr>fctow Um. 
gMl iNhM away ta dww 
niH la d uui li M 


traut clomp, and most of us have been 
stranded with an old clamp that has 
Just been removed, that 1 h hardly fit for 
service again, and for which we have no 
substitute A clump that works wltlsmt 
a screw sounds kvmkI, at first thought, 
until the awful thought comes that if 
It has no screw It certainly must have 
n spring But we illustrate u clump 
that has neither screw nor spring — ^un- 
less one Insists upon tlie tcchnlcullty that 
the claiup Itself Is a s|irlng It works 
by means of little ‘‘udjustmoiit slots," 
I lie edges of whh h are raised HnfflcloDtly 
to catch and Isild the paivl, against the 
spring-action of the ilanip Itself, alien 
one pawl Is pressed into etigageiiient It 
has five of i\ww slots, giving a range of 
three eight Inch slsea. Tlie lever that 
works tlw pawl Is otwrated uttli one 
finger, and the damp can be attached In 
a fraction of the time ordinarily re- 
aulred. 



The hose damp that woths without 
■crew or spring 


Hie Haiiimer<Blow Timer 

E VKUTHODY who has ever driven the 
universal ptipulor-iirlced car for any 
distance knous that Us weak siiot Is the 
timer Every garage mechanic has his 
favorite reiilnceinent timer, which he ad- 
\ocates and pnts on If iiermltted, and 
which usual ly does give better service 
than the one that came with tlie car Of 
llieso reiilui^ient timers, some give tliefr 
belter service through tlie use of bettor 
materials. These nre nice enough to 
have on your flivver, hut they do not 
make nn Interesting story OccnslonaJly 
we find one that bases Us claim to 
superiority on a different moile of otiera- 
tlon , and then we have a story to tell 
One of this kind Is Illustrated lierewith 
The trouble with the standard timer 
fur the fitvvur Is that the brush and 
the contact posts make a wiping eontact 
while the brush U In rapid zotatton. 
After a few mllUon tuma It U Mif- 
evident that the contact surfaces ore 
going to get worn, that contact will be 


less clean, nnd that the HimrU will ac- 
cordingly be lees effleient— If, indcetl, it 
Is not now and again jum|>ed entirely 
The timer we Illustrate dirTers from the 
usual type In tliat there Is no current at 
the point of wiping contact The r<dler 
acts not as an eleclrtcul ineiulier at all, 
hut simply as a cam It nlrlkes one 
poMt after the other as It mtntca, and 
drives each down, ngalnst the pressure 
of a spring, to make a liaininer-ldnw con 
tact at the gap shown In the lllustruthm 
It Is clear enough that the roller Itm^f, 
and the iiost against whh h It ilell>erH Its 
pressure, may become so seriously worn 
timt thev would utterly fall to function 
electrically, and >el the sliiMk of contact 
would remain suflkient to drive tin* 
floating hammer home and make tbo 
necessary clectrli^l connecilon at the 
gall. 

A Serew-Driver for an Emergency 

O NE of New York s prominent (ill- 
sens was recently locked, with Ills 
wife and right servants. In his air tight 



Some details of the inrangeMent by 
which the live axle My be removed 
through the hub 


wine collar, which has a combination 
lock In the pitch darkness he mtinaged 
to break off the blade of Ills pocket knife 
ond, using tlie stub as n screw-driver, to 
remove the romblnutlon plate of the luck 
from the Inside of the vault door, re- 
leasing tlie party Just about In time to 
a\oid serious respiration difficulty The 
tale Is told merely to demonstrate that 
one never knows when one may need a 
screw-driver A thln-edged washer, car- 
ried In the vest pocket, Is the latest Idea 
for an emergency wTew-driver, and will 
usually do the work unless the screw Is 
too flmly set. 

A DouUe-Dnty Table-Tool 

A DOUIIT.E ndviintnge Is to he gained 
by using this de\lct% tn\en(ed for 
the purpose of mixing salads In tlie 



A pocket screw-driver for use In n 
hurry 


first place, the iKiusewlfe always has 
the iie<‘eHsiir> fork nnd united so 

that tls> KtNNUi (*un lie used for measur 
Ing, the fork for stirring, and the c*om 
hlniitlnii for lifting Its* lettuce up and 
down til the |n>wI Another advnutHge is 
that tiny lire niiide of horn, doing away 
with rust and corrosion of iiietul from 
tlie \lnegar ami salt used In the salads. 

An Innovation In Axles 

A 1 1\K axle lhat (im lie removed 
through the hub-hole of the wlioel, 
without rmno\lng the wlieel or even 
Jacking up the Mir, is claimed In U 8 
imteni N*i 1,274, ViO, tssued to Mr J B 
Ketclmm of llunipshirt, 111 Mr Ket 
chum HupplU^ us with a photograph of 
an axU Minstnicted nr^mllng to this 
Ideu, showing llie csmuillal features by 
means of whhli It may be removed by 
simply reiao\lng the huh t a|i. 1 he lattiu* 
iM lNilt(*(l to I lie wlieel hub by tbo same 
six Ih>Mh tliat hold the spokes In place. 
Tills hub CUD be flttecl with any style 
bearings. 

Weight of Steel Rallii and 
Their Ufe 

T il \T the wtlght of n ste« 1 rail Is an 
InilKirtant fiutor In the life of tlie 
rail hill In an entirely dirTerenl way than 
might lie ex|NHied hns been established 
h\ the experlenw of tme large Eastern 
railroad In the lust few years the 
rtuid n ferred to has gradually replaced 
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A MttflUr for the rodUtoi^-^MiUiicd 
with a hanUlicr 


Ita 80>lb rnibi wUh 105-Ui rallR. A 
corvful retHird of the life of the hen\ler 
ralla umipurcd with that of the Utfhter 
ones liaa broojtlit out the rather awtoniah 
tnif fact that the lOfV-lh. rail Inated In the 
retnilar road bed 27 tlioeH longer than 
the RR-lb rail did with very little change 
111 (.heinlcul oompoaltUm In other worda, 
tiH* iifldltlon of 25 iMiunda to the yard 
liM increased the life of tin mil 270 per 
cent 

But the ratio of Increased life ta not 
the miine aliuve or below tlieae flgaree. 
II has been found that tlie iao*lh rail 
lusts only 40 per cent longer than r 
100-lb. mil while a rail of the 80-1b clam 
lusts tmly about twice as long an the 
OO-lli. rail 

In 1010, ttie iH)untr>'s rail pr<»duction 
uas 12.16 per of the total flnlahcd 
steel output, In 101B It uas 1412 per 
cent Hut In 1010 unil 1020 ritll pro- 
ilucHicn wna 8.77 per cent and a05 ])er 
cent respivtlvely of that of dnlshed steel 
This wide dllfercnce, It la oluliocd Is net 
due altogether to rullroad cimirol nor 
to lack of funds or sltnllar niUHes. It Is 
tile conohisloD of tiM* rallrnnd referred to 
that tlie extenRi^'e udo|>tl<iii by the lead 
Ing large rallroada of the country of the 
10515. mil, with Its much I^utger Ufb, 
hnM been a stritng Uetemilning factor 

Beating Eggit by b^tneet Power 

I N the to|i of this iiiaHon Jar cover Is 
n miiall water motor When tbe 
Water U turned ou ver> slightly the 
boating device wltldn tlio jar starts 
action. Ifotur and top of jar are made 
In unit, to At any standard glass Jar 
An adaptor is provldod for tlK» faucet 
that does nut ha^e threads. Ugg-beatlng 
devtcT screws on much as d<*e« the gar 
den iKwa 



SimpU waUr-moUr for beating egga 


NoiadcM StoUl Badtatan 

T UIH device comUnM a ataaia radi- 
ator valve atlanoer and a hnnildilWr 
The long tube la aerewpd over tha valve 
In plnce of the regular cap^ and when 
proiwrly adjoated takes the noliie away 
The pun of water needs replenishing 
every three days. Any leaking runa Into 
tlie pan and prevents water from run 
ntng on the floors. 

Cutting Flnidg 

M ACUINIHTft hnvc hAg reoctgniwd 
lard oil as well nigh IndlHpensahle 
In i*ertaln cutting oiierutlous, thotigh for 
fito nmjnrllc of ntR< hlne^ltop wortr much 
(heiitwr oIIm iiiu> be used to odvantage 
Ihc rensons for the siiiierluiity of lard 
oil hu\e not been clearly understocKl, but 
the> turn out to lie < lonely related to the 
gincntl theory of luhrUmtUA, and with 
the de\^1iipiuent of fHHtHiK)vlng umchlaes 
this iheor) is of vast economic lm|)ort> 
iiniv 

Tlie purpoM*H of cutting fluids ure to 
ciNil the work lubricate, leswn wear, 
insure n good flnlHli with accurate clliiien 
slons, wasli awn) <.hlpK and pre\*ent the 
formal ton of dust Tlie materials used 
may lie clamlfled as olio, air, water and 
atiueoiiM HolutlfsiM, and eiiiulslons. For 
mere cooling w ater, with Its liigh specifle 
lieat, Is Ichwh But It tends to rust the 
iimchlneM sot, while used to some extent, 
It umtR]|> has added to It soda, sodium 
Klllcate, sodium restnate, or other alka 
line sulmtances. Moreover, In dlffleult 
c*uHtng oiierutbsiH the diip is apt to 


"seise * the tiKil cauNlng diiltnc^ of tfic 
tcNil nuighnem of the work, etc Hence 
It Is Inferred that In sue h caseH water Is 
out of place unci some actual lubricant 
Is napilred 

(Ills may Is* of anlniiil flsli vegetable. 
«ir iiilnoral origin or comiMiunded of two 
nr more of thw TTie edible animal oils 
arp tcM> expensive for use us Iiihiicunts , 
lienee <sil> the Inferior grudea ure Hms 
utilised FIsli oils are objectlcsiable 
unless deodorlscMl vegetable oils lend to 
gum and mineral oils are low In ad* 
iHrnlon and therefore poor lubricants. 
C!ompouDd oils are largely used, ccmtiUn- 
Ing a large percentage of mineral oil 
with a smaller pefreotege of vegetable 
or animal cdl, or of both Air Is used 
merely to remove chlpa. 

The experiments of Tower led many to 
the erroneous belief that two oils of tlie 
same viscosity would have the same 
lubricating a nine Oonseauently the 
cheaper mtnernt oils ha\*e In many cases 
been looked uimn os cqnlvnlent In every 
respact to the fntty oils. Tliere are, 
however, certain operations in the 
machine shop, guch as the threading of 
micrometer sertwa, threading and tap- 
ping wrought Iran, parting oft mild steel, 
boring gim bamla, etCn in which no 
mineral oU, Teprdleet of Its vlaeoalty, 
will juvdsce ^ axcelkDt results ob- 
tHlned with lard and other* Axed olli. 
With lard oil the aorfaoe obtained Is 
smoother, tbe chip leas aemted and 
longer, tba totd of longer lUe, tbe pro- 


steadily 

It appears that wb ebif er tm otoeti 
surfaces of metal art brotudit taivtlMr 
they tend to seUn Many exalnples 
prove that a quite tnvlaible layar of Im 
parity win prevent sMsure Tbe dean 
metal of tbe chip moving over tbe face of 
the tool under great prsnmie affords a 
tteenUariy dlflkntlt problem ta lobrlca 
tlon lArd oil has a much higher 
sMerion for metal than do the pnre 
mineral oils. It la drawn In betwaen 
the chip and the tool and forma a atnmg 
film which preventa the chip from ad* 
hertng to the tool ond forming a "bead" 
Other oils containing fatty odds, or 
groups c»f atoms with "realdoal alBnl- 
ties," such as sperm oil, castor dl, rape 
oil, etc, have in large measure the ad- 
vantage of lard oil 

The whole snhjsct Is dlscuseed at 
length In TeclinolosJc Paper No. 204 of 
the Bureau of Standards, prepared by 
ICugenc G Bingham. It seems readtly 
po^Ue to liaprofw mineral oils as cut- 
ting fluids and as lubricants by adding 
liquids of high adbcsioii such as oleic 
add. pine oils and fixed oils. Methods 
are soggested for tha measuremciit of 
adbealon. The Deeley frictlmi testing 
machine and the Lanchester worm gear 
machine, developed in Great Britain re- 
cently, dcmunstrale the superiority of 
the Axed oils as lubricants, and the sd 
vantage of adding them, or their acids, 
to mineral oils intended for lubrication 


BkiiuMoos have the advantage of 
<*heaimesB while pose c as i ng much better 
lubricating properties than tbe aqueous 
solutions. Mineral oil compounded with 
nentraltsed aulfonatetl oil wilt fbrm a 
Iiermancnt emulsioo wImq mixed with 
vartona proportlona of water. Mineral 
olla are compounded with an alcolMdle 
soluthA of soap. A third variant Is- 
marketed as a paste, It belBg a thick 
soap solntioo, i^us mineral oil Thb 
second type is the moot desirable and 
the third la the least so. 

As to tbe choice of a cutting fluid for 
a given operation, the character of the 
operation performed has more to do with 
the choice of cutting fluid than the char- 
acter of tbe metal For drilling, ream- 
ing, milling, planing and sawl^ eumb 
slona are generally satlafsctory For 
tapping and threading and parting oft, 
conqxnmd oUa and lard c4l are oCtM 
nworted to, Oorapbund oils art used 
with automatto screw-enttlag vacblaea. 

Tbe matarifll cut ia, however, sot 
without aome baartng upon the peobleiBu 
There Is a goneral co ns en sus of eiMsn 
that soft steel and wrought tronnhi^lfll- 
cult metala on which to get a good eor- 
face without lard or apacm tbiy 
am called **dnittr^ mecaUh OM troff* 
on the other hand, hmg bdtOat floif 
not aiSictw 10 the tort and hUilWMjrtit 
to reouired. Opntnudwtoa, oa a bsurtr 
brittle steel lard oH nMniy peodnesg a 
"glaaet" and to tmed with 





Xk* wlra-irU <Mi Sm 4|k«f fmir 
Into 4fl plpsee nf one qgmlton 


A ISMrt lUHw «rt n wg 

A PonNi> of butter plaoed iw ^ ap- 
pgratoe may bOcot latn tortyrtgUt 
segments al ew stobka Prw down on 
tbe brick of butter witb one habd apd 
operate tbe metal handle with the oCbar,. 
Croaswtoe wires divide (be OMM into Its 
many partoi while tbe cutter uadsmeatb 
determines tbe thlckneag, 

Thn Vart-Pddent Aln lUM 

D BVBLOPMBNT of tba aU-ontal 
plane to taking a curtoua ditsctlon 
In Prance, and we may shortly expect 
to have announceanenta of the plana that 
can be carried under the arm. Wa lUns- 
trate a step toward this goal— a matal 
plane with detachable wlngo, wbldb It to 
claimed can be taken oft or pot on 
again In two minutes. Tbe tailed m med 
of tbe machine la 120 Wlnoiaters about 
70 miles— per hour 

SoAsthbig DIgnnnit troA tbn 
Jnck 

W B llluatrate a ample UtUe eonMv* 
ance, Invented by Mr. Igrn Bhadla 
of Detroit, which to Intended to do away 
with the automobile jack. It to a Kgfat 
but strong bridge of cast rteel, whirti to 
screwed Into two bolai bored for the 
purpoiw In the friloe of the wheel The 
car Is then driven ahead or hac^ a tow 
feet until the no-jack bridge otmiea doam 
and tlie wheel rises cm It A tire may 
then be removed and replaced, ehalM 
put on, etc With this device tbe Wheel 
can be lifted into place fbr eagy tlre- 
changlng In seven seoondsL The attach* 
meat also serves as a spare-tire guard, 
and as a mod hook or aaod-hortc for 
drivinff over heavy roads. Tbe dUflcuUy 
of burrowing Into a mens of mud that 
rises high about tbe tire to And a place 
of support for the jack to altogstbar a 
thtag of the past with this han^ Uttto 
apparatus which solvea this probtoni 
automatically 
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'VPEnm MsmBs ci itiw. 

. Sedwiger for 
rwChunfs 

E VSRT id ft XMOOQMi tmmmrj 
to roetefft tbo automobile atorace 
battair I 9 Mma axteroal maaiH. Tbi« 
li pa^tfCBOarijr trat wtwn the antomobUe 
bae baea a ra^a g l<lla for a loof period 
and tba battatp la dladiaivea to a poltit 
wtiara It win not aUrt up the angina. 
Agiia, alaoa tba wlde^ir^ Introdac- 
tlog of radio fooririag aeta, ew}ecUll 7 
of the raeoma taba tnwv wbtrii reinilrea 
a atocaga battarjri a rediargor la vlr- 
toattr IndtapcaeaM mileaa one la will- 
tag to aaad tba otornge battery to a 
radiargliig atatlon every ten daya or two 
wee h i^ With the trouble and great ex- 
pabae wblcb aocb pcooediire involTea. 

Tba pcaatnt atoraga battery recharger, 
abowa la ttie aeeompanyliig drawing, la 
of the vibrating type for aae on alter- 
aatliig carraat drealta. Ita vibrating 
mambari anpported between the pole 
pteM of powerful electfthitiagiieta, ree- 
tlflea each half of the alternating cnrrent 
i 7 cla io that direct corrent la obtained, 
aftmr the tranaftHtnor member of tlw 
reduuger baa already atepped down the 
alternating corrent voltage to the low 
potential repaired for recharging par 
poeea» The ammeter Indicatea the oat- 
pot of mtUM cnrrent which la avail- 
able for the atorage battery oonnected 
to the recharger by meana of the flealUe 
leada and the cllpa. 

The recharger In qoeatlon can be need 
anywhere. Indeed, It la provided wlih 
a handle so that It can readily be car^ 
rted about from place to pUlc^ and con- 
nected with any alternating cnrrent 
eogroe hr jmeans of the attachment plug 
and cord. 

fyw radio porpoaea the little recharger 
la Ideal. The author of theae Unea haa 
envUnyad one of these rechargers with 
aatlaeaetory reaalta. Tbe6-volt g«mpece- 
honr atoraga battety drilvera current tor 
appmimatoly 20 operating hoots to a 
vacqom tnbe detector and twoHrtage am- 
pHOef , after wUch It moat be redwrged. 
The rerimrglng atatlon fee is geoertlly 
dtOth 1^ maana of the little redkarger, 
hdbtoiraf * tim Huae battery can be re- 
ebMed tn about U to 20 bonra at a 

JL 


ooeC of la to 10 oenta, according to tba 
wrUar'a eocperieooa. Tide coat la baaad 
on corrent at 15 cants par kilowatt boor 
Thm recharging rate for each a battery 
with this lechatgar le 0 to 6 ampecee. 

Mottm Poir«r from Soworago Gog 
& Unking Mgthod 

A mong the many eagg8atl4aifl tor de- 
vetoptng moti^ power, probably 
none la more unnaual nor unique than 
that of using sewerage gas. A British 
engineer, however, now aerioiiRly advo- 
cates this. 

After recallhig that tbe project wan 
by no meana new, having baen noed more 
than 25 yearn ago, with Ji aeptlc tank 
tor Ughtl^ sewcragq works, the lectnrer 
prooewSed to relate some of bis own ex 
pertcocea and InveaUgatlona. He had 
visited the Uatunga Leper Aijylnm at 
Bombay early In 1920, and had seen 
there a amall engine which bad been 
driven on this medlnni an far back as 
19QT This in Itself Indicated the prae- 
tlcatoUty of the eefaeme . but more reemt 
work carried oat at l^rramattu, Aii»> 
tralia, under **aerobic*' coodltlonH had 
finally decided him to try the iioten- 
tlalltlea of aewerage gas in a cold» and 
raora changeable climate 
An opportunity had bom found at 
Cole Hall Sewers Farm. Birmingham, 
where a snctlon-gH" plant had been 
adapted at slight expenae The plant 
cunriated of a 84 h.p. horlsontal engine, 
a 5-ltt centrifugal alndgn pumii. a snmll 
well, a sludgchdlgeatlon tank, and a gas- 
holder Previously the obtainable sludge 
had boon very watery, and contained no 
more than 3 per cent of enlld matter 
but H denaer innterlfll, containing about 



Tank wagon with swinging apoat that solved the ticklish problem of IrrigaUng 
the yeong Made-trees along a CaHfornim highway 

IrrigatiiiB the Bow of 
Akmc a Bood 


Trees 


C ITIZENS of Glendale, Oallfornla, re- 
cently undertook the beautifying of 
a Ave-mlle atrctch of motor highway be- 
iwcM that city and Eagle Kock A part 
of this plan called for the cultivation of 
rows of Ihe oak trees along the sides <»r 
the hlidkway In a region wliere rain 
fall la abundant all the year, prmluclng 
such an avenue of trees would lie very 
simple, but In suothem California we 
have a long arid season, when young 
treea will die if not carefnily watered 
After Iho Ihe oaks luive attiilne<l sufil 
dent growth to acquire deei> rrsdlng 
they will take cure of tlMHuselvi*s and 
thrive tbroufi^ the dry summer 
Irrigating the five-mile lines of joung 



This aMderint Iren eeatahia an alcohol blow torch la the handle 


10 per cent, wohld shortly Iw conveyed 
by a new main. Even with the more 
volatile liquid, however, c<iQ«ldriwhle 
suiHreaa bad been achieved in deriving 
suIRclent power to work the pump. At 
Oole Hall moat of the sludge was bought 
by fnnuers for lusnure. and only the 
amount necetmary for the power plant 
would be subjected to ferroentatlno 
There remained the questJon of ecim- 
mny to be ounstdered, and evidence on 
this subject pointed to the value of 
sewerage-gas operation over a suotton- 
gaa plant It had already been deter- 
mined that a gaa-producUoa of :K1,000 
ruble feet from four tons of aolld nmtter 
WHS obtainable at the Oole Hall Farm, 
and this amounted to a gaalficatlQa of 18 
per cent 



trees on Htlier side of the highway pre- 
sented a problem sridom encounterei] in 
irrigation, hat not to be defeated In its 
purpose, the city caused to bo built a 
ruUier novel tank wagon with a swing 
Ing water stmnt With tfils wagon, 
shown in the accomponylng photi>gniph, 
the gardener drives along the nveiiuo 
After filling the tank wagon he drives 
from tree to trw, watering each one, ami 
oarefnlly cultivating the soil about the 
tiny tmnka. This metliod of watering 
the trees haa not only been found thor* 
imgfaly sureesafnl, but the work Is accnin- 
pHshed with a minimum of labor 

A 0 ImproT«d Imide Mkrometer 

T he Inside ralcrorneter cnllpers Is a 
tool to which attention has not been 
given in proportion to its intrinsic Inv 
Iiortanco We lllnatrate a newly mar- 
keted and greatly Improved outfit which 
la Intended to remedy this lack In the 
constractloa of barret, aplndlo and tblm- 
hla the regnlatlon diameter of tbese parts 
as tound In the usual outside micrometer 
Is used, affording a much sturdier tool 
and one more suited for use in garages 
and repair shops, and permitting larger 
figurea on the acale. handle Is do- 
tacbabla, and In such a way that the 
tool can bo instantly cliangod from right- 
hand to left<^iand uac, ao aa always to 
preaont the acale for easiest reading 
Intorcbangeablllty of the variosa roda Is 
promoted. It la nacaaaary only to on- 
scre w tho rod from the threaded stud 
at tho end of the barreL Them rods 
are Intorcfaaniod by simply unacrewliig 
from the tluoadad atud at tho end of 


the barrel Bach Is internally threaded 
and ground square at the hardened end, 
which seu squarely against the barrel 
shoulder, while the rod at point of meas- 
unment Is fitted with a hardened toed 
steel anvil which can be adjusted to 
lengthen the rod nod compensate for 
any anvil wear rraultliig from constant 
use The anvil faces are ground on a 
ounpanitlvely small radius, making the 
iiihToineter eiqteclally adaptable tor 
uieusurlng parallel or carved aurfacesL 

A Solderiiw Iron That Contafais 
Ito Own Blow Torch 

B y having a torch form part of a 

solflerlng Inm Him* Iihh recently 
Iteen tle^ehtjied a H«>ldHring Iron tliut may 
lie uml iiD\whert* ihtth all the cimven- 
lenoo that bun hentofore lieen su< li a 
Itowerfiil iirgiiiiient In fax or of the elec- 
trh Mulderlng Inm 

I'hc new HI >lih*rl iig I n»n w hlcli Is 
Hhoxxn 111 the rimimiHinxlng 1 Hunt ration, 
(‘tmlulns nn alcohol blow The 

resirxolr of the blow tonh 1 m Imloaed 
hv the htimlle a hruHM filling cup, which 
Is reached by relieving the emi rap of 
Hhj hanille. gives nccess to (he reservoir 
for refilling The bhm lorth Is itnrted 
h> ivourlng alcohol or guHoline Into tlm 
I up luemliei hIn»uL the base of the Holder- 
Ing lr>»n stem Wlien tliis primary 
(barge Im IgnlltHl It lieutn and vaporises 
tl»e alcohol, and gives H lad blow torch 
fiatiie which is (llrectc*d against the bam 
of the soldering eopiier A needle valve 
rimtrols Ihe flume The soldering cop- 
Iter muy bo removed so that the blow 
lorLh may Is* used alone 

The Tube Hut Bepairs Its Own 
Punctures 

W E lllnstrate about ns tngentona an 
utiH<k as we have yet seen upon 
the eternal problem of the puncture- 
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TIm Mfcty choek for driHo— tb« drill 
cannot break when orerloadod becanae 
the soft pin abeam off flmt 


pr<>6f tube The Inventor tellH ua thnt 
rublior will flow, If we ffl\e It luilf a 
clmiiee, end All n pun«iure lie ucci^rd 
1 dk 1> nmk4!fi blH tiil>o with a dnuiDfer- 
enoe conalderiibl} srontpr than the Inner 
Burfiice of the eiiHlntc for which It ia 
(leMlKued HiH 4 xtru rublur In taken 
care of, nml It In made i»osKlhle to Innert 
the nnlntteted tube Inaldc lUe elioe. by 
d<*et> rorrutnil ioiw ttmt are molded 
Hrouml the tal>c, as Indlratetl In oor 
dlnRmm, which ahowa tlie uninflateil 
tullb 111 iKwltlon In the otialiiK When It 
la now Inflated, and forood by Ita con< 
tnlnod air to conform to the ahupe 4if 
the oflKina. a preaaure la Ki*t up aloiiff 
Ita outer wall which la ebiliiied to be 
MUflIdent lo (lofie the hole made by ony 
ordinary puncture, and kc*ei» It chwed 
Tho '*ccmipreaalcm tube * la made In 
TuIna Dkla , and hoa lH*en In rather 
extonalve uae In the aouthweat, with 
very good reaulta. 

RemoYM Skins and Seeds Quiddy 

A SCIKNTIFIC fruit and vvKetable 
preaa hat been dealRmal wlilch 
shortena work, m\e» food and linprovea 
the flavor Apple Bauce la made with 
the ciUiu oa, then removed with thle 
rotary preaa. It linprovea tlie flavor, ao 
authorllloa tell na. The wocnlen roller 
cun be given a good acmblilng after uaa 
By the removal of all aklna on vegeta- 
bleo, atomurh doetora tell uh, much Irri- 
tation to tbla organ la reduced 


High-Speed Drilling Withont 
Braikage 

Q VlOK-CHANaW drill chocka for 
drilla with taiier ahanka are noth- 
ing new, but the makem of the one lllua- 
trated herewith bellevg they have In It 
Bomething thnt la new Thia chuck has 
a aafety de\loe which prevents drills, 



A preaa for aeoding and poring frotC 
and vegeUblea 


tops, reomem, oovntacboma, etOi, tnm 
breaking and burnlns. Tbo dtrloe In 
question cooslsti of a soft otoel pin 
which drlTM the oolM without o hitch 
ordinarily, bnt which sbeora off when 
the cnttliig tool Is overloaded. Tlie 
aheared pin Is thn removed by slniply 
loosening a screw, and a new pin in- 
serted In Its ^ocey Soft pine are alto- 
gether cheaper than hard, ahoped and 
edged or pointed cutting tools. And 
aside from this direct economy, It is 
claimed that steel can be drilled at a 
rule of R to 7 Inches iier mtnato when 
the operator knows that he cannot harm 
the t«K)l , and cast iron at 10 to 14 Inches 
per minute In drtlllug at this rate two 
Rtrong elilpe develop and force them- 
selvea out of tlie ImAc, carrying with 
them nimh of the heat generated 

A Gernan -Stnnt” for Saving Gas 

O NK of onr Oennun <»rre8pon(lentH 
shows us a rallier ele\‘er use of un 
ordiniiry heating coil In cunjunriton with 
a gas nto\o Two holeit, one ubo\e the 
other, lire pierced In tlie oater member 
of a double lailler or Kliiillur vesM*! , the 
two ends of the coll are Inserted, and 
the coll itself armngtvl Ml that when it Is 
Met over the gits burner It takes an ad- 
\untiigcoua iKMitton with reference to 
tlie flnnu The coil In fllltHl with water 


etoctrldty Is to ba tm«nltMd by A 
snbfoariBe eabto front Ifdrway hpm>* 
diately to Jutland. Any dUS^ttos at 
flmt tmooiintared In ttati eonnaetlon havo 
bMn oYereoroo by using direct In the 
place of alternating carrast The ooet 
of the eebenw Is estiinated at 40 mtltton 
krmwr, covering tbo caMo to bo laid 
through tho Bkogorrok, tho oreettod of 
two large receiver statlans at VcndyoMl 
and Koldlng reapectlvely, and the In- 
stallation of high tension lines desthiod 
lo carry electricity to Jutland, os far 
southward aa the Qennan frontier 
Zealand and Kunen. on the other hand, 
will by means of the cable already In- 
stalled In the Bund be supplied with 
Bwedtsh clectrlctty, which even at preo* 
ent Is transmitted to northern Zealand. 

E NDBAVOUS have long been made to 
set up permanent vibrations In the 
strings of mnafeal Inutruments by electro- 
magnetlral means. While an electro- 
magnet arranged dose to a string will 
attract this on receiving a current Im 
pulse, in order again to release It as the 
current* ceases, this process only results 
in harping of the string, thus being a 
mere equivalent of striking or polling It 
with the finger 



An eflkient heating coil for use with a gas-stove 


at the outset and as much anter put 
In tlie d<»uble-lN)ller base as Is considered 
desirable the natural cin*ulatlon of the 
water which takes place ^llh heating, 
and which makes the ordinary kitchen 
iMtller and the thermo siphon system of 
HUtuiiMiliile ctHiIlng efTiN'tlvc, ot once gets 
In Its work, and that Is ull tliere la to It 
Tlie stiigle gns flame cun In thbi maimer 
U' made Ut serve three punsiseii — it will 
cook Bomeihlng set Immediately over It. 
cook tlie cimtents of the vessel to which 
tlie coll leads, and beat tlie water In this 
vessel and In the coll for any use which 
It may be isiSHlhle to make of It after 
the cooking Is done 

TnuimniaBion of Electricity from 
Norway to Denmark 

T he qiiesilta of transmitting elec* 
trldtj from the Norwegian water- 
falls to Denmark Is now well under 
wuy, R committee of oflldal reiinwaita- 
llves for Denmark, Norway and Hweden 
being at present engaged In establishing 
a definite scheme In fact inasmwh 
ns the pnsriblllty of carrying electric 
power from Norway across Western 
Bweden as far as Gothenburg, and 
thence by suhniartne cable to Denmark, 
had for some time been under dlscuaston, 
Bweden obviously Is likewise tnterested 
In the scheme. However, the Danish 
representative, Prof Wm Rang, has 
Just worked out a new plan by which 


According to Oemion press nottoes. 
Dr Otto Behnefer, of Hamburg, has, for 
the first time, succeetM In deling an 
attachment which receives r nomber of 
current Impulses corresponding to a 
nuuiber of vibrations of the string The 
»»and produced by pressing down n key 
Is said to have a surprising effect being 
Mift luui toll, free from any secondary 
milHcs and comparable with the softest 
string regtsters of un organ. Borne dlflt 
culUes experienced In carrying out bis 
Idea, Dr Bchaefer only overcome after 
ttiuny years' assiduous work. 

A point of especial Importance and 
which shows the great superiority of 
the new Instrunwit as compared with 
organs, la the fact that In addition to a 
pedal, alternating the Intensity of all the 
wounds struck at a time, the atmgtb 
with which each key It depreaaed will 
control the stroigth of the oorreapondlng 
sound Iir toct the sound la said to 
obey the allrittost preHmre of the Anger 
even to the potaU of allowing a vibrato 
to be produced. Othe melody con, ae- 
cordlngly, not only be set off from tbe 
accompanying volceo, but con ba Intmght 
out Aith tbe whole charm of awelltog 
and wMklng aoSndh, 

The Inventor has eo far been able to 
demonstrate the principle of his inven- 
tlon. only on taidlvldtial soimds and bnis 
imades, but looki forward to the cott- 
stroctlon of on entire tnstnincnt 



A qakk-and-eoar bns fl er fer the 
modem ntcheneite 


A New War to Cook 

M eats are placed on this vertleaT 
grid and shut up Inside tbe kntitler, 
placed over a fire and In a very short 
lime steak, chicken, fish, etc., can be 
broiled on bolA aides without turning 
A pan In the bottom catches the Juice 

Shlnglen of Copper 

S HTNOL.EB of copper Is one of the 
products being specialised In stnee 
the war A large American ocmipany 
has (Hit on the market copper shlnglMi In 
three slses 0 by 18 Inches, 8 by IS 
Inches and 8 by 00 Inches, all weighing 
approxlnmtiHy S4 poimds to the square 
of 100 fCct Tlie roof of a large church 
In Hnsiklyn, N Is to be covered with 
Hwh shIngleM which are regarded as 
probably the Il^teat substantial roofing 
material 

Tbe weight of cfipper ohlngles com- 
pares with 200 imunds to a square of 100 
feet fi>r ttie wooden slilngles, 400 to 000 
pounds Pir HsheNtos, 7fl0 to 1200 pounds 
tor Hlute and 1000 to 2000 pounds fbr 
tile 


Rotary Pomp of Bxtrcaio 
Sim^dty 

A ROTARY pump with but three mov- 
ing parts, no valves and no pecking, 
is the claim made for the aigwratus of 
which a sectional view Is given herewith 
It comes to our attention as the resnlt 
of a recent test at Houston, Texas, dur- 
ing which a three-inch model lifted 
aater 20iA feet and pumped at 100 
pounds pressure, in both cases being 
driven by a motor of only one-half boroe- 
power In addition to its availability as 
a pump, the device also ran as a steam 
tnrlilne at OOOO revolutions per minute. 
The pump, which Is the invention of L. 
F Smith of Houston, Is claimed to be 
suitable for pumping anything from 
water to the thickest of Mexican emdes. 
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FtgVMMits In Aii«tralla 

A n lav^piHnn of the geologtCAl for- 
DMtloiui la QoMBsland bai shown 
that 4«0o«tta of Tsluahle ovldev 

sad odWTfl flXlEt aear Sooktown, c«i>e- 
cUUy la tbo Ttdnltjr of Cape Flattery 
▲ aenple of Indian red, obtained from 
that recioo waa aaalyied and found to 
contain almoet QO par oent more Iron 
oxide than the ordinary pigment, one- 
third aa much alumina and no carbonate 
of Ume. It la stated In the ofllclal re- 
port that If the latter coostltiient U re- 
quired, It can easily be supplied from 
netihhorlng coral reefs. 

Wax f roa Bngar Gum 

A COORDINQ to tbe on, Pnm oni 
DfHff Reporiar, Januaiy 16, 1022, 
a wax Is obtained from suKnr cime, 
which reseinblos cHmiiului ux \ ery 
mtich The cone Itself ceotalns about 
1 per cent of this wax. wliUh Is found 
principally in the rind In the sugar 
refining process this wax Is removed 
In tbe filter cukes, and the bitter huvo 
been known to contain as much aa 10 
per cent of this substance It Is pon- 
slblc to extract the wax by meHna of 
bcnalne, and there are certain isolnted 
plants which are today carrying out thla 
process. The crude wax Is hard and 
brown, and looks much like beeswax, 
but when It Is purified, a product Ih 
secured which not only resemliles cama 
uba wax cloaely, but whlcli can be used 
to good advantage as a substitute thore- 
fbr. 

Gaatflcatlon of Coal Dust 

W XIAT to do with coal dust has been 
a dimcult question which has re- 
ceived much atteutbsi from chemists and 
technologlata. Burning it hi the furnace, 
briquetting it in admixture with tarry 
products have lieen suggested and proc 
esses and apparatus have been devised 
and are now in nse for carrying out 
thew suggestions. Recently, the gas 
manufacturers In Qemiany have been ex- 
pertUMSitlng with cool dust in the manu- 
facture of gas. In Chemiker Zeitung, 
1021, pages 780 to 700, there appeared 
an article on this subject. In which de- 
tails of the operating method and of tbe 
apparatus used are given Brielty, tbe 
process consists In atmutalng the coal 
dust with superheated steam and then 
passtag tbe mixture over highly heated 
bodies. In this way the coal dust Is sub- 
jected to a dlstlllatl<A process, and there 
are recovered the various products usu- 
ally obtained In tbe destructive dlsUUa- 
tloD of coal Ooke dust Is foruted as well 
and this reacts with tbe superheated 
steam to form water gas. The process Is 
ccnttauoos and poss e ss e s the Advantage 
of total ooBSttm^on of all the Ingredl- 
enta of coal, os tbo coke that might 
be recovered ta soch a process would 
puMsss but utile or no value, doe to Its 
granular eondltlaB, 


tlie iKitwnry of this material fur thla pur- 
pose is exhausted, the mass cuntalns 
about 7 per cent nltmgrn. 

As there U contained In thU spent 
inuterial a certain amount of suIOh 
cyanldes and forrocyantdea It may be 
used advantageously as an Insecticide 
and weed ktllor In this fresh eundltton 
It must not be used after the plants have 
commenced to grow, as it will destroy all 
vegetation, but If it la strewn over the 
ground before the plants come up. It 
will positively kill all growths of weeds 
and Injurious Insects, and by tite time 
tiuit the plants have come up out of the 
ground Its poisonous character will have 
disappeared and Its pmiiertles 4liange<l 
Into that of a fertiliser In order to he 
able to use It first hand as a fertiliser 
It Is neceHHary to age U Tim aging 
process serves to oimvert the sulfu- 
<*yanldes and ferrotyanldes Into am 
monlacal pmdurts. Careful tests made 
with the material have cormborated the 
claims made for it 

Rubber Latex in Paper Making 

T IIU rubber latex, In the mndlthm 
in which It Is tuppetl frtuii the tre^s 
that is, in the nun-ouagulaled form, Is 
used in admixture with imiier pulp in 
the biMiter to form a rubber pai»er« wbicfi 
Is said to tMwsess remarkable prc»perties 
While the prtxN'ss mnv not lie practical. 
It Is >cr^ Interesting and has been put 
mted in Knglmid and is a refiiHtlon of 
tbe strenuous efforts that ore lieing made 
at the present time to find new outlets 
for the superabundance of rubber in iho 
world The process consists In adding 
the latex to the extent of 0 0 to n per 
rent of the paper stock to the pulp 
beater After a thorough mixture has 
been obtained, a coagulating agent Is 
added, such as luwtlc acid or mineral 
salts, which converts the latex mixed 
with the (Hiper fiber Into a gel The 
IMiier-muklng procress Is then carried out 
In the ordinary luiinner, and the dried 
paper inn be vulcanised by the cold vul- 
<*anisatlun process. The product Is a 
paper of high strength and considerable 
resistance to shearing It Is claimed 
that a very good grade of iwiier can be 
made In this manner from very poor 
quality pulp For farther details the 
reader Is refierred to British Patent No 
107,980. 

Ammonia from Sugar Refinery 
Refuse 

A CTORDINO to the French mogatlne, 
L'Naprafe, Novwnber 15, IWl, a 
sugar refinery In France has undertaken 
to manufacture ammonia from the nitro- 
gen found In nadasaea and vlnaase, 
which are recovered In the proeeas of 
refining sugar It Is estimated that If 
all the molasses produced in France were 
treated by this process about 17,000 tons 
of ammonium sulfate would be pro- 
duced yearly 


VewVettObetnAlnmetki^ 

A COORMNO to tbe French imbUca- 
ttofi^ 14 JtaMW 4ss iVoMfe tTMaO- 
(reprint JA the Amerimn Out Jour- 
eel, Jamurr K 1^). the ipcnt purify- 
ing inlxtare, reeoveced from gM works 
and orlfbtally onntatalng slacked lime 
•Ad ftrvpus gulfata, cu be wsA to good 
adTpaAMA M W tattlQfiar ai^ 
Vbeteiptmat this portfytag masa fa to 
retaovil s mthg n tiff k l and cyanogen com- 
ponds IMb UlttB^itliig gna, and wInb 


VinciMe SOk with Arttfldal Rcrinfi 

A rtificial riik u made from vis- 
coee, or rather one type of artificial 
silk In known as viscose silk. In dyeing 
this sort of material, It has always been 
(Ufficult to obtain fine dark shades. An- 
other djfflculty has been the tendency of 
tbe silk to be alfectsd by water Accord 
lag to a recent discovery made by K. 
Bronner of Mulbouse, France (eee Blu- 
ish Patent No 171,125), the drtlflHat 
restn that la obtafned to treating pbsndf 


with fnnnaldehyde is added to the vis- 
cose hefiire sidnnlng and preferabl> be- 
fore ripening The addition of the artl 
fldal restn has tbe effect of making the 
silk threads take darker shades In the 
dye bath It also enables them to resist 
more effectively tbe action of water 

Borax in Photography 

T HB Qctiem of bomx In photagmr>hy 
Is \ery pomdoxical, as In eertaln 
cases when added to the developer It 
serA-es to aci'eleriite Its action and In 
other cases it has a retarding effect 
Tills Is explained by the fail that whtU 
borax will give a decided alkaline re- 
action when dissolved in water alone, 
still wlien added to a lausih so<la solu 
rlon It will decrease tho alkalinity of 
the same Hence, when It Is iirldid (t» 
such a devehqier ns h> (IrtNiulncme cim 
raining caustic orKlti. the uikitllnlt> is 
reduced and tho ifeveloplng ui linn of the 
reugent Is retarded Other substunces 
such as bicarbonate of malu and Msitiiin 
phosphate will do the Nltiie thing Borax 
lias been recommended as tin inhllflon 
to develofiorH In order to proiluee a <11 
mlnlslied grain In tho picture (Sec De- 
cember 31 st number of Cfcmlcnt Trndt 
fouma^ ) 

Fertiliser from Blast-Furnace Gas 

P I-ANTS need earlNm dioxide to grow 
The air contains this gas to the ex 
tent of about 603 i»er cent When this 
pnqstrtlon is IncnHised as In the air In 
green housea, the plants were found to 
grow mill h more rapidly but tlie cost of 
prodmlng the additional CHrlsm dioxide 
gas Is out of pro|M>rLlon with the re- 
sults obtained. According to CamiilMti 
ChemMrif and ifrtot/argy, January 
lirj2, ( xiierlimmUi hu\e been made In 
Germany in using the waste gas of blast 
furnu<*es for this purpose The success 
obtained therewith was ho great tliat 
special nurseries have lawn eMtabllshed 
In connertiim with tbe plants of tho 
]>eut8<.h Luxembourg Oomimny and tbe 
corbon dioxide gas la pump^ directly 
from the steel plant to the groen-hfiusca 
and sown fields of the nursery The re- 
sult has been an Increase In plant sub- 
stance amounting to from 50 to 300 per 
cent, aecordlng to the nature <»f the plant 
treated It Is estimated that the gases 
obtained from the c<mHumptlon of 1100 
tons of <'>oke In the smelting of in0f> tons 
of pig Iron are sufllrlent to produce 4000 
extra tons of edible plant material If 
all tbe gases were used in this manner 
from on aventge yearly production <if 
in mlllioa tons of pig iron in Genunn>, 
then the extra yield of fisMl materials 
wrould far exceed the present croiw 

AlnminiUD Yarniab 

I T Is well known tlmt a coating of 
nlunilnum will protect Iron against 
tlie action of high teni]>eratureH. Many 
processes have been devised for ai»pl3 Ing 
this coating, but they all require the 
use <»f stieeial apparatus and exact tech 
nlcal knowledge for their application 
During the course of an investigation 
Inio the distillation of ctml tor hy-pnaj 
uct yield. It occurred to the ln\es(lga- 
tors, according to Rmiiwfo^r Chrmie, 
1021, page 348, to attempt to obtain such 
a coating hy using aluminum iwwder 
mixed with ordinary rosin varnish Tlio 
varnish was made by dlsM>lv1ng one part 
of rosin to five parts of hensol, and 
enough commercial aluminum powder 
was added to give a mass of the proptf 


consistency Tho inm parts that were 
to be coated with this preparation were 
first rareriilly cletmed and filed smooth, 
imintcfl with varnlsli and (hen subji'cied 
to a tenqienilure of ulsmt 710 degrees 
tcntlgrade T!»e orgnntf matter burnt 
i>fr and the iiluinlnum remained behind 
on (he Iron in the form of an absolutely 
hoii)ng(>ncoUR uulfonii coating, wlUch af- 
forded ample iirotvt tlon against high 
t4 iiqierHtures. Tliis prooetw cun Is* used 
by Hn>one and does not retjulrc any 
le<linhul skill to obtain the correct re- 
Niilta It Is Dot udvtsnhie to use pure 
nlimilniim (Hiwiler, but the coiumerrlal 
prrKlmt as that contalnH a little sine 
which has a very beneficial t*ffp< t 

Utilixation of Cotton Stalks 

nur there are ruKt quuniltlea 
^ of cotton Ktalkri, burnt up or dis- 
IMiHt d <if In idhtr fashion, In thin narntry 
and oihtr cotton gmwtng lands. The 
iitlliriitlon of thes<* ntnlks has betm dls- 
onsned In an artUIe, ap|H»aring In the 
Vutirtin of ihp Imptriol InnUtutc Tlie 
lD\<>Htigiitlon liHH Hhown that the stalks 
fonii a tirondsinL material for impcr 
iiniklng nmt that (lav ml(.ht lie ustnl os 
well fur obtaining oi^tlc add tar and 
(hurctml h> a pixavsH of dr> distillation. 

New Petroleum Products 

P ETROId-UM has hcin occupying the 
puhih e\e rec<*ntlv In vli w of official 
gi(\< rniiicntul nisiris rt«(,ardLng (he de- 
pletion of supidv which, It Is claimed, 
Is now In sight J 11 James, In The si (cal 
tnul hrnfimtTinff 1022 200, 

<liM»s not npiHMir isriurbiKl by this an- 
iiounceimml, but bus gone abend and de- 
v< Io|mh 1 some m w uni h f<ir pitroli imi by 
iiuHlIlhiiilon of the dlstlllutcs obtained 
tlurefniiu to >fild oxidation priMlucts 
of iMirtlf iiltir Milm Tlie oxidation is 
brougtit about by the pnqier iholce of 
tem|s*rHture and with tbe asslstunee of 
catahHiK The pntducts reprtwit nil 
slugf^s of oxidation fnmt alcohols to oxy> 
gtmated HI lijH. Tlie aildlc portion of tho 
oxhlatlon product was seiinruted and 
treated with raustU soda The result 
WHS a hard resinous iimss. The sugges- 
tion Is made that these resinous suh- 
staniTK may be used as cheap vsmlsh 
gum and paint film sulmtltutes 
The posslhlllty of dm eloping a new 
fuel from the cheaper fractions of pe- 
troleum is also preaentixl hy carrying 
out thi uxldutton nt higher tcaiipera- 
tures. Gas oil or residues from cracking 
stills (un bo oxidised In this monner 
and beenuBO of the tendency of the oxi- 
dised pn>durtH to deconqMMc thermally 
and yield substances having a lowror 
molecular weight, which are thervfore 
more volatile, low boiling isdnt mixtures 
can he otitalned which He within tho 
pisollne range It is also hinted that 
the hciivler frartlons of these oxidised 
olTs iiiav iierhupR find use In the lubiTea 
tlon of Internal combustion engines. Tlie 
oxidised oil ran also find application to 
the fit Id <jf oil flotation 

Radiom in Cnecho-Sloivnkin 

A OTORPINO tn tiM R«> 

ports the uranium ores, which are 
found nt Jnchymov in Bohemia, contain 
large quantities of radium The known 
supply will last 20 years at the present 
rate of production About two grams of 
radium are produced each year Rteps 
have been taken to modernise the |»resei.t 
plant and Increase the ontpat of tbe 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices^ Tools, Farm Implements, Etc. 


to AtTMMHitka 

SHR^TDINO Iroa AIKPLAXB 
pyrtx.'ssoA — rr F Hamiltoh, Hvmlltoii 
ArUtiott ICUwRMkeer WU. An obj^ 

of tbe invMktloii in to provldt n ooiwtniotl<m 
in alr^init propolton whmbr Ae mttal 
■bMtlifaur It pmy n ttd from bacUinK, dn« to 
tbe Amdnf of tbt propoUer bUdo when drivmi 
at • bi^ tpood* nod olao wherobp tb« to- 
cuunilntioB it wnttr, ttpooltllr at tbo outer 
extrcraltp of ottlt Undo tlm la prevootod. 

PLANS rOB AIRCRAFT— J F Bhob. 
f|f> Won 8U Now Turk City. N T The 
invontlon: alma bo proHde improvementa In 
olromft. ntlUnlnt Uftliifc Mirforwa oonnnonly 
twmod An obloot to to provide 

a eonntmedon wbidi win be capable of a 
far creator amount of tpeed with the game 
engine power without in the olichtoet effect 
Ing ita Ufttnc quaHdee. A further object ia 
tibe eonotmcDoa of a devloa in which a glTiin 
area will exert a far groator amount of * lift" 
than haa Utherto bem pooaible* 

FLTINO MACniNE.— P O HAificr. 
916 \V 8th Bt., Beet Liverpool. Ohio aiio 
primary object of thia invendou l« to provlile 
a flying m^ine whkh la capable of rlelng 
and dfooeadlug In a vertical line. A further 
object U the e on at r u c ti on of a machine which 
will incorporate certain mechanimu permit 
ting It to move at a tangent to both the hnri 
xontal and vertical, bn well aa the horiaontal, 
and In which tbe eourne of tbe mnchiue may 
be readily guided thrombi the air 

FLYINO MACHINE.— A L. hURPLC. 
General Helivery, Nairowa Park, Camber 
land, Md. The invention ta pardeularly de- 
dgned ae a land and air vehicle for carrying 
paeaengem throaifli the otreete of a efty, or 
to dletaat polnte through tbe air Tlic «m 
ntruedon la ouch aa to permit of ite being 
partially folded when In the atreoti or In 
atoroge, and when travoraing the air la 
adapM to be extendeil to ita full capacity 
00 ae bo properly fnnedon aa an airplane 
It la conatructad also for safe londliig end 
departnro from water, and iicnnlte of aafo 
traveling throu gh the water aa a hydroplane. 

PorUfaing to Apparri 

OABMENT BUPPORTBIt— J P Wii> 
HOM. 1136 Frandaoo Ave.. Frandaco Apt 
No. 4, Ban Frandaco, OaUf An object of 
tbia Invention la to provide roeana whereby 
the tab eernring the button cooperattug with 
the dmm will not become quickly worn or 
detaebed from the anpportlng meana The 
anpport Indudes a tape and doap provided 
with a kinged toogne, said daep preaentlng 
a plaraHty of openingo, the Upe being 
threaded thronidi the openinga and around 
the point of the hinged oonnectlon, and a 
bnttoa eeoured to the outer end of tbe tape 
adapted to oooperate with the tongue of tbe 
dai^ 

BCOKL]L~A. J Wood, B. F P Na A 
Bos n, Birnlni^Hn, lOdi TU. invention 


relates to tronoer anpportlng meano, for en 
gaging the top button hole of the fly or front 
portion ao ua to prevent sagging of the 
trouaera aa well na the belt at this point 
The bu<A1o la provided with a honk nr like 
device adapted to support the tmiiMcrM, but 
will In no way interfere with the luittonliig 
or unbuttoning of the troueera or usual work 
ing of the belt 

GARMENT — B. LusTOABTfCN, 2288 
80th Street BmuUyn. N Y The invention 
rolatea to garments of a bifurcated typ«f One 
of thi obj^a lo provide a combination cloa* 
are for the lower end of the leg membem, 
by meona of wlUdi tliu open lud may be uaeil 
lu ita full opeu poaltioii or may be drawn by 
meona of a rimwatrlug to proiiih ii rliMtiru 
of tbe bloomer type 

GARMENT FASTENBR— A Rocks. 
869 Deck Street Bronx, NY An object of 
this invention Is to provide a garment 
fastener more especially dealguetl for use on 
coraota and similar gamients ntid arranged 
to permit the nearer to readily dfwe or uptm 
the qors e t and without danger of the corset 
bocoining accidentally open after it is diwod 
A further object la to permit of applying the 
fastener to rarintis tyiNW of cursots without 
requiring esHcntlnl changes in the eoiistrnc- 
tion thereof 

TIE HOLDER AND RETMNFR.— M 
W RrEHK. 82tH Myrtle A\e Oinulis Neb 
The iiivontloii has pnrtlcnlar rnforencsi to a 
necktie holder and retaining dev loe for use In 
eonnecrion with soft cidlars. The principal 
object is to provide n tie former and bolder 
which will cloeely atimtilatc n hand tied tic, 
ineindlttg means for fastening the same to 
the wings of the cvlhir whleh moans may 
ictmulatc any one of n immbor of fastening 
devices in general use 


Chemical Procesaea 

PROODSB OB^THE PROr>TH^ION OF 
AROMATIC ALDEHYDES AND THEIR 
H( iierriTtmoN derivativfjji — o o 
BEFiRiigm nnd A P and W \AN»Kum, 
c/o Chocolate Producta Co Pratt nnd Con 
cord Bts., Baltimore, Md The invctitioii re 
latcs to a proeww nnd apparatus for the pro 
dnotlon of aldehydes and their derivatives 
and boa reference moro partlculnrly to the 
monohalogen derivative of the eoircspomHng 
aromatic hydrocarbon or Ita substitution dc< 
rivutive which la hytlrolyxed by an aqueouo- 
alkali wiluHuii to the oorrenpondlng primary 
aloohol, and thia alcohol Is then oxitUaod to 
the aldehyde by roeana of a hsrpochlnrlte soln 
tlon 

PROCESS OF PRODTVINO TITAN 
HIM NITROGEN COMPOl NDS — F Vow 
BICBOWSKT and J Hakthav 1412 Snn 
Fernando Blvd , Glendale. Calif The in 
ventlon relataa to a process of prmlndng 
titanium nitrogen and the like compovinda 
from such minerals os ilmeiiito and om of 
the Important featnmi resides in the re- 
covery or production of such compounds by 


heating ilmenite ailh an Rgciit ouch as enr 
bon and in the preaeuoe of nii agent such oa 
nitrogen, at a temperature of about 1100* C 


J3rcirie^ Dc^ea 

ELECTRICALLY HEATEi> PRESSER 
FOOT— Hkitik E, UuDOLrn Bo* T 484 , 
Lowell Aria. The object of the invention 
is to pruv idu on the presaer foot of a sewing 
machine an electric beating attach meut so 
that the presaer foot serves. In addilluii to Its 
onlinury function tlio timctlun of an iron 
to press sonnut, hi. ms. pleutM, tucks, etc., ns 
they are being stltthml on the mudiine (See 
Fig 1 ) 

SHAMNU BRISII— J C Pauk 1105 
Mission St , Sail BVaiiclwu ( nllf Among 
the objotts of the invention 1 h to provldi n 
Mtlf feeding and electrically hentH I shaving 
brush that is convenient to handU ready for 
iitsi almost instantaneously after turning on 
the heat, can be regulated os lu the amount 
of soap to be fed into the brush, and lou be 
conveniently carried along in u suitcuse 

ELIMTRK^ FIXTI RE HTTING APHl 
METHOD OF MAKING MWIF— D 
Got nil 11 c/o Vrniw Tool Mfg t'n HHilge- 
imrt, (*onn Tlie invLiitioii has particular 
n^firetiee to u form of bhiuy \n ob- 
ject is to provide means by which tin fitting 
ia simply tiiid efliciently fornunl fnun ti Hiiigk 
tdece of sheet metid, and vvIiIlU in its < 7 )iii 
pUtevI stall presepts a finlshwl upiNaraiin, 
ah(.nk> smooth eilgus and siirfnw s ure pre 
Mutofl, Ml tliut the iiiNiilatioii is not worn 
out by eiititutt uilh rough fittings 

LOCK — D rioKFMAX nnd F I AwroW, 
uddrim D II F iHiblmn la) ThirtI Avt 
Vea York. N A IMie film of this Invention 
IS to provide a dtviee more iiartictilarly 
adapted for usu in coinit^clioii with nu oh'C 
trical einuit of an aiitomotlvu vebitlc but 
not ueccMsarily limittsi to tliis udaptutiou, 
and b> iin iins of which it will not he tii«ceM 
Nury for an operalfir to ntilixc a kiy to 
eoinpleti closing iind opening of tlu* tdrtnilt 
\ further object is to constnict it lock In 
wliicli un alarm will be givni upon an iiii 
unthoHmsI tfcrsoii ciiikavorliig to miitiipuhilo 
the MO mo 


Of General Interest 


WASTE FDRL OIL RALYXOING 
BARGE— n M FacKkut, 4«U W .23rd St 
New York, NY An object of this invon 
tion is to provide a means for cxpi>4UtioiiKly 
separating fuel all from water as the minio 
ia dtacharged from the tanks of oil bimdiig 
vessels A further object Is to provide an 
apiMratiuv which automaUcally operates to 
receive the mixnd oil and water separate the 
same illacharge the water and retain tlie oil 
Tlie apparotUM is inexpenidv*e to operate and 
liigfaly cflleleiit in Ita purpose. (Sec Fig 2 ) 
KITCHEN CAniNT-T — W M Gaitji 
oiiKn. 216 State St , Litcfa field 111 The In 
vetitinii has for its objoct to provide a device 


vvliiGi him ii relatively grout capacity being 
aduptml to hold n large nnmber of uteniiUa, 
Bhiih pirinitM of occeaa to any particular 
artitlc without the iiecesMlty of removing or 
displnriiig any of tho other urtidus eoiitoinod 
in tho enbimt, width U eonvcnlcnt, simple 
ntnl tlurabln, attrnetivo in aptwarance, aani 
tary in uw, and inexpensive to muon facto re. 

ATTACIIMFNT FOR COLLAPSIBLE 
Tl BBS — I H TraxEB, addresa 'rurner 
White Metal Co 21S Raritan Ave., New 
Brunswick, N J Thia deviee is designed to 
pnwluce a cloMura nnd spreader for nao with 
(Hillapaible tubes, morn espet iaily those con 
tainiiig glue The glue of collApsiblc tubes 
tends to lianlen at the neck, mnkiug an irreg- 
ular scat for the cJotMire, whereby leakage la 
liublfl to result as well as hardening of the 
tube contents. The ilovioe iiicludrn a threaded 
xone on tho shuuk of tbe spreader, the ar- 
riingemont being sneh that n tlglit cluaure ia 
tWecteil and no mutilation of tin. Ihreatbi In 
the neck or diKrnptinn resulting from the re 
pcateil insertion and remov h1 of the spreader 
(See Hg 8 ) 

HAND BVG — \ Kiiiik o/o Tlk Lea 
Ui« r I .ooda Co , 1 }d JWth St , New York 
I ity, N Y This initiitiuii relates to hand 
bugs having an interior inuin pmket nnd in 
tl nor side pockets on npiSHtili sidrs of tbe 
iiiuiii issket The ohjiwt ih to provide a hand 
bag whifli is exceeihngly Hiinpln to mnnnfnc 
lure uiid williont itcnmH In tlie bmly nnd to 
renikr tin hug viry durtihle and neat in ap- 
is iintnci 

UVTTH\P-J F Khuk BoxAW Ot- 
tnville Ohio An object i»f Iht Invention is to 
prnviiU a trap in whbh lliu bait is ikuittliiiifMl 
upon a Iiingf'il platform eriiilpiMMl with a 
novel form of trl|,ger mechniusm which will 
fpihkly o|H rnt) the imp disir iifli r llm rol 
hits etifind \ furfhir object Is to provide 
a trup vv >iicfa may lie i oiuly kept clean, 
which is Ntmng simple, nnd efficient in nae, 
and wliith will b* coiiiparaCively inoxis iisive 
to mHiiufjirlnre (See Fig 4 ) 

FINDIR P A ^\ENiiAX 3-18 1st St 
ItriKiklyii N \ This invention hns refer- 
I nee ti» siieh hnders ns ore iisefl in eonnection 
with phoiographU liiNtniim ills TTie primary 
object of tin iiivfiitJisi is to provide n flnder 
which may la* nmirutely ndjiisteil for both 
lioriKoiitiil and virticul planes, nnd which la 
so iirrnngeil that nimera him may be movod 
to repHter into a imsitioh which will pi rmit 
<»f n reprmiiirtinn of an Iniiute within tlie 
(.uiiura correspiinding to the area included 
within the hold of the finder 

MCTHOD FOR PUODCCINO WOOD 
FTiOl It — T J 6 Uoricon 

\ve,, Ghns Falls N \ The invention re 
liitra ti> n wimhI flour mich iih Ih lim'd in the 
iiinmt fin Hire of phonograph n'conlH nnd 
other iirtlrles. The object is tn provlilo a 
inetliofl for prodin Ing wno<l flour from raw 
sawdust tlie methoil eonsisting esarntlnlly of 
Hcreoiiing the sawilnst grinding tho acrecned 
HnwdiiNt iinih r di v* lopment of heat to vapor 
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i»i tlw nmUitan. and boUliiK the eawdost to 
■eparata the coaree from the «ood flour 

BWINO K BftAYMKB, Box 444 Kfe- 

far Okie. The ohjart la to provide a foot reet 
for Ho-ndloil porch" ewinicfl. the rent being 
(Ml cniutnirtnd that it may bo readily at 
tnrhed to a atanclard type of awing A fur 
ther object is to proidde apHng meane in 
ooiinectioii with the reet which will permit 
the Hiittie til lover when the iiaer placet hit 
fti t thortH>n preparatory to entering the 
awintt 

DISPLAY TABD—J 1>ombrb. 95 Frank 
lin HL, New York N Y Thia ln\entiou has 
for ita object to pm^ tile a diaplay card which 
iniiy bo titllised by dealera or in window 
diaplaji and by nteutia of which a piece of 
cloth may be prenented in anch manner aa to 
more neuriy conform to the npiamrance of n 
complctml garment, although the oanl may 
nmdlly be ntllhtoil aa a cover plate for the 
folder receiving a ntiml^r of piecMi of cloth 
one of the ptecea being abowm in the manner 
deaertbed 

DlflPFNSrNQ DKVirR — T W Tir 
VANV, WlnHte«l, Oonn Tl»e invention mnni 
to provide a dc\lcc of tlile cliaructcr more 
particularly udaptiMl for uhp In i‘oiiiic< tion 
with pins, paper cHpa, ite A further objiM^ 
la the cniutruction of ii device hy miuUN of 
which the pina nr cliim may be naility with 
drawn and which ahull uIhh prcMcnt an ex 
trcinely neut Bpiicaraiict 

Ef !0 BEATrn - TT n TEerHELU 45 
fohn St Tarrytown N Y The primary 
object of the Invcnrinn Ih to priivble a form 
of Iiaiulle fur ckk beaten which U offnet and 
will thua do away with the diHudvantugoa 
comimmly found In devicca of thia nature 
umuiig tboin tin Keriitcliing of the f»i>erHlor e 
knucklea on tin gi ar wlici 1 and the inability 
to aee Juet w hull tfao material hna been 
Htirml la eunm where amid! quuntltiea of 
material arc lined 

RBPDirniNd ATTAOHMKNT — J P 
QriNrf, 167 St Ann a Ave New York N Y 
The invention alma to provide an attachment 
fur uae in coimoctioii with ivercolntora which 
are utillxeil for tlia imrculatiiig and dUpoiw 
ing of hcverngea in rcatnurniita and like 
pliic«ea. The object la to provide an attach- 
ment by means of which the oiierutor may 
readily affoct a withdrawal of fluid from the 
buac of the receptacle and a relntroducHon 
of tho name at the npiar nid of the rccep- 
tadft, without apluKhing or injury to him 
iwlf 

FLWXIBLK RUAt’FLl'H — U Maui IRF 
and A Bai ncii nddrcNM \ BatiacJi H22 
Flnthiiah Avc Bnmklyn N Y The Inven 
tion baa for an obje< t to prt»\ Ide a bnici h t 
box and counoctliig mi am whin in tlic \nri 
ona boxea or partw of the braci'li t are artle- 
ulatod alightly in a aiinple and efff>et1ve man 
ner, and in which iiiwtuiidlng beiiilnblH liiga 
are preaentod for receiving coupling ringa ao 
that when encircling two Inga u pivotal hinge 
conuw^iou will be provliM 

ADVERTISING DEVK^F^— H K Macv 
IKVUIIAII 4/o \ M (' A Tlentain riiinn 
TTie general objewt of the Inviulion ia to pro 
viile a mount for tin luIvcrtiHcnientH diapoaed 
longitudinally of a car bcneiith thn roof in 
the cuatomary poHition of auch advertise 
mentN and having nicnna to Intermittently 
turn thn ndvertlHiiig mount about ita own axis 
through the medium of a fan adaptml to be 
turned by wind preaaure due to the motion 
of tile car 

REPRIflERATTOR — \V L 11 i;mmci„ 
2911 N Richmond St rbleugo 111 An 
object of tliia invention ia tu provide n re 
frlgerotor having a plurality of c*uin|Mrt 
menu and provided with mcuiia operable to 
permit nlr to circulate freely from one com 
partment to another when comportmenta 
ore clotted and to prevent the pamige of air 
from any compartment to the adjacent com 
partment when the door of that particular 
compartment U opened 
OOMPFNSATINO DKVirH. — Cl O 
Cray Ibtx JM Butte Mont The Invention 
haa for ita object to provifit a device of the 
character apeHfiiHl eepeclallji otlapted for uae 
with chart dbiiilny appariitm. fur compenaat 
ing for difference in apecd due to the unequal 
aixe of the ndlera while the chart la winding 
from one and wlmlliig on to tho othur 
PAVING BTXITK AND PROCESS OP 
MAKING TIIF SAME— J S DnwNAin. 
1615 American Fxihange Bunk Bldg Dnllaa, 
Texaa. The Invention nlatns to puvingblocka 
aaml oa m wearing mirfuce upon a aiiitable 
bane or aa a pavement writhmit a baao other 
than tike Uock iladf The proeeaa conabita 
of mixing partidea of natural aaphalt rock 
with a nastio conidatlng of rock aaphalt 
powder pure aaphalt and a aubatance hav 


ing a high melting point Introducing the 
mixture into a nudd to form blocka, and aub- 
aequontly cooled with water 

CATAPUI/r AND PROJECTILE 
THEREFOR.— C B. Tibuui an. 25 W Ful- 
ton St, GlovereviUe, N Y The purpoee of 
thia Invention la to provide a catapult of ex 
tremely olmple conatruetlon. which ia monu 
ally operable tu impel a ring like projectile 
in different velodtica and in auch manner oa 
to maintain the projiwtile in upright poaitlon 
during flight A farther purpoee ia to pro- 
vide a projectile oonatmet^ to permit of ita 
looping a target and panning Ita adherence 
thereto oo that the accuracy of the ihot may 
ht determined. 

BEIOTEAD AND OTHER FURNI 
TCRE "S B Gamble Wcat Perth. Weat 
Auatrnlin Auatmlia. The Invention rdateo 
to a dovetail fitting formed of aheet metal, 
wliu li may be iiwhI in the joiiita of bedetoada 
and other artidea of fiimitnre, an object ia 
to provide a fitting of tills kind partii^arly 
applicable for cunm^ctlng the frame of a 
Hpritig muttreav with tho uanal womlen bed 
iMHita 

- SOT^VDING DEVICE— V IT fUkYUCT. 

1 3Htn Bcnmrtl St Chicago 111 Tlio object 
of thia invention ia to provide u eoundlug 
dcvlop to take the place of whut ia commonly 
known oa ii load lint auch device being ad 
jtiMtiihln to the work to w hioh it ia to ka anb- 
jectc<l The devioe includea a blade, plna ao 
cnn*<l to and extending outwanJIy from the 
bladn and being ndnptetl to 11c at an angle 
to the direction of tnivtl By this device it 
In not iHKvaaitry to alow the spneil of the; 

VCMMCI 

MITIIOD OF FIXING COWIR MARK [ 
INtlK ON TIIERMOMETFH STEMS— II | 
T Kuiort., e/o \(rNttndlg 786 Grt»te St 
llronx N Y The iiiventlon relntea to the] 
manufacture of bigh-dom clinical tiiormom ' 
ntera and indudeji means for fixing tlie mark 
Ings on the stem by firing the marking btdng 
first applinl thrtaigh the mcilium of a vitri 
flitblo color which will fuse when mibjccted 
to the heat of the firing kiln Meant are I 
pmvidofl for kn pliig I ho mercury bulb auf i 
fiiieiUly cool to prevint such expatiaioit aa' 
will cauM fracture of the instrument ' 

Al-mUXTIC FlllhJ \L\UM— O A I 
Anuebmon WKJ t'oalmout HL North Brad | 
dock Pa The object is to provide a device 
iidiipt«*d to In. uioveil uroiiud from pla<'c to 
place at vtirioiia locutiona wldiiii u residence 
factory or no rciititilc establlshtneiit wlierevcr 
tin re seems tu be a sini iiil source of ilnnger 
The initiating caiwe uf the alarm is n form 
of thermostHt uiiU eomdsta of metal plates 
adapted tu In wariMsl from a norinal iirrange- 
inciiL b 3 II rise in tcmiicriiriire 

MUNOLITnKM\ALL— M J GgAllAM, 
1927 Fiildrr Am Ibuiuinoiit, Texas. Among 
the objMts of tliiM invention is to provide u 
moiioUthlc wall of Himptc incxiwnslvo con 
KtriiPtloii in cnniiPithiii vnitli nliitb Isttb the 
liisldo and outside siirfiicts may he similarly 
forniMl and uriiumentofl ns dcNlrcHl, us well 
ns one whlrli will be strang and durable aud 
is capable nf easy and quick formation 

I H\ME AND TRACE rONNi:CTKR.— 
[F it llAiNKfOU Box lUl, SteveiiHOii Wash. 
'The imrpow of this liivinrioii Is the pnivision 
I of a d# vice for oonnectliig u liame and trace 
' forinnl of ro|»e which oliminatca the neeea 
< sit) of splicing the trace and iiermlts of the 
I lutigltudiniil adjustment of the trace while I 
at the same time aeeurcly maintaining it in 
adjustefl jioNitlon wllltuiit Hiibjecting it toj 
any upprctlabk ilcgn** of wear i 

PRINTJ* U S SLI G ANI> UFLE— W E. 
Ta\lob, ae W mh St New York N Y 
Tho invention rdatua to slugs and rules and 
molds therefor to produce slugs and rules in 
atrip form The slug as invented by this 
patent iniludcs a solid body portion having 
a plurality of parallel openings extending 
from one end to tlie other, and the material 
between said openings forming a longitudi 
Daily extending strengthening web. 

ROAD rON«TR\^mON — O H PA®- 
OCTT, 718 N A St, Edwards, N Y The 
primary object of this Invention is to pro- 
vide a track or wearing rati in roadwaya on 
which vehicles may be driven, and to so 
eonstruct the track that it may sene os a 
means for draining the road, thus helpiag 
to maintain the rood In good repair 

roMPimNG DEvino.— o n johw 

BON, address Mrs. G D Johnson, Adminis- 
tratrix, 8709 8d Ave , Bronx, N T The In 
vention relates to a device for computing 
woii^t per square foot of leather britln^ 
An objeri la to provide a mechanica] device 
comprising parts bsaring sealss haring oer- 
uin relations so that by Ntting eertola 
parts at certain rslative^poaltione tbs wriri>t 


1b dednol onncMi, ths total wgl^t of the 
roU being known, Is Indlestsd upon the dovlee 
without the necessity of ths oso of additional 
fBihnilaring inotromenta. 

SPRING PAD.— S. B. Mabovs and 8. 
Krakaubb, 1780 Morrison 8t, Bronx, N T 
This invention has for Its object to provide 
a spring or enshion pad which Is simpls In 
construction, cheap to monafactare, and ar- 
ranged for oonvenient Insertion in a casing 
in sny desired number of units. Another 
object is to permit of ooovmiiently formlnf 
the pochets in pairs for eorreepondlng pidn 
of springs. 

WALLCXlNgTRUCrriON— D J Fltnn, 
222 fi3m Court, Elixabeth, N J The object 
of the Invention la to provide a wall con- 
struction formed of hollow building blocks 
arranged to compensate for any irregularities 
in the blocks when bnllding the Inner and 
outer wall seetiona and tying the same to- 
gether Another object is to provide a block 
copable of use aa n whole, or to he split by 
the mason os ilesired 

MrTn01> AND MEANS FOR PRINT 
PNG — ^L. E, W noivwARD, 8800 Montgomery 
Road, C'fnclnnati, Ohio. This Invention is 
particularly intendcfl for the printing of the- 
ater Hcketa, by luoana of n cylindiTeal print 
ing plate composed of half m^ods produced 
by setting op thn type in separate nfaaaes 
with parallel linos, the matter in the lines 
of otto ilinoe rnuning rontinnoqaly with the 
corresponding lines in the other cliase, and 
forming aomi-circulor matriens, the plate 
formtri from which will preernt thn printing 
elements in a eon tin nous spiral 

TRAP — T It ScirrtRMAVN, Tho Roxall 
Store, 200 Green St . nmnoa, HI The in 
vention rLlatea to traiw for catching rats, 
mice and otiicr rodents. An object Is to 
provide a sheet metal trap construction, in 
eluding two compurtments for retaining the 
rodents, until It la deMired to empty the trap 
or immerse the same tho trap being pro- 
vidfHl with n removable halt holding device 
which will nttract tho rodonls. but will pre- 
vent their ui'CGss thereto for eating the same 

LEO BIXITK — S Battaiiua, 62 Beaver 
St, Brooklyn, N Y Tlie primary object 
of the Invontinn is to proviitc a leg block for 
use in conneclloik with furniture construction, 
which will servo to firmly retain the log in 
its proper position A further object is to 
provide a Jog block which may be applied In 
a minimum of time, ond In which any play 
which may come into being may be readily 
eomiicniiatotl for so as to again firmly affix 
the leg 

nOLDFR FOR GROWING PLANTS — 
V Kukiijfh and O NiKnrRmcBaEB, 1024 
Bryant Ave, New Ifirk N Y Tho InveJi- 
lloii relntea to plant bnldcrw and more par 
ticulnrly to a receptacle for growing plants, 
which is capednUy designed for Imloor use 
The dev lee In no cniintrneted that air In per- 
mitted to enter the soil eontnlned in the re- 
eciitacle which Is formed with slats, which 
at the lower portion form drainage space 
when the plont in watered the unabsnibed 
water being caught by a drain imu 

MTHSTLTTT — T P Kelly 207 Eighth 
Ave New York, N T The primary object 
of the luveiitinn in to prnviric means adapted 
to be worn npon the arm of the operator to 
catch the drip from a sponge, cloth or other 
washing implement in washing painted nur- 
faces, windows and the like 'Hie device ia 
so fnrmeil that It may be reaiHly attadted to 
or detaehed from the operators arm 

TRlPOT> PGR MAriHNE OT^NS — J F 
O’Mvixisy Box T28, Mount Vernon, N Y 
This Invention has for ttn object to provide 
B tripod for machine guns arraugsd to en- 
able the gunner to sight the gun quickly 
and Bootiratoly ami to hold the aame seoarriy 
in adjusted i^tion during the firing An 
other object Is tu permit of firmly setting 
up the tripod on soft or rooky ground 

ARTIFICIAL HAND — B. F Abv- 
NTRoNu La Cygne. lUnsoa. The object of 
the invention ia to provide an artificial luind 
which Is capable of roodtlj and emdly per- 
forming all of the important fuucti^ of 
the human hand, and which Is of extremely 
simple and durable oonstruction, reHalde in 
operation end easy and Inexpenidre to manu- 
factors. 

TirKBT OARRIFB.— H RveOBni and 
O 8 Patxany, e/o O 8 PayaanL TO East 
45th St, New York, N T Tba Inventlen 
haij^'for an object to provide a carrier 
wherein the tieketa are not only held at a 
proper anida for ffiepeneiBf, but are pre- 
vented any appreclabU rereree mevaOMBt 
whan preoeure U brooffat to bear tbereoa 
preparatory to their rentovoL A tenovofale 


epring li flrmged at the dJeobaiffe end to 
reeUlently isstot raaovol of the tickets. 

DBVICR FOB HOLIHNO MATRICES 
IN 8TBaBOl>LATB OABTINO BOXER 
— G WINKUCR, Berne, BwltBeriand. The 
purpose of tUa Invention is a devlct for hold 
ing matriose which ie opened, tor the pur- 
poee of patting In the mat^ end timi 
clooed, for holding the matrix by meeiia of 
a worm gear, tho davtoe bokUng Urn matrix 
wdU remain in pooltion when opeaed, tfaua 
enabling both hande to be ueed tor moBipu 
latlng the matrix. 

COIN STACKER. — ^P F FonEMUf. First 
National Bank, HlUaboro, Kens. An object 
of the invention is to provide on inexpensive 
device Into which coins con be readily ploeed 
anti whidi will by gravity etook the ooias 
and Indleate the number or value of the 
stark. A further object Is to provide a 
etacker wbleh may be need tor etaoUng 
coins of differmt rises by aubstitutlng dl^ 
ferent Inner tabes. 

REPRODUCER.— V C HorxAim, od- 
drass W H Watson, Keene, N H An 
object uf this invantUm Is to provide a re- 
prothiccr having a diaphragm of cotton fiber 
anitably treated with chemicals and vulcan- 
ised to give it tiie necessary reprodnring 
qnnlltiee, and which win enabla a larger 
diaphragm to be employed than with ma 
teriala commonly used, and will operate not 
only to more perfectly reproduce aound, bat 
dispeuoe with the defeota in tbs aound due 
to flugagement of the needle or gtyina with 
the record 

SHOE— L. O Krntun. 822 Market Sl 
C hattanooga Tnnn This iuvantloa raintes 
more particularly to the making of shoes of 
the blucber type, for chi1dron*s usa, having 
n double tip nnd vamp portion to provide 
a amooth interior surface such os to obviate 
the nnrrarity of a lining for the shoe at the 
forward part ao that the lining may only 
be dlspusml in the top part of the abns and 
thus have the appearanoa of a drill-lined 
shoe. 

STRIPPING COMB— M J Coujnb. 
1125 Park Ave. New York, NY The ob 
ject nf the Inv ention Is to provide a strlppiiig 
comb, such oa is nsMl In the grooming of 
Tough-coatetl terriers, in preparing the dogs 
for oxhibitinn, by menns of which an oper- 
ator will at all tlincH have on instrument 
avsiloble which will be in perfect condition 
for use, in that tho cutting edge may be 
readily sharpened, nnd the romb readily ami 
niiiekly cleansed 

SCALE E Burton, 149 A Hamilton 
Ht Cumbridgn, Maaa. An object of the in 
vwntlon is to provide a scale which may bo 
inatnllcd in the Ice-box of n refrigarstnr and 
which will occupy a comparatively small 
spans A further object la to provide a scale 
which wrill automutically register the amount 
of ice dotmrited, und enable n housewife to 
oee Just how much ice there is in tbs box at 
any time. 

DECORATED ARTTCLB— A N Er- 
KTKlN 23 Judge St Brooklyn N Y This 
invention relates to articles of wood, metal. 
V Itrie cernmie, fibrous or textile fabrics, and 
its object Is to provide an artlols having a 
highly ornamental and effnetive gloM bead 
f>r crystal drooration Another object la to 
permit of proiluring a surface ornamentation 
whicb is not effect by changes in temper 
atnrn or by moisture, and is not llsblo to peel 
off, crack or become Injured 

DETERGENT— O M WnouL OOO Jef- 
fanon 8t, Fulton Mo. Among the objects 
of the invention is to provide a detergent 
tor clesning the hands or body whirii will 
have a high effici«ncy» will be cheap to monu 
faetnre, and will leave the ridn soft and in 
good oondition. It Is espedally ossfnl os a 
rieonring agent for the hands when they be- 
4N>me very dirty The conpoeition eonrists 
of commeol, 85 per cent, pow d ered soap, 
14 per osnt, and borode odd, 1 per oent 

PENCIL CLIP — J R. Fittoit. e/o a E. 
Mobbr, 611 West 60th Btns^ OhlctfOr H) 
Among the objeots is to provide a rim^ dip 
that is adapted to be applied to R pendl or 
pen endng and whicb has means for en- 
gaglnc with tbe tobrte of t gwRient wbersfay 
the pendl is dtoetively held ogrinat move- 
ment relative to tbe garment A further 
ohjeet Is to provide r Molt dip Is prse- 
tienl eommaivilany end laexpenrivs to maan- 
foeture. 

HATPIN —A. 0. OiAtrs, c/o Edgsr V^esd, 
Mohswk Bldg.. Portisnd, Ort The p u t p oso 
of this Invention la to provide r brntplBf tor 
lodiee’ hots, wh&di is extnmely rimi^ and 
of Insspenrive ooastmctioii, whXA «rb he 
reRdOy apfilM to tlM hair and hot lOr it* 
eursly rvtahting tiie hat to the hair, and at 



Jtnd^ 1928 


SCIENTIFIC AMERICAN 


419 



thu MiM tlma pcrmlttiTif tlie ready with- 
drawal thereof when removing the hat. 

DRAINAGE SVaTEM— W J Snitklt. 
acldreaa W J Iliinter, Main Bt. Qreeniiburgf 
Pa* The Invention partloulnrly relatea to a 
drainage Ryatem whereby eulphur water and 
all objerttonahle waters tlint flow from coal 
mlnea into rreeka and streamH, can be gotten 
rid of* the some ayatem may alao bo 
to dry up avampa and mar^ea. Tho object 
Is to dnUn the water to a sedimentation 
ofasmberi and from tboro entry it by pipe 
drilled Into the ground to a depth of the third 
water level, thna presenting the pollution of 
the upper water atratas. (Bee 6 ) 

FINGER KINO— D P Fontana. 814 
W 10th Btrfwt, New York, N Y Among 
the objeeta of thla invention la to provide a 
finger ring oonstmctlon in which the ringi 
body la formed of hingodly mnnectod scctlona | 
which permit of the opening of the ring dur- 
ing its application nr removal By this 
method it is not necciwary, as in a solid con- 
stmctlon, to make the internal ctiametor of 
inifilcfent tiae to readily allp over the knuckle, 
aWch au often resnlta In a loose fit (See 
Fig fl.) 


Hardware and Tools 


MK'ROMETFJl CALIPERS — G Ooim 
INS, r/o C W IMngs, 173 W lat Bt Gs- 
wogo, N T The chief object of tliin Inveo 
tion ia to provide a readily adjnatakle and 
easy reading device, which will obviate the 
neoesslty of posaessing 2-indi, 3 incfli 4-lQch, 
etc., of the ordinary forms of micrometer 
calipers • the length of the regularly serrated 
bar limiting the extent of its application Ita 
aimple oonatr u irtion for rapid adjuatment, and 
abamce of delicate porta, render the caliper 
a moat deatraUe adilltion to nuakllle<1, or ex- 
port maohinlata' kits. (Hec Fig 7 ) 

VISB.— J R. Mabtin, 132 W Iftth St, 
New York, N T TTie invention relatea to 
workbokfon* uacd on plancra. ahapers, mill- 
ing maehinei and other metal working tools. 
Ttw ofajeot is to provide a sdse or work- 
holder arranged to accurately aeat the work 
on the base of the vise without requiring 
hammaiiug the work <1own by the operator 
Another object la to permit of applying the 
<levlee to vIm aa now generally conatnwd. 


CABLE COTTPLING.-nJ W U Bun 
and A. P Pdwcu, Box 423, Harrison, 
Idaho. Tba purpoae of the Invention la to 
provide means which a rapid couidinc 
and imeouidinf of two lengtba of onUe can 
be efl hctod witbont the poriadbUlty of the 
oonidin# being accidentally uncoupled The 
deviee eompriaea etnnpanlOT conpUng mem 
ben, each eomprising a connecting link and 
a eoni^lng Unk permanently and alldably 
eonneotad, aadi of Gm oonpling Ilnka being 
detadiably aasoelated with the connecting 
link of the other onnidlug member (Boe 
Fig, 8.) 


8 ELF.ALTGNBD INSERT — W W 
Wsm, 88 Halsey Bt, Brooklyn, N T The 
invention has psrtienlar reference to rngtsDio 
or other Ineerts need in connedtlon with con 
Crete or esnaotitiouc body portioda An ob- 
ject Is to prevlds a sliatae, ecotkomicslly 
mah ff aetttre u , com pa ct insert whldi when 
tdhoNI witido a mold to be embedded in a 
doMtoto hoh^ pardM aHgns Itaetf proparly 
«&d ailAtoIni Ita AUgnmeat thmaftcr 

PDMt 901 Bt. Jetwy 

Olijr, n L ThsSQM «bkh thla Invention 


liHR in view Ui to provide u gripping atnic 
tnre for vIho** and other merJinninn which 
will grip articles of different sixos and shapes 
and will at the same time accommodate Itself 
to tlie particular shoiie of the article to be 
grli>tipc] Another object Im to {>n>%blc a 
gripping Jaw formed with a number of nested 
purts which will aiitomatirnlly assume a 
straight line or an irregular line ms pressure 
is brought to bear thereon 

HACK HXW — J •SipDON, 110 Mtlchon 
Place, Jtdlet 111 An object of the iii\tntloii 
is to |jro\ido a liurk saw In which the use 
of adjusting ocrewR to hold the snw bluilcs 
is obviatnl A further objoet is to proriile 
a (lericn that has mtiiim fur holding a saw 
blade in either vnrtieHl or horisuiitnl posi 
tion and to prorido means for huldiiig saw 
blades of varioiu sixes. 

(nJIl»E DR GAGE FOR RPX"TPROOAT 
iNO HVND Toor^ Bbuioh Hns- 

hronck Heights N J Among the «ibjcets Is 
to pnnide means whereby the ofierntion of 
the tool Is rendered more positive, to pro 
vl<1e means a hereby the hnndle may he loc ked 
to the tool to prewiit its aecidcntnl dlseoii 
ncetion, and to provide a hnndle whith may 
be adJustiHl to the plane of the tool forming 
n couvLiiknt handhold at the forward end 
of the tool and osMlRtlng In its manipnlntion 

DRAWING INSTRIWINT — a IIotf 
MAV J KojruARTX end T Hoi 4 >kn afkiress 
M Lavitt, 2fi<l Bn>ndwny, Now York, N T 
This indention n.liilra to wliat Is known as 
an elUlMiigraph, and has for an object to 
prnride n cunstniction uhnrrin by a quick 
adjustment different funns td ellliiees may be 
drawn A more sperifif object iM the prori 
sitm of an ellipengraph formed on the gen 
erul inrliulplos of a coropnas with an adjust 
ablo giiJflo arranged to giilde the scribing 
menibor for producing clli|wos of (Hfferent 
sixes and shapes 

VIBE -T SatYTJHtRowicy. «32 E. Rau St. 
Bhamnkiu Pa An object of this imention 
is to pro\idn a rise, and to provide the jaws 
of the vise with conical extensions sold ex- 
tsnaiuns curved in croatHfcction and tapering 
to their outer ends so that wire or other 
device can be cunvonleiitly bent around either 
or both of the extetnduns and the bend be 
given the desired are, coil or curvature by 
reason of ite location between the extenidons. 

WRENCH— B, G Pattkbson, 408 
Tradesmen's Bank Bldg, Oklahoma City, 
Okie The invention has for its object to 
provide a wrench which may be quickly and 
easily adjusted to o]M.rnte upon various ob- 
jects, which is antnmBtlmlly looked In ad- 
justed position which may be readily re- 
leased, and which is of simple and durable 
constmetion, reliable In operation and easy 
and inexpensive to msnafoctnre 

CJOMBINATION LOCK -R. Elcogk. 
Victoria Haiisiuiis, Eloff Bt JohanncHburg, 
Transvaal, South Africa The invention re- 
lates to locks in which movemoac of the bolt 
Is dependent npnn a prescribed pneltioninc 
of rotatable letter rings or movable numbers. 
An object is to ensure that no opening move- 
ment of the bolt can occur until all tbe gates 
of ill tbe movements are alined, thus pre- 
venting the porition of the gates being Mt 
individually 

8Tn>FOBmOHOOK.-T H RtaAU* 
Peshlne Ave., Newark, N J The invention 
aim* to provide a device ooumonly known 
os a hook." Tbe primorr object is to 


providu a HUpporling liuuk adnptrd for use 
by painters or other mcchauivs, and by means 
of whhh the ball may be renilUy attached 
luid dcluchud therefrom, and the device read 
ily attached to thu supporting member, such 
HH n ladder from whlc.b it is to be suspended, 
vet when nttnclied will reduce the MaMilty of 
its acdduiitally becoming ditailieil 

BITRVI'YORS INSTULMKNT AND 
HANOF FINDER — J Casesavi 2200 
Letttlitrwofsl Bt, Hutte, Mont An objoet of 
the invention Is to provide an apparatus 
which is extremely siinplu m Civimlnu tion, 
and easy to operate without the LUiployment 
of complix mathematical ndes, A further 
object is to prov idc a t>liim lev el nttni hment 
ahicli serves to determine cuslly and ac- 
curately tlie amount of elevation or depres 
sloQ from the horixoutul of any stateti point 
WIHT DRILL— F V JoRtrii I’rinera 
Illdg TIoiik Kong, (Utina Tho invention 
has nfuMice more parilcularb to twist 
drillM whose i titling e<fges ure lm.gu1ur in 
MirihiMl outline so that the putting edgu of 
one flute of the drill loaves xoiins of metui 
In tla hole which are cut by Ihe nittiiig 
I'dgea of the otlier flutes of the drill An 
objiN t Is to provide a firill fram which tbe 
Hwnrf or chii* will be easily cleared 
POf'KETKNlFF*. — P W Hallvabsov, 
Black IHamoiid Mberto Gnnndn The oiiiin 
object of the Invention h to reduce tlin cast 
of producing a knife of this character by 
constructing tho handle from a single sheet 
of material which Is stamped to provide tlio 
bladi receiving conipartmeiit, which will b« 
extremely rugged, whereby thi same will 
withstand hard usage 
COMBINATION TOOL— M R Kbon 
rarr, 443 W Chicago Av tt. rhlc«gi> III Tlic 
iiivmtion relatcui to a C(»mhlnarinn square, 
level and derinn for ImjRating the position 
of a ph*ce of work having a circular wall 
relative to a milling cutter or tho like in or- 
der to properly mill a kev neat or tho like in 
the work, and to Insure th* proisr engage 
ment of tlm cutting tool with tin work to 
mill u slot nr tho like of a given slxr 

WRENCH -J J Thom AH, Box 153. Bui 
four, N D An object of this Invention 
1 m to provich* a wrrmh wdth means niMTablo 
to releasnhly and firmly maintain the grip- 
ping parts in adjustcfl position and means 
for gripping non-circular articles and nino 
objects drciilar in section when the handle 
is swung in one direction nnd to release 
the ubioct when swung in the opiiosite dl 
rectioii 

GHAIN TONGA —C* AnnMtHirN 8 Pul 
ton Btroet, Albany, N Y The object of tho 
invention is to pnnide pipe tongs having 
gripping meane which conform to the shupo 
of tha pipe photofl to the Inver arm and 
snpjdytng In conjunction with the gripping 
means, mefins for connecting thu free end 
of the gripping means to the Inver arm and 
for locking the connecting means in cogage- 
ment with the lover arm 
niNGF ANCHOR FOR TOILET 
BB\TS— n r IkmsoN, 4547 Park Are, 
Now York, N Y Tho obj^ of the Invention 
la to provide a hinge anchor for toilet seats 
arranged to securely and firmly connect the 
seat with the hinge to allow proper up and 
down swinging of tha asat witbont danger 
of injnring the aeat or the hinge poat. The 
hinge Is simple, durahU, and not liable to get 
easily out ol order 


IjO<''K — B CiRrrNiHov 371 W Tint 
Btrect, New York N Y Tho Invention re 
latis to u luik rotistructJnn whiili will aerve 
to nnlucc the risk of nn nnaiitliorixml perann 
oficiiliig tho clnmiro, to a miiifnuim An ol^ 
Is to provide ii lock, llic upiMorance of 
which Ih no dlff< mil from that of a conven 
tlonnl Imk width nn iinnuthnr1xc<1 |>er«on 
would Ih led to believe that u skoloton or 
masRr kty would opLii but wideb cannot bo 
opcnevl without n special form of key 

nUENOrr— J C Maiiv-x 2304 Wash 
Ingioii St Lincoln, Nib Tills invention 
hiiN for its object to provide a wrench espe 
ciallv adopted for twiKtliig together wire 
cables in wo\i n wirL fi nccs, and drawn 
cublee around the end uml conier posts The 
111 nd 1 ‘viiiKiHlM of sections detadiably con 
iiected and minptcil to einbnici the wim* 
logi ihcr with pivotallv ooiiii«>cteil memlicrN 
liiivuig jiiwM for rotatably engaging the head 
said bind and Jaws hiiMiig inti rengjqttiig 
mcaiiH for coiiHtrmning the head In turn in 
one direction when tliu jiiws ore vibrateil 

8\\\ RFLIIVING DFVirr — M 11 
MiFfiKMicK Ihnforti TtxMH TIil invi iitioii 
reliites to n device by means of which tho 
<t»nurM of til* gulUt bettteiu the Ie«i1i of a 
Biiw lire o|M ruiiil on The iIlvIih^ may K 
oonveiii) ntly niwMinted with h Hbarpcnlng 
machine V fnrtlii r object ia tho construe 
(iuii of n rhvIcH which rIiuII ofHTute niMiii 
tudt Hidt. of tin snw ii[Kin the cnniorH of the 
giiUcta, UH tho saw ia movi-d through thu 
device 

rOMBl NATION PI RTVIN AND 
SIIVDE HOLDER— T W Morr, 800 N 
llrh Btreet 8|irlngfii hi. 111 An object of 
the Invention in to imuldn a light metnl com 
biiiatlon nirtnin nn<l shinh liohh r for win 
flows, having ndjiiNtuble shaile brackets 
uflaptud for niierutlvn iiigagement with 
window hliHflcs of vnrinns Iriigtlia, said holder 
bflng iiiiieUy nnd easily ndjiisied to accom 
modate shmies of various sixm and curtains 
of various widths. 


Heating andjighting^ ^ 

FIUhPLVrE- J E l-ANfiroan Kin Kin, 
riMiruh Queensland Australia The invsii 
tion relnti*fl to u f<inn of fin pluco devised for 
thu piiriKMC of heating two rooms -with one 
fire and has for its /d>Jcf r tho attainment: of 
economy In fuel, ecfiiiomy in construction, 
economy in lidsir of attendance siifuty In 
use Hiid also tlic convenience of permitting 
tlie hru to be left burning when it is so 
deHired 

III RNRU— F D roBNWFur and J H 
Ml ( BKAnr trjj !• (Uh St Okmulgee, Okla 
The Invf ntors have liev n gruiitcil two patents 
on gHs burners of a slmilur nature ilio in 
veiitifins rclatn muro particularly to gas burn 
era adapted for rutiim tubular boilers and 
stills. The object is to provide a burner 
which is of simple and dnrablA constrnction 
rcMiible in operation and inexiienslvo to man 
nfacture and apply, nnd which provides for 
n thorough nnifurm mixture whereby the fuel 
Is completely consumed and a maximum 
amount of beat nv olrcvl 

WATER HEATING ATTACTIMBNT 
M Starx, 5in A\est Third Bt IMalnfietd 
N T This invention is espcrfally dfrigned 
os a water heating attachment for coal 
ranges proridcfl writh water backs arranged 
in the fire box One of the objects Is to 
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pruWcItt a jrimpl^ and Inaxpenidve attachraant 
which may ba poaldnnad in the tire box odja 
cent the water bnek to aerve aa a medium for 
heatlnK when the runl ranfce hi not in nna, 
the device may almt he lined for coukinK pur 
punmt by nlilftinR its poHition directly beneath 
the liih of till bto\e 

BAniATOR,--A V Krokx, 1K215 C^leffe 
A\w lhi\eri|mrtt Iowa Among tluf objecta 
In to prmide n riidiator having tubm whitdi 
are of varying thIckneaHea along the width 
of the tube tbo croan acetion of the tube 
preaenting a fluted nr corrugated euntcniTf 
whereby the expniinlon of the tube can orenr 
ns when the water freesea in the tube, with 
out injury to the latUr A further ohjfet 
la to pr<i\itle Unk henm Jolnta, thereby pre* 
venting Icukiiig 

OAS KKClTir-iATINO VALVE —U B. 
TnoaciMiR. n024 Magaaine Street, New 
(JrkaiiK, liH The invention relntea generally 
to valvcH whieh are autoinatirally opernble 
by the presmire of one fluid to control the 
flow of another fluid, and more particularly 
to a valve which in operable by the preMiuro 
of atoam within a boiler to citntrol niid rrgu 
late tbe aupply of gaa to biimeni used in 
beating tbe boiler 

nHATSa— W H JoNRH Summitville. 
Iiid Tbe object of tlio Invention la to pro- 
iido a beater which will eflldently rndinta 
the beat generutoil by the romhuatlon of 
aolld, llqahi or gaseous fuel, which la easily 
controlleil, and which la of almple and dura 
blc conatnictinn reliable in operation, and 
enay and inexpi naive to manufacture. Fea 
tiiree of tlic device arc the air feeding and 
heat'diatrlbutiug mcwin arrangnt between 
the firebox and the nmdiig 
LIQirinFllFLKIlRNArE,— I Pribbijc, 
70U Topeka Ave . Toiickn Kan The liivcii 
tiun relate* more particularly to coal oil 
burner* of the ty|w wherein air and ateam 
vapor is mixiNl with the oil vaimr. a purpoac 
being to provide h burner which Insure* tbe 
propir and uniform mixing of tbe flulda to 
prevent tbo forraatlun of lurbun A further 
object is to provide a almple meatia for eon 
trolling tbo aupply of tlic fluid to the bumero. 

VITTACTIMENT FOR PIPF MAC HINES 
— L I' llrr* r> i»i itE, i leneral Delii cry, 
Tiilaa, Okla The intention has for Its ob- 
ject to provide au uttai-hmcnt adapted to bo 
nmiiigcd beiaceii the dlea ami the <huck of 
a pipe miidiittc for cutliug tlio pl|» at aueh 
iwiiit, whendn a ring la pru\l«M for attach 
raent to the die frame, said ring having 
mean* for carrying a cutter and hadng 
means for adjnaHng the cutter toward and 
from tbe axis of tlie pipe 

VlVKim STIOK -Vk F DAvnr c/o 
Mcrnra. Laggnrt, Tuttle, Wyman & Starr 
Merchants Rank RMg Mancheater N H 
Tire In^oiitiun relates to u picker atlck iiieth 
animn or motion for hMuns its ubJeiTt is to 
proddn a device which ellmlnutcs all atrapa 
except tl» lug ntvap which operates in mteh 
a manner as to throw tho shuttle straight 
across the loom and on the rare board, which 
produdea all poadbUity of the picker stick 
jumping out of Its holder with mmilting 
damage to the doth or shuttle or both, and 
uhleh is almple and durablo 

TBAKINO MAOniNF„— F IT (’Tift. 
54 Urookalde Av«„ Nyaek N Y This in 
\Mittnn refera to a macfalni fur mechanically 
Uariiig material fnl therethrough, and aims 
to provide means for strctcliing tlie matcrinl 
transvftrsely to smooth It of wrlnklex whore 
by it wlU acc\irate1y regietcr with tbe tear- 
ing machine the device being adJiistHblp to 
tlTi'ct a teurlng of the material Into strlpa 
uf vorieus uidtiw and lengtbo. 

W \snTNn MACHINE. — J C Akkb 
H ud M C WiixiAMH, 631 East 8rd Ht 
1 >nluth, Minn Au object of the invention is 
to ]m)\i(lc a mnniially niJoraMn device in 
whkh a piur of daehrra are dmultaneously 
n'dproented in opismlte directions. A fur- 
tJiir tibjcct In to protide a machine whieh 
*111 tw almple dttmbk ofllulent in use. and 
coni|Mimtl\clv IncxiienHite to touinufnrture 
FILM ItRT INC NOZXIiK,— R. C Htm- 
HARO *m West 14dth St New York. N Y 
Tills Intention relates to the drying of mo 
tlnn picture niins. and bos fur its gencrai 
object to pro\lde noxxles adapted to deliver 
jits of air against the film with nimil pres 
Htire at opposite sides, to dlstotlgu water 
therefrom, by bUnring the water from th« 
film ImmiMlIatdy before entering the dryer 
to complete the drying operation 
SAFFTTY nFVTCB FOB MOTION PIC 
TI RE MACHINE.— J E. W^oohlano 4842 
\MhUnd Ave Rlduwmd Hill L I, N Y 


The object of the Invention la to provide 
a dmple and c om pact apporatna wbieb com 
be applied to any typo of OMurliw picture 
machine, and wU^ opmtaa a afaSem to oat 
off the light from the eellaldd film when 
ever the film breafca or beo om aa dioarranged, 
iialependent of tba apeed of tbe power roe eh - 
anism operating the film The de\1ce eon 
be readily rsoet upon tbe repair of the film, 

SPINNING ROLL FOR SPINNING 
MlIiLB,— B. U WnjtoN and W O Bnaaif- 
roA, c/o l>ural Rubber Ca, Ftamington, 
N J An object uf the Invention is tbe pro- 
violon of means whereby roller* In opinMog 
milli, cepedally those used tor drawing the 
thread, can bo vt.ry simply and eoally ro- 
paired and replaced in the mill wtthout ro- 
quiiing that they be sent back to the manu- 
facturer Tlie d^ice GorDpriaaa a removable 
sle(-\a which can be placed on and removed 
fn>ra the roll by any workman of avange 
ftklll 

STOP MOTION— H Bnug. 67 W 
Houaton Street, New York, N Y TIm in 
vendoD relatea more paiticalarty to knitting 
machines. The primary object ia to provide 
a medumlom In whiefa If one of the threada 
nf tbe machine breako, tbe machine will 
antomatloally atop in order that the artlele 
mode by the tniwdilne wilt be fre* of Im- 
perfeedona owing to a oondnuadon of dm 
knltdng operation when one of the threada 
hoa bem broken 

SELF PROPELLING TRAVEtlNO 
CRANE.— G Rauif, No 1 Bue Julee Le- 
fcb\ re, Parle. France The invMidon haa tor 
its object to pruviile a crane capable of oa- 
suming all the pnsldona that are required for 
tbe haiitUlng of loads, with a motor monnted 
on the platform of the crane and serving for 
lifdng the load, also to drive the wheels of 
die platform and tp torn the crano aronnd 
its vertical axia, and the arrangement of the 
inoebanlsm is such that thM crone ia capable 
of siroultaneoaaly lifting, -owinging, and 
transporting the load. 

SWELL CHECK FOR LOOMS— 
Lavaixkk, adtlrcss A M. Surprenaut. 200 
Oak Hit] Bldg . Pawtucket, R. I Among 
tiiv nbJetlM of tiie Invention is to provide a 
ile\loc fur permitting the comparativUy easy 
ou trance of the shuttle into the shnttie box 
hut tor preventing rebound and to lock the 
shiitllc in tho box until the next stroke of 
the Ilk her, wherein the pressure of the check 
Is ylcklable and nherrin the extent of tbe 
brtaklng action may be varied 

>\ELL hlEASl'RING DEVICE.— R, C 
Mahox, 1410 Qnnker Street, Tulsa, Okla 
An important object of this invention la to 
provide a ineasiirlng divlco whiefa may be 
miivoitluntlv mounted on the upper end of 
tiic well casing and engaged with the cable 
of tho drill nr the sand line for indicating to 
the attendant distance which the cable ex 
tinds intn tho will 

OIL (’CP L C nrrao 1235 Elm Ave, 
Long Bnach. Cullf The inventor has been 
gniiitfsl t*o patents of a similar nature re- 
lating to oil Clips having an automatic foed 
of oil oontrolleil by the temperature of tbe 
bimring An object is to provide a device 
which will feed oil to cool the bearing aa the 
bearing increases in temperature and whtdi 
will antnmaticnlly cease fi'crliiig as the tom 
iwrature of the bearing falls. T^e cup being 
Hirtlght the flow of oil will cease under nor 
ual conditions. 

MACHINE FOR OirTTlNO BEVBJL 
GEAR WHEW-S IVITH HELICAL OR 
HTKAIGHT TEETH— V G DAOTOia 4 
Boulevard Makwhcrbeii. Paris, France. TTm 
tnachlne invented by this patentee Is capable 
of use for cutting cither bevel gear wbeda 
with hcllcul teeth or bevel gear whe^ with 
Htraight teeth, and is distinguished by a 
iiov*ei means for rcgnlatiiig and producing 
*lth precision the different motlona of the 
rutting tool and nv*crcomes defects In the 
ois^ration of cutting the teeth of bevel gears 
liy the usual mrtlioiis. 

8E>V1NG MAf^HlNR ATTACHMENT — 
O H GFuraT 790 Garson Ave Rochester, 
N Y This Invi'ntion hwi for its object to 
provide a opting balance device that may be 
Attached to any eewing machine and so ad- 
justed aa to aatist the operator, and which 
ellminatea the danger of running tbe machine 
backwards when tbe operator eeaaea to apply 
the driving force, and the machine will ba 
brought to rest by eprings, without mnking a 
revolution either backward or forward 

TALKING MACHTNE STOP— H E 
DAtair, 81 High Holborn, Loadon. W O, 
Emtinod- The Invention rslatoa to d ev l cc a 
for antomadonlly stopping a talMbli mncUiie 
when tba ntytiia nsKibiM the and of tbe roo> 
orri TTm object ts to foellltato tbe aettiag 
« 


or odJootMMnt tba automatis atopnlag de- 
vtoe prior to eoeh optratioo, oo tbot Ibe tom- 
table win be orrestod imroedlatoly tbe neord 
boa %M|tplayed« irrsepeetive oC tbe leutb of 
the TCooro. 

DISTRIBUTOR FOR SOWING MA- 
^NBCL-C P Juuciv. 41 Boulevard 
Hananiiana, Patio, Franes, Tbe Inveation 
u particularly oharaeterisad by a dlatolbut- 
Ing plate, having a fruatro*odaleal apsrtnre 
eontroUed by a frame aUdloff batwten two 
other flxed tdatea, In order to bring auecea- 
stvely the aperton of the plate In 

allnement with those of the fixed plate*, and 
thua effect the dlattibuting of seed, in quan- 
tity determined by the capacity of tbe aper- 
ture of the alldlng plata. 

DISHWASHING MACHINSL— H TAtm 
Vim PuTHAW, 802 CampbeU St, Sekenao- 
tady, N Y An object of the invention la to 
provide a modilne in whitii the dishee an 
eoimtantly under water and wherein die 
tienning ia effected by cnating a eirealation 
of water oo on to eanse the latter to Impinge 
upon the diahoa at tbe moet odvantiveoua 
angle A further purpoae la to provide a 
machine In which tbe paitn are ranovable to 
facilitate cleaning. 

COMBINATION CRUSHER AND 
MILL.— U. Lomroic, 800 Ifitb St, Dou^oo. 
Aria. One of the principal objects Is to pfth 
vklo a mill havtng r^tnns for cruahing; wfl L 
Ing, tinaaifying and acreenlng; eitocr wet or 
dry, ore or roek in one eontinnoos operation. 
The rain oooipriaso a rotatable drnm, a 
aereen inrronnding tbe drum, In apooed re- 
lation thereto, and meana connected with the 
drum and adapted to be actuated by the 
movement of the material within the dram 
tor vibrating the serepn 

PRINTING PRESS— La Quufivo 
BnoADia, 821 Bush St, Freemont, Ohio. 
The invention relatea in general to iukinig 
mechanism for printing preoww, and more 
purticnlarly to a trni^ and adjusting mech 
anism especially adapted tor use with print- 
ing prensoa of the platen tvpe One of the 
prlnci]ia] nhiccti is to provide track* for the 
tnicka or rolla of the inking rollers whli^ 
nra readily adjuatable to compensate for 
wear or to adapt the Inking mechanism to 
viirions sixes of forms. 

PISTON FOR CONTROLLING FLU- 
IDS 1 NI>FR PRESSUUR— A P Lx 
Bjiog 38 Rnc de Berri, Paris, France. The 
invention relate* to a fluid tight movabla 
partition or piston Intended to separate two 
fluids under preosnre without permitting 
these fluids to mix or lose in prrasnre. TTic 
result is obtained by interpoend plastio pock 
ing between the mvmbers, the packing being 
etigsge*] by iiortlons of the piston members 
of Icm area than the area exposed to external 
preosnre. 

ROTARY PIMP— F N luHorr, J 
HiTCfixirjioif and C C HAMaTow addrnaa 
Jn*. notrhInsoD, GoU Lake, Soakatefanwan, 
(ktnada This invention has tor its object to 
provide a pump of the rotary type, onmpris- 
ing a rotor and a stator eaalnf In which tile 
rotor 1* mounted, the casing having inlet and 
diNefaarge pipes tor the fluid to be pumped 
While tbe fMee ia a rotary pnmp It ia aloo 
a motor working with aqnal efflelency in 
either direction, oa a pump or oa a motor 

CLEANING DEVICE.— J Dl PlAXXA, 
213 E lOTth 8t, New York, N Y The 
invention rdacea to a mechanical devloe par- 
ticularly adapted to dean bruabeo. An ob- 
ject is the provision of on dement of this 
nature in which all foreign matter will be 
effectively removed from tba brlatiea of a 
brodi Tbe devlee is dmple In conatruction 
and requires but Httle toroe to thoroughly 
dean tbe briotlea of a hairbrush 

AUTOMATIO STOP FOR TALKING 
MACHINES — A C lurriE. HoUeyhury. 
Ontario, Canada. A purpose of the inven 
tion la to provide au dectrieaUy oontroOad 
"topping apparatus whieh is adjuartablc to 
dtoct the antoUMtie stopping of a talking 
machine when the atylue baa reacdied the 
inner end of tbe sound groove of the reeorA 
Irrrapecdve of the diameter of tb* reeord. 
The apparatus may be op erated waim a lly 
ebouM it be dedred to temporarily d is ps po e 
with the antomatio faatnra. 


Modkal Park— 

APPARATUS FGB PRYING ANP 
MEinCATlNO ATB.--C Poaaa and X E 
Paixtbi, oddreoi Alboit E PotnteK Wo^ 
time Oouoty Rank Bklg^ RenOr Nevada- 
Thik inveatioa rdatoa to an appofotna tor 
d ehydr atin g air and tor odAng to tba sobm 
frrtain asedloainieata, Adatoetants or the 
tths. Ab object Is to provlda oa appmtns 


whesdn toe «lr ftwoid thmito sold ap- 
paratus It Inatfd.to fftoo w ne todetoM 


Moitai Davigaa 

PHONOGRAPH BRPBODUCER, W 
WBirrag, 4 QroevsBor Sqpore. IkhaneMady, 
N Y One of tiw objoati ^ m iavootton 
is to provide a phooomph r ep rodneer tor 
teprodudm the modiaiiMat^ reeorM orand 
with a minimum of novoUe parts. A fnr 
ther object is to provide a repvodueer Which 
may be used tor reprodudAg the oMind both 
from Aac and eyUmlet rseerda 

RECORD urtm-j X Ktt 

Main St, Vtnaeanea, Ind, An impertont 
ohjeet of the Inventiim is to previda a reenrd 
Utoer which ia oasoelatod with tha eontrol 
of tbe pbonogniA whertoy whan the control 
is exerrioed to oton the rotation of tha tnm- 
table the noord after wiH be octuatod to 
raise the record awajr froto the tom-tohla 
and permit of tbe ready gfsedng mvl re- 
movd of toe record. 

SOUND POST— J W MoOfiAW, Brook- 
haven, Miot Tha aim of the Invcntton le to 
pravlda a aouad poet tor vIo B na whkh wIB 
enhanee the reeonaaey of the toon of toe la- 
etnuMBt ia that tho vibrotloo of the Wmo 
bar win ba condnaed by means of the eoam 
tor a amdi longer perM The devtoe will 
serve to permit of more vlbratloa bdog Im- 
part^ to tha eoMatial parte of the inotra- 

BANJO UKULELE.*— R X OAmrooi, 
I2S rath St, West New York, N Y. The 
object of this luvaatloo le to provide on 
Inatrument of tbe banjo-nkulele type or* 
raaged to give the dedred tensloa to toe 
skto or parchment head and to Innore proper 
sounding when played, also to permit of eon- 
vcntently retracing an injured Atn by a 
new one. 


RECORD DISK FOR GRAPHOFHONES 
AND METHOD OF FORMING 
n PAKKICAN, 108 8 Fourth St, Vinelaud, 
N J Tbe Invention relates generally to 
record dloks for grapbopbonea, the purpose 
being to provide a constraotion wharaby 
much greater effectiv eo ce s In sound le pro- 
duced Tbe method ooodata of atamptng a 
reeord disk aa aoual with a Hm bond around 
the sound groove, permitting the disk to 
harden, then cutting tbe rim away euflt 
ciently to relieve preosure caused by Its 
contraction dnring oooliBg 

PiisM Movera and tholr AccooNgtofi 


OIL LEVEIi INDICATOR. — H. G 
MTTXLLxa WciHs and B. E. BoAUit, c/o 
Thumb Accessory Oo., Bebewslng, IHch 
Among the ofaje^ of the inreottra Is to 
provide means whereby the oil levd ooofc on 
sn internal eomhnstinn migine may be read- 
ily opened from the doebboard of tbe vehicle, 
end to pTovUe an attoehment capable of 
being appUad during tbe eourae of moaufoo- 
tore or at any time thereafter witoout alter- 
ing the construotiofo of the vehicle. 

FLYWHEEL.— V W Paog, 808 Lafay- 
ette Street, Now York, N Y One of the 
primary objects of this Invention Is to no 
oonstraet a fly wheel that tbe soom may 
be nude ai relatively noaMesktoot and 
soft matoriol, oml at toe some time, pro- 
vide me a n s tor keyliig tbs fly vtoeri to tho 
oraitfc shaft of ou internal eomboitien motor 
with a member of greater strsngto tho the 
fly wheel material 

OONNECTTNO SOD GAUGE AND 
BTRAIGHTENER— F W Nuowxu, 807 
W lot Street, Toko, OUm Tbe tovention 
relotw to gangea and atraitob mrs ospecdally 
adapted for nas in connsetion with tos con- 
necting rods of Intmol oomhwstion enginss 
Aa ImpofCont object is to provlds a gangs 
having means whereby it may ba aaesvtalaed 
if too Hmgitodlaal axis imI Hm wrist plii bear- 
ing or bnoblng In paroHsl to toe lougltadfaMl 
axia of tha ssetioitol bearing wUeh resriws 
tha crank of toa eroak shaft, and wto M iatar 
it may be rsodSy oaeortalnsd H toa icd k 

Aemrtraflh^Mk tomato 
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U no dfoftteiayqnlBp# kiteboa to ptora 
non of m ka w w odi itf Uma i b Mng ? 


Tfc» P w W ii W t# SpMlani’o Foot^ 
TrMItbTt w It tkat tbo flnt flpaaiudt to 
Und oof Ha#tt ttora wrockad oo th« aontb* 
•tft MIC te Ifflb; bat tbo oloir imprint of 
a Ipinrtii kkoo hm bwn fttoaomod la tka 
aarfaoC of imdant Im flow on tka waat 
ooM naav HoMUtoa. tka **Clt 3 r Bafoca.” 
Mom Ika tatm 0qw moto aotadato tka boUd- 
Ibff of tka titf 1^ UOO^ bow tka footprint 
fot tkan li^n mrataiT that wtU ptobaUp 
noirar ba ifllfad. 

ioba B«tt Lam. A BrftUb Hondla! 
oflbtad 1X0 tb tka pt odaaar of anf atralt 
JadM frak wkkk ha oonld not ralaaae Urn- 
add A oartalw Joba BnB tavaatad a Jadtat 
and teak ap tka oMUw* but the par> 
emtoTi afhwr awnoiaifully fraelBff Umaalfi 
ant np tka iadlat aad dkcribntad pieeea to 
tka and ja ftoa. Bull auad for ISO danagaa, 
cba oBurt hew a r af, keU that In a tort of 
tUa Uad tin idalatiff moat rlak a damaaad 
Jaekak aa Jobn loat not oolp tka >aekat bat 
tka anlt 

Lasit Eal^ ki Pkrat g n T m d a » T he Dl* 
don of Oo qm wrrdal Law i 


r of tha Departmant 
of O atom ataa la aonpllliic natoca of wall 
raoatoiwmwlad foreign attomapa who ara In 
« poaltion to oara proparip for Amarlcan 
IntarMta. Tkaaa mamat wOl not ba pub- 
IbdMd, but Anwrioan flma in naad of an 
attamap fa anp partloalar foralgii looaUtp 
map arndp for and racaira tka naoaamrp f 
loraialM. ltd raaponalbitltp la mmm 
dthar hf tka Borwiu or bp tka aponaora Ibr 
tkaaa attonapa. 

CHrka WlIkMl Taxt1woki«--Our Urgur 
ddaa kana- latalp inatitotad a d#aitara ia 
cba taaa U ng of dvioa in Umanto^ aeboola , 
tatAooki ara dlacardad and tlw outooma of 
aar a r U moatbif taat la moat anoouragbig. 
N|rw Tork kaa ioa#iatad tha Mldrea In 21 
aoUoeba from tba faod of tbo dtp and ika 
dfaqtoPaatloii of pooHo oharitiaa to tha part 
of tko eHiaw In tdramment and tba nan- 
amwat of tba adbopla. Flrat hand damoii* 
oMtioBd bava been Uvan of tba work of tka 
flia departmant. and the “projaet matkod** 
aete tka cfaUdran to daaning up and baautk 
frW tka mkool grtmada Tba beaiflta bara 
anandp axtondad to antira eomannitlaa. 

fCpVpprittt and Palpwood^It Uket 40 
paafe to grow palpwood apruoe. and our 
nawgp a para art nalng ^000,000 eordi of 
wood a paafc Tba Antarlean Foraatrp Aaao- 
ctadn anwmta a plan bp wklak 30.000 
aiM* of ovr ent-orar landa» now on* 
pfodwBt t »» might hi i^antad to 40 gnootaa l ya 
oiM of tiaibar ; tUa would moan a parpatnat 

^ nawMot with ooand national 

f tSkWiktkii eoopaifMoii tba Staton 
oClao juFtldpotkm hp tha pulp and 

intotoM. our ataggetiiiff flra lorn 

toMdd^m kMintbta raaaonahla Umito. and 
k iid fU iOpplp aaoorad. Our paarip 
' 100 leim of noitoiprint, In a ribbon tka 
of rim dUtp paper, would asttad 
OOO aritop into apbaai ontp broad ria* 
and pmm aodoa can aara thia 
k MnSmltom further dtoariar 

wMK;awr.m •fcpi** •» Wkw* rf brin« 
ttkAM lAnt m 4 i mr iwi lw . VImm «»■ 
itt wiwitottil tnlt. haft InfaeMid th. 

*‘-rws£airat: 




UknrlM^” Aa Trad* 
l a i Mbaw a Atata Aat 


jtoto rwpito wto' aanr, 



ool S that iviih- 

'^and hard 

Men who work metal within close limits need 
precision tools that hold their accuracy through 
years of service. 

That’s why so many such men prefer Starrett Tools They 
know that Starrett Tools are ouilt to retam dependable 
accuracy through long service and hard knocks 

WnU for ike Starrett Catatog No ZlBwith 
MpeeialSmiemeniUlttstratSgaiuldescrit* 
mg nem Starrett Tools, 

THE L. & STARRETT COMPANY 

n> aWi a^mm 

Mt\ fm ^rnmtmmVkummd 

AmouMAia 

siorrmf Tbofs 


4M1I 



NEW STARRETT TOOLS 

New Starrett Beeeied Edge Saumree 
The Una eontoei nado bp tho Mvriod 
•dfp ot fhoM marM In contact with 
tba work on wmcb thap ara need ia a 
feature that Tba' L. 8 Starratt Com- 

E j baUaraa will ba mndi appradatod 
manp maehaidca. With M aacop- 
I of haviat bavalad adgw an both 
ridaa of tka bladna theaa No. 56 mgeurm 
ara rimilar to tha wan-known Starratt 
Kck. SO SbUd Staol Sqoaraa. 

A fnrlte raowt addition to tha 
JNamtt 1^ of oqima ta tha 



to tha No 14 Starrett Square but haa 


lancer 

Starrett T-Handle Tap Wrenek The 


haadr tool for 


ndie Tap 

general 


uae Raeom- 


for ganwal uae by tool makora, 


handy 1 

^ 

machinUts and other mechanica Eth 
padally derigned for luddlng tapa to be 
tamed by hand, but can he uaed to 
equal advantage for holding dnUa. 
raamara. and oahar snail toola. Jawa 
ara daaigned to retain firm hold on 
toUa and are heat-treated, Inaurlng 

Sfarratf Vermer Hewkt 
ia tha new No. 464. IS-indi Um 
wtoi haary baae. Itada In threa typea 




. Metoio Ml , ^ _ 

fforract Fretraetar and Depth Oage 


No t9S 6-ineh sliding scale on pro- 
tractor ia flpraduated to 64ths ami may 
be adjusted to gage any depth within 
capacity, it also may be swung on tho 
protractor, enabling the user to con- 
yen lentlylag off any angle within 180* 


The h S Starrett c;ompany 1 
thia tool will become eapecial^ popular 
with draftsman, nuudiinlaU and shop 
foremen beeauae of the oonTcnience iti 
use affords in laying out work. 

At Loaf / — A AeaTSmch Block At 
last mechanics gre provided in the 
Starrett No 129 Bench Block with a 
really auitaUa tool fbr facilitating the 
"of driving pins in round or flat 
The blade is a 8-lnch di^ IH 
I Ugh. and has 9 hcdes vai^ng 
I Hfn inch to ineh in stos, 

a V groove for holding round wotk. 
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Can’t Your Machine Economize? 

It's partly a question of mechanical capacity, but also 
a problem of how to Ixmg out the npemtor’s capacity. 
Putting a counter on your machine puts new energy 
into its operation — new economy in its output The 
operatm sees the necessity to score, whm all he 
achieves u mdicated on a 


COUNTER 


i 




f Thu tnall Rotary Th» \»tm St^Book Rototy RatohatCoopioi 

Ralebol Comtor (No. iie on^ af punch nnwai, niital Oamp- 

6) c ou nt s reciprocaliBi mg m n chnw a nnj olhara wban n r a npific n ln n 
wnwmh of the lew, as loquMd ■oteiwt wrlirrtei an opgaheo. Rnyalof oao 
I? ^ S ol ihn lorac, and ante bnck lo leio 

ZeZZL 6oUJ!r£ boa anv fim by tanunc buib onoe round. 

■sMiimis|tairiaoa A ^ Providod w3i boa four to tan figou-wheela. M 

^ ^ ^ n u<i n .s y. T& Mqiurod. Pbot wuh tour fiforoi. m ahanUid, 

^ J diala!!rPrS l£0a pnveut taapenof wuh &e loeoid. $2il0 utta. 

(CkI OMriy/nO-fTstf) {Cat lau than Mf Hu) 

Thm Vegdn hooki^ »how» ihg pofiahr, pndkal tnirwnmhfor 
oountfnf purpotu WhtAv you hmmdiaitiy work a oounior you 
Jo want tho hookl*k — oonifioo with Um hopo pfih helping you 

The Veeder Mfg. G)., 

Hajrl^^Sr^Coim* 


STRENGTH 

—found in JenKns Gate halves 


ACTUAL oenriee hnn prorod tbo Jenkins 
ATglobeohspod body tM bent In ipRnmIra 
denljra Thin shm permits a thorongfa 
rron dlstributloo of mem snd insures mires 
that nnUt. vitbout distortloa nod lenkn|(e, 
the srvere stresses of votklnir pnaanre nna 
expansion and oontnutleo of ptplnf 

Jenkins desiyn provides te use of few er 
parts, each of whlth la atroiHr, and hearlly 
mustroctod Standardlantlon of manu- 
fectore insures InterchangeabUlty of parts 


§ 



MketilumR 

Nugiw Fama ra. Thw wnm H$JU f 
nsfio flunan In tks Unitsd Btatsa Janwiy 
!• 1890^ aoeoidlnff to fSia Bomu of tbo -0«i- 
oiMb Xn 1010 tha munbor wao 8083ia 

VoMflwr Wnkoo Vor— Tfio vtAcemo oil* 
ebratsd last aonuner by dtoplays ol eoemoos 
aneko dooda. Ibo ddaonotrotlon to not 
tkon^ to p rsoafs aaj aarloua orapdon 

Tbo Bomo of DoniOd— At the dooo of 
tho Danto ealebratkma at Raranna, frai^ 
BMttti of the bonea of the poet, abdsn U 
1865 but latar recovorodi ware reu ni ted to 
tbo skeleton. 

Raocoo Party Fallo^^ party oeat to 
feBd Knndsen and Tsausn* who bemme oop- 
arated from tbeir oomradas Sn the laat 
Amondaon ptdar expedition, returned only to 
report failure. 




writer uanufacturiBK eompimy of 
Conn., baa sold a eonaiirttment of typewritera 
to the Howrfan Oovomment, roeeivinf pay- 
ment in tbo form of oeaLikIns and saUea. 

AtttOMbUe AM <br Mothcra^T^ 
towna near Olevebuid, Ohio, had the benefit 
this aummer of a baby dinie on wheab. A 
eompletdy fitted truefc In efaarca of phyd- 
dana and trained noraea fumlabed tbta free 
•erriee. 

Flowon In o Bhtk of Ieo,*-^A wiooth 
of Anstrallan fiowera, daead on tbo Ceno- 
taph in Whitehall, Limdoa, by the Australian 
prime minister, made the lo^ journey In a 
block of lee, and ware quite fresh fer tbs 
ceremony 

Homoa Hair no a Cowaodlty.^ — F o r t y 
bake of human hair is one itun of a eaim 
reacblnr Seattle from China. Bach lA- 
pound bale la worth more than ftOO hero, 
onr annual Imports exceed 1900,000^ and 
moot of the hair foea into hair nets. 

National Parka aad tka Aatoasobilo^ — 
Motor ears etrried 600,000 perooos throng 
tka Denver mountain park ayatam in 1821. 
Motor visitora to Roel^ Monntain Nadonal 
Park numbersd 278,7317, or lOOJlOO mors 
than tboae attracted to the Tdlowstone and 
Youemite Parks put togetber 

Motor F*aol from Wooda* — Prol Malllio 
Toulouas believes that thonaanda of oommoo 
weeda ean be made to yield petrol containlof 
large peroentagea of benalne and toluma. 
His proeeaa also produces a gas said to ham 
developed 20^000 beat oalori^ whldi aloiio 
would pay tor the neoeasary doot Installa- 
tton. 


AMOuInJmnbil* 


Tbsvo art h O a dksJi of Meyt made of 
Bselal er wood, for tka sbpp* aaimniiMlo 
and hoam thM you oas maka wMk a 
MONARA junior lathA 


i omator s, axporiawatsn aad mull shop 
ownsn who need a latbo of thsb own. 

As AmoSmS AsWeNUcenS ip AaOfie Bufidtao 

•a»s^»Ur^ 


Heat Wavea and Cria 


Jenkins Valves are widely recofnlsod as 
the stendard of perfectloo and depend- 
ability — a reputation earned, ammic naers, 
by tbeir long Jeon of feltbfeJ servlM. 

Idontifr the fraulne by the Jenkins 
**Dly i ond Miyk^ and slgnati^ Supplj 
houaea oveiy wbaoa 

JENKINS BROS. 
SSU"* £5SSf*^ 




your bdovy 

MOORRROOtirARY.IRWfemftfi.ClhsmR. 


-ApropM of 


the combined heat and crime warn In Parfeu 
French payefaologisti are rerivlnf tim old 
theory that high temperature and crime go 
hand In hand They Instanee the vtolenee 
and cruelty of the Spaniard, ignoring facts 
that do not fit their tiiaory Why not look 
upon the tyrants snd tortnrera of Siberia as 
natural products of the frigid oJr? 

Tho Motorboat Oarago^TnUng 0 hint 
from tbo autonoMle garogo, floating garagoo 
for motor boats now sport sundry *TroO^ 
signs, among them ‘‘Free eleetrie Ulgo 
pump,** **Freo dooUng and rest rooms** and 
*'Free use of hoist for rsaideuta.** To 
Sbeepebead Bay, Brooklyn, goes the credit 
for initiating these free aerrl^ which will 
doubdeoi prom not only popular but ro- 
munerative. 

Tho Rgbbor Spongo and tko High FItor. 
—The rubber Stonge, now so eonuaonly usod 
In the bath, has been auoeeosfnlly adapted to 
otb«r uoea . it fillo life p r ea er vero in plaeo of 
the elusive air, and it providea soundproof 
talephone booths. Aviaton are now defying 
the eold of high altitodes with rubber gar- 
ments, among them a veat made from apongo 
rubber Anyone who has worn n mbbm coat 
OB a warm day can testifir that It rotalBa 
the heat of the body while provpqflng any 
cod air from roaming it, and opooge rubberv 
with its air-fiOed Intaratiee^ eoniblMg 
warmth with Ughtaeoa 

Tha Alpo Ylold Up tho silk 

den and aoow fBda meltad ao BMuhTUrlBg 
the long hot oununev of 1821 that many 
long-loat bodtflo wara toond. Oao waa toat 
of a guide loot 18 yaan agot another, a 
Swlso school teacher who diamoond <■ 
1814; and tnssameb as tha vlntar jnat 
past has been m5d, it ooems that many aiore 
bodies wUl be raanmrad this amnmtr It la 
hoped that tha nasalaa of Lord VMoriSfc 
Domta ktUril d«rlM WhyMm*g aaosat df 
tho MSteihom to IM, ma^ l4t 

■tirpaoms ambalatlas and It M aonld ut 
la iJto bDMmTSr Arade Iba 
loam what ssMa wara Oka fiOyOOO yopeg qgh 





tom, MU 



iiK <, wi. f r <£ 

fSXh, to * MtoWt totoa of Jnooft*M Jtotoeii 
mtd IniiHrUi JN#too»r Atoong tbo ttoflMi 
dtoooitid tor thOM gotoertitoo oto too oxtont 
tfid ooiiMi «l H^rttog d^irodAtloB, toloo of 
Ui^ wiwtod; and pyitomoHr mototMoiioib 

BvporioMO luo ohown toot in monr toetorioo 

noco toon SO go^ otnt of too Htot poid for 
lo dtowod to go to vootA Ono^olf to two* 
tolrdo to bflfng thrown owar tonogb lock 

of attwi^ to otoiplo mointwionoo roqoiro- 

mmtM, In g plant wbon too ootiro tiM of 
OBO BkOB it roqnlrod too ooot of deaslag opon 
roiiotow tooiM not ouood 8 omto ooefa 

Soofdittfrht Cuhong^— Thon in a whote 
fioM of MMttoe hnowlodgo and room for 
oapiritmtnrotjbn to too Mtfor of oaoroUlght 
earboiML Xn an aro tight too daoiro to, of 
oooTOo, for too hlghiol poorffalo br&Uoneg, 
and ttoo bftUlanorlo ohtatood hr litot iHUto 
omanatM from i wean doaw nt partideo, and 

tomo toBMidawMini hi a fcmotom of 

poratnra. It to thrreforo nopomory to uoo a 

matatial wUto wlQ giro too Hidit ooureo of 

maxtomia Mghtnaaa fltnoe oorbon has too 
hlghoot molting point of oU too oommon 

oobotamoio, It woo natorol to uae this mo- 

torial Amt otootfodaa oopodaUy sinre It haa 

too odvontom of iMvt^ Utdo rotohio nn- 

oonsomod. Tbo tmaporotoro too orolor 
of too pooltlvo i l e ct rodo in too pnro ooibon 
are to aboot 8700 dfgioa o and ^v«f a bril<| 

Uaney of about 100 oandliAowor par oquarol 

mtOtoMtor, ocmtinaoo Tho Oporrgwojm. 

What la tlm Pawor of Ltghtntog7«*Vap 
rIoM ootiwatao of tho ol oc tri c a l power of| 

lightning hgpo been mode from time to tlmob 

and wo now odd to oar paUtobed oidlectikm 

toe opl&loo of R Polfwm, as espreoood In a 

iwMt toitM of ifeeoe Oeopre/s d« fBUo~ 

trMU. A ckmd ndth a radino of 000 motora 

states toto Vrtndi onthorlty, sltaotad 400| 

metOM aboro tot ground, repnoento a oa- 

padty of OuOBO mfd. The earth copadty to 
oMomed to be 700 mfd. A bolt from toto 
chmd to gronnd may haro a potential of 
OOiOOfVOOO volta. Aanimitig an afr restotanoe 

of 10 obnw and the aalf4iMlaetaDr» of the 

roftfltnoar dhaanoe of 400 motors to bo aboot 

000078 honry, too of mdi a die* 

chargo would bo 24.700 eyclm a oooond. A 
total of aboot a8,00(XO0O Joulao would bo Ub- 

eratod In soefa a bolt, and, asouming g tooo- 

sandth of a aoeond as toe rime of dtoehatffa 

toto wonld oqnal 88,0001000 kUowatto. 

A Nwrol BloctMlytte Watar^KiMh 
diftoalty woa oaportonead in Austria daring 
and shortly after too war In obtaining a onfr 

detont nnmbor of otootrir motors for now 

ooftomors, aoeordfaig to Sritoebn/f /or BIA 
it^UeMtUk md ifaseUnoaboa, A Tny ah»*| 
plo and aoeuroto motsr waa donlopod on toa| 
priadplo of too elooMytte motor Aniodlno-I 
meroory olootrolyto to oood between a mer- 
eary anodo and a earboo eatooda botoi 
ooaM tato a glaas Tomol with an aeearatriyi 
eaUbratod moaonring tnbo Tbo volume of' 
toto tnbo to ao tooam aa to bo sofnetent for! 
one or two years, after wbfpfa period too 
tube to rovitood and ompttod. Hio voltogo 
drop of too amtor to about one volt Of 
eouroi^ tho Inotnunent to only on ompero- 

boor motor, but oacporionoe boa shown that 

▼artatlooa of too ^tago settlo gnleUy to 

too normal valoo and that tberotore, too ob- 

» of a voltage oofl to not a soriono draw^ 


jtoRUB Gawdgftoro la a 
nt Imm of J W oetrto ol Wtiu It to obown 
that propo riy dtoMarioned atool alvafniim 
oandaotom— that to, strandod otocl aafala 
earronndod by ono or more layon of ahi* 
ndnam wtroo— am mochanlrally aupoilor and 
■loririaalTf ogod to ooppor oondootoro, a 
fhofe whAdh was rooDgniaod aoam time ago 
in AlMripn hot waa doubted In Germany. 
It le iMitlol to not very pure dnminttm, 
not loto than 90 par omit, ao otoerwtoo boovy 
osbttring win toM plaoo. n» otroagth d 
too dumtonm oablo toould bo at leoot 
or 00 per eont of the otrongth of too todP 
vidnol itnndA Tbo obtoC bbfoetkM sited 
agabte a aompoidtloa atari and ofaiminnm 
eablt wm toa ri oo Uolyri o aetloa hitwoin 
too two motato and too diftoroneo ta too oa* 
pantoib. oetfto ton ta. Ptaedool oapwioiieo 
riMPwod toat boto flbtoritoM wore nnfMwdoA 
BtetoMT Stool wim bavtog a tM^atoongto 

of UO Mtograsio tor oanaro miTHra rty m 
radaag teri ta a igWlHtito enpuH do aer voiti 


SCIENTIFIC AMBBICAN 




more 

per dollar 


'pHE DU PONT COMPANY 
^ leads the way in the produc- 
tion of more efficient and more 
economical explosives. In Du- 
morite, its latest achievement, 
it has made possible 

a great etep in the re- 
duction of explosive 
costs. 

Dumorite is a new money-saving 
dynamite which gives you over 
H more work for your dcdlar— 
a guncotton-nitroglycerin d3ma> 
mite without a headache— a non- 
freezing dynamite which can be 
used successfrilly at any tem- 
perature. 


Dumorite has approximately 
the same strength as 40% (tyna- 
mite and does the same work, 
stick for stick. And you can buy 
135 to 140 sticks of Dumonte 
at the same price as 100 sticks 
of 40%. 

Ask the Du Pont Explosives 
Service Department through our 
nearest branch office how Du- 
monte can be used in your work. 
Ask that question in a letter 
outlining your requirements. 
Find out how this new devel- 
opment in explosives manufoc- 
ture can cut your blasting costs 
for 1933 


E. I. du Pont do Nomoun & Co., Inc. 
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Motor Bargain 

M h.p. A. C, Fan-Coolad ^ ^ 

Split phase, 110 volt, 60 qrde Chicago 

Rated K h p but 
tested at the factory 
for 50% overload 
Motor weighs 24 
lbs bare — not a toy, 
but a sturdy, high- 
power, elecmc mo- 
tor suitable for 
operating bench 
lathes, and drill 
presses, grinders, 
radio sets, washing 
machines, churns, 
cream separators, 
big ventilating fans and the like 

GaarantMd for one year 

Every motor shipped has wired to it the manufacturer’s 
GUARANTEE SERVICE TAG, which entitles the 
purchaser to a new motor should any defbcts develop 

advice at mu time 



Operates at 1740 r p m 


within one 
during the li! 


vear Also to expert 
fe of the motor 


ihrMlvt wbMl end 7 la Buff 
complete wHh oard aad ptog 


’ 25 ?! 


NORTHWES’TERN ELECTRIC COMPANY 

41S South Hosmo Awmnum, Chhiogo 


;S0NNEB0RN PRODUCTS 


Compare the Cost 
and the Quality 

of Canaooot tha Industrial Bnamd Paint with 
ths ooat and qualltr of ordinary mUl whils 
paints and yon will boy 


i-/ 


Ci4ncoa^ 

Tbs eost of Csneosit is lowsr at lbs start bsoanss it foes hither It 
foee fiffthsr beesnss It hse the body snd yet Howe naely under tbs 
brush ThustwocoatswUldotbeworkofthrstcoetsafordlnsrypaint 

Ccmooat costs lass la ibo loaf ma bccsna s It lasts longor I c will 
not crack peel or blitter even when enbjected to conetant waahinf 
or staam or baat and cold 

Cemoaal nuiltlpUea tbs Ugfat in wenkrooms snd slays whks lottfor 
than any odMr paut whalossr 

Qlosa Plat and Bffahetl Cemooat for fntsrlora Oloss and Flat for 
eatarlors Whits sod colors Wrhe for lltsiaturs sod color card 

lOPiefiujH 

the 1 quid cbsmksl h a r d sn sr and dastproelBr of conoste floors has 
bseonw such s natloasl neoessity thst over S50 000 000 squsn ImI 

eoncrau floors hsssDssntrasiad 
flONWEBORN PftOPUCTS with it These floors send up 

no wm wsii dust to rain bssr 
liM aod nHrehahdiss They 
wifi iMsd no cosUy kapsks or 
fsplaosinSRts 

yiftWss irtf » e btfdjf 

SSJSifSLJSSniSJB 
LSmOBOnSOIO^be, 


I ts otdw asw 


pmwvsMva ghMs 
tW WOQAHI 


gA A* 

wWOr Bi ng in 

the pntKdvs roof eeaHas te eh hladi 

of wsrs er mw msT “ ■-* — ‘ — * 

nuSarlel eow cTsew 


iiflnpniAVLgjmrTOtt 
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IteooilMqt feow f h it 
e bsajar to tadatoi iftvw out of tba flout ef 
mint^ iswslsrs rtteh a»d so ou by tba 
dastretyds penssto futbto tbaa by putsly 
cbeialeal laschodu fUay ahyate of dltsv 
as sn etsotrslyts, a potoatlsi ot efts volt pto 
esU snfl a onnuat fleasUy el JSO aamena 
per eqnare meter wfilflyebMfereialto nmt, 
0^ an naed la Mtfea aadi ooutalnfag rtf 
oatbodee sad flftssu aaoflss To prsrant tbs 
frowth of sUter fleuortt from ths iiefattvu 
plstss on tbs anodea* which mUd sboir^ 
dmiit the esD the oatttortss an sncloasd ta 
mnrtitt hsfi and an* la aflditlau m 
slowly baehward aafl fofiravfl flafiag 


Spad b e aH aua fhr tumpa.— N«w qmd- 
Alsoobs for largo lacsaJeseeiit slsoCne 
lamps have beau foned hj tip Banaa of 
Srendswla Then have bra seme whainn, 
an Inporant one bdnt ths sbsnfloBmsat of 
the leaf*e«Wbttshed Biovlaioa that the Ufht 
test el lamiM ehaU he eoadUfored as eadsd 
when dm ssndlspowtr bso fsUsa to 80 pari 
seat of toe Inldal valBe Beeson BMaai 
bsTs bssa found to prsvant exeeartvs blaek 
enlna d n ug aton la^ bulbs* ths new tssta 
an bsaefl oa tbs total Ufa d the tiras el 
hunt out The standardlntloB d Isnps la 
oa s smaller number d gradtnfia toe tmf 
Stan schedule neofulrtuf only the Bvidt 
etepe in toe 110-180 rsufe^ and the 10 volt 
stepe in the 230 200<volt raafs The pah* 
Uestton of tbeee speclflestions le now ready 
and nay be obtained from the Bureau ol 
Standards WasMnftui D OL 

SafaCy Sula far Bfoctrto WaMfaif^ 
Soms simpla rules sn ftvoa in a reseat fimis 
d Sleoirteal IPorfd with retard to el ectr i c 
weKUiif H follows 1 OofglM ^When 
men toaa one person Is workinf In s booth 
eadi must wear amber or blue gofsles to 
protect his eyes from aoddentsl flsabse from 
sdjarent arcs when his hood Is ort 2 EDopd— * 
Alwsya wear a hood or use a shield with 
amhor or Uus iflssi window for iwoteodoa of 
toe eyes and fan afalust harmful ultra violft 
and infra red rays from the ere 8 dotolng — 
For pcoteetiAff against hutne from Incsndes 
cent psrtiHes saptUed from the are dos^ 
woven dotolof fsontleto and leather shoes 
havint bsUows toafues ghoukl hs worn 
4 Cable -^Always have cable above toe 
ground so that It wOl not be ,, 

On eesffold or idstform work ran too cnhle 
under the platform so that It win not be 
tripped over fl rroond — Be sure the ma 
terid to be welded la properly grounded bw 
fore atartliif to wdd 6. Bralfoid Work. — 
^b«n working on a aeafloUl be aure that hot 
electrode etube or drape of hot metal will not 
fan on peroone brtow the ecaBold 7 Toot 
ing-^Be rare yea have a eubetantlBl footoif , 
before starting tbs wsUI 8 Tsndlation 
Thera moat shrsys bs snflhdsnt vmtflstiou 
in the booto to keep it dear d fosMS 
0 Welding Booths— Wrtdlag must be donsi 
in s booth Inrlosed on three rtdes to prevent] 
injury to perao ui worhtog In ths vietotty 

SupareuMitiTa Sfoctrical InstruMuta. 
— \t^ At nisi BxhSbitioa of the Phyrtosl 
Society of London s number d Intoreatinf 
eleetrt^ Inatnunsats wers shown not ths 
least interesting btlng a striag rteetrotneter 
As is well known ths string e l sotrometer 
originally suggested by P ro f essor Btotbovsn 
ie on it stroment in which the movli g system 
Is a dhered qosrts fiber tightly stretdwd 
CD snd parallel to fixed metal plates 
The spedal fsatura d a recent model ig tte 
eomp setne s s sad tbs ease wlto whldi It earn 
bs sseembled with any other spparatna la 
partfoular being flat, torn modal may be need 
a mkroeoope stagt without further fit* 
tiogs. n% tastoument oensieta of a savored 
quarto fiber eseh enl ot whkb is 
hf a flag whUto Is snebond to ai 
‘ ~ di by means of a brass cUp. One flsgi 
is held in a dot to eaefa dip by a eerew 
This snaUes too toterdiange d fibers to be 
done duiply as fibsrs can bs supplied raady| 
mounted on fira and osa ha transit 
by msaag of g Oer msniputotoy Tba < 
of tbs fiber ars msuatod on 
rad ao that vartadous d ti 
Mdy a Mflull rtfoat ou toa 
mirta fiber OhasmldaB d 
mads toraugh a m lmeae o ua, wlHb 
adJostaMa farwuid aafl laAMifi ft 
Tbs Is fi to a m rat hi 
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Stop that lealL 

this now way 

To nauQd lualqr host 
dba aa»d a water bottle, 
biokaa crocberyi tprtt 
ibaut aratie, to wm a 
golf etobt to iosulato 
wires to presamac 
Jag»' fit Tln^ the new 



a 


Bauer to 

lete to tapee fori 
uit Extra 


uxtra Ctmci to 

flats metab rubbar, 
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Andy of the home ana 
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KACX) 

Klfi* RMciriig Sdt 
.. 120.00 



If you wish to hear die human 
voice clearly and distinctly set a 
NACOSEt The wondentd sat- 
isfaction obtained surely » pleas* 
mg. A imk penon, tying m bed. 
can listen to die music and be 
happy, makmg the hours fly by 
Snad your order at once with 
cheek 


Me- ‘ E /.'.I I ■ 


BvnnrwHiu 


iCttodt dtdMi Milt 

«r nm 


VBQ pBOQSB I 


**Our malh * kt pUam ahat^" 


lor A ee asio ri as Corpontion 
l44e>144S Weolworili MUbw 
NMrYwIiOar 


wmoDUcnoN to 

EINSTEtNofitfRELATIVnY 




STEEL SHELVING 

Tool Stands, Tod 
CaUneta, Pressed 
Steel Bench Legs, 
etc 

MM CM mm C 

“surruR.® 


XieOlMMa Hadbook 


ImmIMJS 
OMlea pieMv ef,jhe 



dmfliolsdfMOM 

”WwS,M 



W m 

or analoffooi metbodi AnotW \m to lum 
tiM ontiro opmOon oondnrtod while tool 
ud work are mlmerged u the fluid There 
are bpecifle edvantafea here hlfher efl 
cAeney etui leas cnadlnf ehlpa are kept 
horn atiekliig to tiie drill anl stork by 
ocrnttououe rimilatloii of the labrirant ete 
In many cases It eeeiiui as though thfe idea 
wonld bo worthy of a trial 

Itopcvrlni the Uibrtcatlon ^ We 
wstphed s garage tnorhanlo the other day 
drill a hole of oae-gdidith or three-sUteentha 
Indk diametor tfaroogh tiir hnh of each con 
nesting rod dear through from outside to 
indde In order to Improvi upon the reoalto 
of epitafa efreuladun of oU as d make oare 
that the aetoal bearing aurfan be t a eeu the 
rod and the crank shift throw di Mill get 
Its fair diare of oil It aeetns as though a 
jvdleioiM application of this remedy for 
faulty lubrication — alwaya with due eon 
efderattoa whether It would lead to atnic 
tural wcakoeas of the part In queation — 
might be profitable in ordinary machine 
praetire 

hfachiMa for Blind Operatom — Ger 
man practice In broaking In blinded soldlera 
«t machine and tool work faaa emihaidissd 
the fact that the Mind operator is in eon 
■Idernbly more danger of inodiertcntly en 
gaging his free hand with the mecbli e than 
the Noeiug worker The diiBculty has been 
met In togcntous fashion — by robbing him 
of the free bond tfaehlnea for oporadon 
by the blind men ars now design^ espe 
aally for this purpose and in auefa. a faahion 
that the operator Is fbr««d to exeniee a two 
handed control Both his hands are con 
tmaafly on the handles and levers — oi d 1 e is 
therefore m no dongor of getting one of them 
in the path of a tool 

Cara af Pnnrhwa^The breakaira of 
punches la not infrequLtitly taused by their 
being edimrted an that the finer oics pro 
ieethHT further than the btavler cnies make 
eootact with the metal flrot. The aetter 
who la often made tsspoDalble for the ad 
Instmcnt of punches sb^ 1 be sure an 1 see 
that the boa>fcr once project further than 
the finer ones In order tl at by entering the 
imtal first they may take the brunt of the 
shook IhstorHon of punches is liable ti 
occur ah n pordcloe of dirt < r small cuttings 
arc olloaed tn get in among the pieces to be 
punched Such foreign msttur preventa the 
metal from lying flit on tht 11 rcsultltg 
lu the pundHs deaeendii g on an Imdined 
tostead of perfN mliciilar faoe HiodaB re 
quin grin ling when stamilngs begin tn show 
rough or jaggei] e Igas Sometimes the aams 
fault la duo to be 1 setting of tl e tools the 
puneli gradually shLarlng away the die until 
it becomes a looae fit and thereby fails to 
prodnee good stampiiigs — fVacftool Anyt 
noer 

Chain OriTSik Machine Toola.— Tha 

rhalu drive so largely used In the sutomobAe 
world poesesses slvautages over the bdt 
dri\e which engineers are biund to almlt 
says U BfBtley in ^foytMcsrfrty mnd Mtu 
truU JBeMpamwi It Is positiv —that Is 
there is no slip A belt mist be eontinu 
ally attended to to keep a high efflcleney 
l%e oorreet range and graduation of speeds 
la obtained (not 2 or d per cent of dip) 
ao that the moxiinuin output is possi b le, 
ttutto may be driven at short eeotors more 
efeettvely by diain than by belting Some* 
timea a oroas e d belt is eropUyed to get a ' 
largsr angle of lap and to surmonnt tha 
ahort-esater dUbcutty hut this requires eon 
Btant atteutitm and Is not so efllelent os the ^ 
(hain Frequently a loomr is mounted on a 
ftmudathm plate on the floor in order to ob* . 
tain Buifident length of bdt drive to tbs line I 
shaft when If a diatn is unod the motor 
may be carried on brackets elooe to the line 
ehaft and the floor space saved On account 
eC the Btrenfth of the ebaia drive It is poe 
dbla to get the wbede arrangsment In very 
HtUa apaet As no Inltlel tenawn is required 
wi^ a Chats tito chain can run docker titasj 
a bdl; and Jo^al frlothm la radoeed to a 
mllilmm TO flssIhlUty and sUmms when 
rmrobit tea othar uaeCal fsatsteOi Itlapoa^ 


Dotibleday, Page & Co/s 
New Radio Magazine — 



June Number 
Do you want to know 


— What happens to radio waves when they pass 
through a tennis backstop? 

— How to begin enjoying radio? 

— How die Stars and Stripes are being kept in 
the ether? 

— ^What mistakes to avoid in erectang antennae? 

— What sort of a receiving set you shou' J buy ? 

—What a pioneer newspaper did in broadcasting ? 

— Who’s Who in radio ? 

— How Gen. Suuier utilizes the electric lamp 
sodeet m Radio ? 

—What one radio fan’s laboratory has in it ? 

— ^How to operate and oare for a crystal receiv- 
ing aet? 

— ^What If new m equipment and accessories ? 

All this and a great deal more is told with abundant 

illustrations m this June issue 

Methods and apparatus toat are new today will 
be out of date tomorrow Keep up with this 
precocious child of Science through RADIO 
BROADCAST 

On the news stands now — 25c 

or, make cure of It by using coupon below, today 

A ftuhltcatton of 

DOUBLEDAY, PAGE & CO . Garden Ctt\, N Y 

WOSIVSVSSK I COSnSTUfS SABM BA6AZIM1 DIKMMMUL BIVB* HMMUtnMUn 


OOUBLBDAY PAGE 9 CO <7Wm Cxy N Y 

•and m« RADIO BROADCAST for lour montfai for which 1 cuclosa one 
dollar (SS fee a yaer-a s nd oftbar dollar bill or check at our ruk) 

News* - - . ■ 



426 


SC1BNT17I0 AMBBIGAN 





Tracks of Wire Rope 

Two ptnitt«l w\n cMm i u ypor te d $i iaCMvftfa bjr ilMUtoo Uk« 
ta»«fi Tbate art Cba ‘ mekt of a nodem Aatlal Wlra Ropa 
Tramway opoo which tba ooavayon |lida batwaaa loadlq| aad un 
loadioi potato 

Wfra ropa alto tuppllM the pall that amvet the co n Tcy Of t €ir 
over head whaie mud aad eoow aod tleet eaa t lateffere with tteedy 
dpotatkm 

Beln| dctidaert aod buildcn of Acnal Tramwayt thk comp aa y 
koowt the peculiar reqolromeato of traek aad paUiog cablet Here 
Yellow Streod perfornitt at It alwayt pctionnt whererer there t 
heavy work BO ^ lo alae quarry loddtad — everywhere — loweriod 
upkeep cotto by putuod off reoewalt 

The ttraad liat t pointed yellow it your |aide to wire rope quality 
and economy Follow the Yellow Strand 

We alto mamilaeture all ttandard ffradet of wire rope lor all pur 
poeet and have been tince 1875 There it an authorlned dealer in 
•eery locality Write ut for Che name of the one neaieti you 

BRODBRICK & BASCOM ROPE CO ST LOUIS 

BrmmchM New York and Seattle Fmetwrin 8c Lonli and Seattle 


eHoa ud PowerMeel Aatowlock tw 


■obCto ■ c etwo rf i i vMto qf Yallaw ttmid Wirt Rope here amratty 
MtrMwhed thMMWtt It iht httm ol woiBri rt i iht attkia ovw 

YELLOW STRAND 

WIRE RORE 



GEARS 

All ■iBdaaamaUl 

tiw ma MHat* 


Write Ibr cauu hmV 


W.Ottway&Co.Ltfl. 

Ohm W«b,EAUNG. LONDON. W 5 

BtTAlUiHBO Mt 

Manufacturers 

Theodolite! Tacheometen, 

Level! Miner! Dial! 

Primabc ConipaMe! 
Helioitraph!, Equatonali, 
DnvioS Clock! Micrometen, 
Ceofottt! Tran!it! 

Mirron Flat! Naval, 
Military and Aitronomieal 
TeleKopea, Pramahe Binoculan, 
Etc Etc 

Sato AimM for U S. A. 

Ylw Fredni 

S^Uwan 

Itttnirmttd ikt alee# totoreaMtlf /m 

M attllMllM 


Eauieininl Co. Lid 
ire, Kew York Cky 


BESSEMER 

OIL KNGINL.S 


Of 



PrtSBt wad Tirstellsifc MMss 

jsKStsijsn.wvfts 

fniteicner ol Patmia haa mada tha foQowfog 
mUnis Mhtra a patent w' ‘ 
eJaima drawn in psnarle tnmn h«i 

ffrantad me thod dafoia which are 

Hally eo^tanalee with tha appara^ didoM 
of tha patotit ahoold not ha alltwad to the 
eanie party In an appUeetioB 
nequently to the ianis H the patent It tha 
Btepa of tha method are auch Chat the 
pamtne or ita eq^valent rodtad In dnlm 
tha patent mnat m prsaent In order to earry 
out tha anaired method tha Utter U but the 
foaetfou of the apparatus 

Tradamarks In Uninay — Aeeordlnsr 
to tba trademark Uw of Umtuay tba recu 
tratlon of a trademark ereatea propiietordiip 
in and eonstltnten thm t&Ha de^ of a Riven 
mark but without prejndlea tn the above 
peraoaa who may have in the oountry a trade- 
mark In nae whlrh la not reg iat a r ed or tba 
rectstradoa of which haa Upaad, may dial 
lenga tha reglatratlon of the aanw mark hr 
a third party If Hie tUid party has effected 
the reffi^atloii aad obtained legal protcr* 
timi tlm other party may np^ to tha Qov 
^mment to have the regUtnition detrimental 
to hie prevloiia right of nee annulled ms 
may be done within two years from the date 
of the Ineoriptlon dmllenied While trade- 
mark piracy la not so co mm on aa In thoaa 
ocantriM where rc g t e rr a tloii eonstltntee un 
disputaUe on nerehlp It Is recomme n ded that 
ap^icatlon for reglatnitlon be made 
shipping branded artidea to Uruguay 
Commardal SuceoM an Induatlva of 
Invention —White it in true that marked 
commerdal eueceae and pabUe approbation 
of a patented Inventum are aometimea of Im 
porUnee in determining the queotiou of In 
vention the doctrine Involved la aubjaet to 
esceptlotia The United Statea Clnmlt Coun 
of Appeals for the Second CSreuit, in i 
reoent deddon (Boeton Pencil Pointer Com 
pany vs Automatic leudl Sharpener Com 
pany 276 F 910) distinctly point! ont auch 
im exception The Court eald in effect flmt 
that eotomorditl eueceaa la an unaafo guiile 
to inieotKm imlem prior efforts to All the 
want are shown and seoondly that artidea 
may be new In a commerdal aense when 
they are not new in the sense of the patent 
law and ncvelty however great can never 
be put in place of Invention The fact that 
patented device haa had enonnona aalea 
doea not dlspenaa with all other eridenee of 
intention 

SubsUtutlolu— A nuumfnetnrtr or deal 
er cannot subetitate the mercbandiae of <we 
uhere the merchandise of another Is ordered 
without Informing the purebsser of that fact 
In Samuel Brothera A To vs Hostettir 4 
Co 118 F 208 It was held suflMent to sup- 
port a finding that the defMulant was 
gaged tn unfair competition although Hiere 
was DO proof of any customer having actnaUr 
been dmved on the tcsdinony of two wit 
lee employed by the complainant These 
witneasea te^fled that they had gone to the 
~ deaale liquor store ef the defendant, 
where there bad been aold to them by a derfc 
what waa represented to them to be em 
plainantB Ututa, but which In fact, waa a 
spunoai artlole made to inutato that of ixim 
plalnaata in appearance taate and smell 
and they were also furnished by the derk 
with empty bottles haring thereon complain 
ants label and trademark to be used in re- 
tailing the Uttan to cuatomefs. 

United Shoo Machinery Oanoratfon 
Patent Leaacn— The Supreme Court cut 
die Lnitod Statea on A^l 17 1922 ren 
dered its dedswa In reviewing a Doerse of 
the federal Court the Bastom DUtriot of 
Miasonri Involring the leaaea ol the United 
» Machinery Corporatlim under tka 
terms of whldi tiiat company leaaed ita 
patented madiiDea to vmrm thereof The 
Decree of the Miaaouri Court waa anatsinad 
by the Supreme Goort. Tliu Decrae enjolited 
the use first, ol the rsstrfotive daose wUidi 
provided that the leased maohhie should not 
be used in Bw manotaecura of tMm on 
which c ertai n operatiena Jfod been carried 
out by macfalnee oBmr Bum thoee peorided 
Bie eorporaBon seoondly thedaiwa Bwt 
the leasee foiled to use certain Unde of 
machinery mads hr Bw eorporatlan the Utter 
had the rid^t to eanori the leaae ef ail 
Unes thirdly tha riausa wUcb 
pelM Bw leaMS to puwhawa all 
from the eorporathm fowtUyt B 
wfahk cocBprilsd th* Umm to ttss 
porationa laarhlnea on ahoan werkad an hr 
other maehlMe of the OM pp ee a tlony ItflUri 
that If tha Uama foiled to lanes all 
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matihtury (mi tba aotpac a ttoa tfca laHir 
anmU hm tka right to roMora tka maohlBaa ! 
alraadjr oaittoyad mx^ tfaa prorlMoa for 
a pajmaat of raralty on Aoaa auda on tiM 
oorporatfon marWaaa and aavanthlj. a praf 
arantlal rtanaa vhiafa apaellfod kmor royal 
tiaa for laaaoM who agraad not to naa cartain 
fluaklnary on Aoao laatad on maahinaa that 
wava not oorporatton agnipinaat 

ftnu^lu Trad# Mark Baglatratlona.— 
Althoogb the Lnitad Stataa ia not a manbar 
ad tka Baiiia Tnido Mark Convandon navar 
laoi oor axportera will be intaraatad in tha 
wt daouion handed down by the Baprema 
Oooft of Brasil in which it waa bald that 
fotamational regiatrationn at Bamo am not 
affeetiTO in BrasU While Brasil u a mem 
bar of tha Beme Trade Mark Oonraatibn 
it has been bald that tba failure to publivh 
tha trade mark in Braril la fatal Thta re 
qnirement with reference to puWieatUm ap 
phce to an trada-narke and all olaaeaB of 
regutraturaa whethar an indepandent Bra 
nlun aptdieadon la fllad or whether an at 
tampt ia made to protaet a trade mark 
through n Bcma Convondon regiatradon 
or a raglstration nnder the Pan Vmerican 
Convention No arrangenMnta have been 
made tor tha puhHeabon of trade mark appli 
eadons except m caeee where In^pendtot 
BrasUlan appUcadona are filed and m view 
•of the roUng which baa bean made and other 
mlinga which may follow it ia Important 
that every trademark which la of value In 
tha BrasUlan market ba protected by an in 
dependent raglstradon in that country 

CftTporata Namoa^lt ia wall gattfod 
that one corporation cannot odopt an! uae 
the name of another oorporatkm In the aame 
line of buaiueaB. Furthermore a oorporad m 
cannot naa aa part of ita corporate tide tho 
trademark or trade name of anotfaar earlier 
in the hel I nor can anyoi a um aa a traie 
mark for the same Hoe of boauieaB the ddo 
or part thereof of a oorporadon or firm In 
Rubber A Celliiloid Hameaa A Trimroing 
Company va The Robberbouud Bruah Com 
pany 88 A 210 it waa held that the um 
of the words Rubber Bound in dofei dant a 
curporato name waa m cmi tratenti n of 
plaintilfa rlgliu In tha term Ribber Set 
aa applied to ita merefaan llee In Martell \» 
8t Francia Hotel Company 08 P 1116 it 
waa held that the defendant woull bo on 
J tied from condnetmg ita hotel under the 
aame name aa that of j^aintiffa in the aame 
neighborhood and previouidy cataMiahed 
■uch oae raanlting In confoalOT and injury 
to the h>tela and tha public an! thia 
though defendants Intel waa larger an I 
more expensive and catered more to a tran 
aiant trade, while that of plaindfia though 
patronlsii g tranalenta, waa more of a family 
hotel 

Tka Stanley Bill — ^Tha Staalay Bill 
which has been introduced in the Senate and 
which contemplataa tha making of a very 
draade change in onr axladig patent law 
hoa arouaed a great deal of interrat and 
much argument pro and qon Briefly the 
effect of the lUU ia to indu lo in o ir patent 
law a proviiion whereby unlen mithin a 
reasonable time a patent la worked com 
puleorv Hcenees thereunder may be granted 
The law is advocated by tha War Depart 
ment on military grounde and in orlar to 
compel foreign nationa anl Inventora to 
manufacture dittr invendona in this ronntry 
ao that in eaaa of war they would bo at tha 
eervtoe of this eonntry The Bill la alao 
favored by certain mannfacturori. In the 
main however oppooldon to tba Bill la 
■trong The Bhceradve Committee of dw 
American Patent Law Aaaotiatlon has taken 
a very definka stand in oppoddon nylog 

It strikes at the very heart of onr patent 
system In that it would destroy the axdorive 
ridit of tba patentee to his Invention Ihia 
ia the dietingnUhing feature of tba patent 
law of this coontry that makes Ik superior 
to tbs law cf any other eonntry For this 
reaeon It would be equally bad for the 
public the inventor and tho manufacturer 

Tui Caba gf DMlnctivg Calor^ugtlM 
Newburger of the Supnme Court of the 
State of New York in recently grandng a 
temporary injanebon In favor of the Amen 
can Yrilow Tax! Operators Inc. restrained 
the defendant frote using or emptying or 
operadng for Mrs taxi eabe designed or 
painted or eblored In Imitedon or oolorahle 
rirooladon of plantUra tan cabs " And alto 

adopting using or emptying on taxi eaba 
any namsgi devtoesi finidb oolor or get np 
■t^ or dnaa calcnlatod to be confoaed with 
or wistekan for taxi raba of the plaintiff 
know of no ctoarer eaaa of attempting to mis 
land the puhtte m fba dafomtant admlto ba 
bag doM.^1^ Nawbnnw 



Guardians of the Circuits 


Tba telcpboM at your elbow 
s e e P M ao aimple an mstniment it 
does Its work VO quietly and quickly 
that ff M dificult to realize the vast 
and eqiupment the deli- 

cate and mamfoM adjustments the 
ceaseless human care behind the 
scenes m the central ofices 

Bdiinddw scenes is the terminal 
of all the underground and over 
head Imes on die streets and hi|^ 
ways Here are die cable vaults 
the great sted frames contammg the 
diousands of separate wues and 
fuMS for die subicnbers hues 
die dynamos and sloraffe battenea 
the giant switchboards durough 
which your tdephone is connected 
widi die other durteen million tek- 
phoncs m dw Bell System 

And here in charge of this 
equipment are the guanhans of the 


ctreuds— the wore chief and lus 
maitrr *y*d 

experts m tdephony Tbev first 
duty IS the prevention of tnndde ** 
By day and by night they are con- 
standy testing the central ofice 
equipment die overhead and under- 
ground Imes die subscribers mdi 
vidual vnres And when from 
some cause beyond control trou- 
ble*' does occur nine tunes out of 
ten It IS repaired befme die tde- 
phone subscriber suffers the sliditest 
mconvenieiice 

It IS the skill of die men bdimd 
the scenes togedier with scientific 
devdopnient and constnictian eft- 
cient maintenance and operatioii* 
which make it possible for you to 
rely upon the telephone day and 
night 

Bell System * 




American Telephone and Teleoraph Company 

And AwiiCiATED Companies 

Omm Fofiwy. One Sjmtmm Umnmai Sm r mmm, mmi off dfr a efo d i SMwrrf 


Umiening liiF 

* yMMSpraittoryM — Virou «m RMtolklMoulfR 
tncsl lUdIo nulMi r— dhg 1— pR utoctr c rioAto 
lOMtsflv. ud obw uI mv odWff omTiiI tpplUiicM m 
bm oUMMcMd by vm Oom iRunilR ««ilv obMbi 

NOWfO UME imstt OECTHCM. 

4iit1 pmImM »N 

Your MOW bMrk tf 

V rou doB t imp tka 

b«ak 

D P C MGv hs. 
D«pt a 



DoyaskMfwtkeatamt Ret 

RADIUM STAR MAP 


SahkNa Mafafcli 4fnt kaf aecunw wttlnmmM 
Ww M d l ousi rlfai Vm» wvrtwiiwufaciiH f U M / 
compowd Upad Bad oadofia d by bad oc colhcM vnW 
vtn fit* kgk ■cboOlt KMiti, sb 4 amattnr Mar atudtsti 
- ' - “ -iMptoMooiQ - 


Pnea SSSOpoatpald. 8ui^] 
ffto on fwuaat. 

1 W mwiill.mg AmAaa. OmlM ntoPwk.& 


Tire Mileage 
Lowest Cost 



BINGHAM SCHOOL, 

AN mUL BOYB SCHOOL IN PIEDMONT NORTH CAROLINA 


LS:tlv 


Awb hM|iWk v,to^ aach Iwy Aal ii— l aa l y igkiiMa kffltwv 
Lwralylawtia OyMaaskna AiaWile park Hottar 
hii^sad ktoaTr" gpona U vanaty 340 aeraa A i 

OOL PRBSTON LEWIS QEAT. Prr«i2«el, BOX 27 hIBBANB. N 0. 
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?r;HE;^R^Dio guide 



4\ 


Elmco Senior Toner 
Elmco Junior Tuner 

(For GryeUl DoCoetor oad 
Vneuam Tuboe) 

BLMCO DBTBCTOR AND TWO 
STAGS AMPLIPIBR 
BLMCO TWO STAGB AMPUPIBR 
BBLL ROTARY QUBNCHBD 
SPARK GAP 
Wrm /if MMlnr S 

THE ELECntIC MACHDIE CORP 

■NDIAIilArOIJS INDIAIIA 



Kennedy Radio 
Receivers 


Are rccoSnised everywhere at 
the very finett made 

Ai 0 iSm Mnf Oft fsowd 

TheCOUNB KENNEDY CO 

(isMrpetiOaa) 


Music and News 

RADIO 

Purmon Msrehsnte Amstson and Sports 
■MO wnts lor Pros U lof alw s 

THB BBST IN RADIO 
WHOLB8ALB- RBTAIL 

VIRGINIA RADIO COMPANY 

CbsrloHssvdls Viifiols 




T O so|oy the Ihll tMS 
of your neehrliit nee 


X of your neehrliif nee 
e<piin it with the Moftievou 
B^io — tbs repeo d oCM 
With the movnhln ooil 

Aap dietar wlO teoMaalmta, 
er wrO> w Or koMm mad 
sens ol Mensl dnisr 

The MsSbsvoz Go 

OsUwid^ Gettfarek 
NmMQfUt inSmMhAve 


Mb# bnnosit 

MOMAVaX 


WIZARD 

WatWe SmI S** SallariM, sS UnrasI M i w 
R\KRY ■ATTICRY Cl ARANTCRD 


No 

Mm 


Volta 

Price 

PUtn 

ffislxel 

1 ^ 


IlM 

in— VR^Ile 

txiixfl 

1 lb 


Its 

MS— 1 lain 

4 X« It 

^ 11 


IM 

MS— V able 

4 xe XI 

1 la 

mS 

tM 

MS PI In 

HXt Xt 

14 lb 

4 S 

sn 

MS— Va alk 

Hxi xa 

10 » 

4 S 

41 S 

MS— Varb le 

ax 4 xai 

tl Ih 

IT 

lae 

MS— Verl Hr 

axe x«l 

el lb 

4 S 

fM 


Ort U rm at your haler or wr t« dirrot 

W1ZAIU> BATTERY GO 

S L Ar iila Strvol N«w Ymk Citr 


Radio Inventions 

W B shsU be pleseed to have you 
consult us with ts|srd to p s tt nt 
Inf sny now ndio oquipmem whkh you 
msydovdop Two nwmben oToursUff 
of Bttomeye fornwrly with ths We st er n 
Electric Company apectalise tn pstents 
rdstlng to the rs^ sit 
OStos consuhstlon psit cnlsrly invited 

MUNN A COMPANY 

PATOrr ATTORNEYS 
Weotworth M dtaf NewYorkClty 

Haana Butldlan OarkUnd Otio 

Tower Swildlnf Chtcaro m 

■etaotiaa Amwlcaa Mdi jVwhIaftea D C 
Hobart BttlMInK Baa Praiwlaco, Gal f 


THE RADIO STORE 

^NartkUaRaUaaAea Pai adaaa, CaM 

Alliwiaso Receivinf and Loud Spealdsf 
OucSt $727 00 

Altedesa RscelTiflf sod Loud Speslong 
Oucdl 

Alu RoblseRseeivIndsndLondSpssk 
isd Outfit SS2^ 

Psasdenn Rsceivind and Loud Spfesfcind 
Outfit WHO CO 

PsM RobleaRseeivinl and Loud Speak 
inf Outfit $42400 

/0 mitci mra yom «s#rprs/«df 
PAUL ntANKUN JOHNSON 


RADIO IN YOUR HOME 

COMPLETE WIRELESS 
TELEPHONE RECEIVING SETS 

:febetal Jr. 

race Jb ISM 00 
EMPIRE RADIO CORP 

271 Wm I28tti a N 
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AMlHfMiA JWi 


756 Feet 

of Rainbow Spray 

Mnhnomah FalU. dmut Portland, U 
bot out of a tnouaand arondera 
maidag ^ oa the m a gn l ftcent 
Cohantih war Highway nearby 
are Hie l aa aooa cataracta of the 
Caacedeib Hm wUd Go^ of the 
TMm, and Table Moantain 
atreikid with aearaa 

Northern 
Pacific Ry. 

rsooo JUb AmtT” 

nramCUcaao fltPanl M towm lie 
toBotta^Helm Spdune, FCfti^ 
Taooeu, Saattk. Bvantt BaUag 
beat, VIeteda, Vaneowrar 

Tbk iaOa aeanie ww to 6 m Gr«M 
Padflc Nortinraak IttravmtlM 


RoundTrqi 
Chicago to 

North Pacific Coast 

aMUtrUfSmt M 
lldH yonr vaeatioa w yea dhrl 
dandak hadth. Go wfaawyo ocan 
Ihrtooldoan. G uyowi*atMwa 
whan tha SddwV A m 
H ie eaort of eafanon nearing Get 
SqSf wWrSMHi Padfle 
Noftkmat 

North Coaat Umllod 
ABotaal Throogh Tnk ef,^ 
Meethwaat Uana.Chka e MIO 
IWooMOioo, 

Stopat YdhwtUimPailt 

WHia te fraa boohh d octMiO 
thaPacacMert h waat aaftwchiat 
lagaaftetta. 

M. Mh, hii—aft<lillr.a»Mfclaai 


WCB Radkr M setrls Oo Ino 
IlS-IU 8h Ml at MIbim- 
apoUs Mfiui X 

VPA VhrTWorei BoeenI Flort 
_ Worth Vnotf X 

WWl Mrtw Oo yiwhifow 

Ato Doaihorn M «h X 

KFV Fo rt cr Bradhory Radio Sioro 
Btrald Block Yakbaai 
Wash X 

WOT Owaral Klcotrlc Co I River 

^.PowIBt SehMMetady N T X 

WOJ Qtlb^ Tb« A r Co 491 
BlatchItrAva Mew Haven 
Gbon X 

WIP Qlmbel Brae Dept Btore 
Karhet ft at 9th. Pblla- 
delplla Pa X 

KJQ OonM CO $15 ■ Mala at 

atoekton. GaUf X 

KOO HaUoek a Wateon Badio 8er 
viee, 191 Park ft Porb- 
Imd Ore X 

WLX HaalHoa Mf|c Oh Mil Aliu 

jama Mora Indlafiapolle* ^ 

WOH Hatfleld Bleetrie Go HI N 
■Sridlen Bt. Tnolaiiiipolte 
Ind X 

KYG Bawlv Willard P Jr 400 
B ltd at. Mortli Fort- 
bad Ore X 

KOW HerroM Charlea D 4f7 let 

at 8aa Jw GaUf X 

KVQ Hohreet J 0^ 9U 7th Bt 

BaenaMBbo. Caltf X 

KON Bbfanraeeer lao ith aad 
BniadwaF Los Aaaelw 
CkUf X 

WJD Howil Bbhard Hairb. Oraa 

vllU O X 

WGL Howbtt, Thomaa F J ttOS 
N Br^ at Phlladel 
pbb Pa X 

wav Dr L H aad Car 

rlaatoa G L t4M Lcard 
ft LhUe Rook Ark X 
WEV Rnrlbttrt sail Blaetrieal Go 
MeKlnaap Av« and te 
JaebitoSt Honetna Texae. X 

WOV latentate nertrie Co and 
Mew Oriera Tten U7 
Barrene 8t. New Ortoane _ 
U X 

WIK K A L Bleetrto Co 4tT _ 
Olive Bt McKeeyort. Pa X 
WTG Beaeee tete Ajrrliraltart Gd 

lege Manhattan Kaa — 
woe Xarlowm B«to,qo W^Beet 

BUa Boek libnd lU X 
KLP Ken^ Colin B Co Ine 
OKeofe Ave leoe Altae 
Calif X 

KHJ Kleralfr OB A Oo 7fi7 
H UaaAaedeaSt LoeAn 
aebe Oallf X 

KQL Rim Amo A 1041 8 Itoel ^ 

! ^ ft Loe Anmlae Calif ^ X 

KJB Kmft Vlamtl WM 19^ ^ 
Ave N V tettl^Waik X 
KMC UadonF Weatherill A Go _ 
£Stey CaUf ^ X 

KGB Lordm Bdwln L SOI UH 
fomb ft 'taa Fraacbeo 
GaUf X 

KMO Love Rtortrb Oo (H C 

Bebhert). Its North L ft _ 
Tknnw Waeh _ X 

WWL Loyob UnlvrreHy ^flM ft 
Owrice Ave New Or 
leane La X 

Wra Marchall Cbikln Co 17 On 

Urio 8t Toleda O X 

KRB Maxwell Bbet^ Co Hare 

inont Hotel Berkeley Calif X 
WBS May D W iM HI Cmtral 
Ave Newark, N J X 

^ i 'Ski' , 

wo« ar 

anm ft Ocaate NA X 

'ill? 

Broadway uie Angeiee 
CaUf X 

KDN Meybem ^ J go IJdr 
mont Hotel San Franabeo 
GaHf X 

WRR MMjgBd BetoUur Oo Thba ^ 

woa Hi2o5h ftata Maije^gi^ 

vean. OaplM Bide JWbt^ 




It A Water 


“as * 

WAAM 0» I 1 Bob, Bt 

gOB fC; 





WPB KewMaper 
eeCt* 

KON 



WTK Paris Badto Bbetrie Go 41 

B Main ft . Pnrie Tkxae X 
' WOK Pine Bhiff Go The Ptae 

Bbff Ark X 

KGT PooMoa Fixture A Wlrine 
Go 119 W U ft Po- 
mona GaHf X 

KWG Portabb WIrelem Telrphone 
Go SH i Market ft 
Sto ck ton OkUf X 

WMR Preebkm SqulpoMot Ot 1417 

Gilbert Ave ClnrlaiiaU O X 

X8S Prat A Dhii BwUd Btranh 
Laboratory IS Bfan Ave 
Lone Ben^ CaUf X 

K8D Fnlltaer Pnk Go. <The Poet 
Dimtrb) llth and Olive 
fte ft Irfmle Mo X 

WBAA Pnrdne University Wert Ia ^ 
fayetto Ind X 

WDW Radio Gonetmctlon A Mwtrie 
Co S43 Imlne at Warii 
Ington DC X 

WPT Badb Carp of Amerloi Bo- 

Mite Park, N J X 

WAAO Bad o Service Co 1019 Guar _ 
rter ft Charleeton W Va X 
KJJ Radio fthop The 3» Bmiu _ 
vote At# aonnyvate Calif X 
KNV Bado Smly Co of tall 
I fomb 816 S Main ft 

I Loa Aaffstee Calif _ X 

KYT Radio TWlephono Shop 

176 Stenart ft San Fran 
elm Calif X 

WGF Beeteter A Tribone 718 Ln- 

enit 8L. 1 ee MoIims lows X 
KUS Beynolde Bad o Co Ine 1114 

, Unlverehyft Dwiver Col X 

WHN Bldsewood TTmoe I riatlns A 
Pnb Co Ine Chaniber of 
I O a um itree ^Bkb R dice- ^ 

WKN Bteehnan Craeto ^ ^ 

MS 8 Front ft Mrtnpble 
Tmn . X 

WFO Bike Kmater Co The Main 

and id fte DayUm O X 
WHO Rnrhoeter Tlmee t nlon Inc 

41 Fvehanne ft Boebeetcr ^ 

KNJ Roawall Publb ftrvlee Co 

The ns W Id St Rie- ^ 
well. N M X 

KCY Ruth ftburtlon (8t Martini 
Coltece) Larey Wariilne 
ton X 

: KJC Standard Red1o_ Co 741 

Broadway Los Aniietee 
Cal f X 

WPJ Bt JoettA Cdim 1^ ad 

Thompson Phi adelphla Pa X 
WKW ft Li ub Un vrts if SSI 
Grand ani Pine te St 
Louis Mo 

KMJ San Joaonln Lliiht A 

Con) Tobre and H Sts 
Fiesn Gklir X 

WHW Seeley ftuart W Wedher 
Bureau Ride B lAaeinir 
MkJ 

W« 

Xolodo OMo ^ 

W<m ftilp Ownere Radio 

Ino 519 Granby ft Nor 
folk Va _ . X 

Wnr Rhp Ownere Radk)^ Service 
89 Waeblneton St New 
York City X 

: RMJ Bholton R^ Mfe Co Jw 
j The 8 Market Si Albany ^ 

'kdPT 

iiad B SU te Dbeo 
GaUf X 

^ ’-te 'Rv , 

w c ^ 

WCK Sib Baer JWbr WaeMneton 

St ft Lonta Mo X 

WFI StimwbrM^ A J?** 

and Market Phlbdebhb ^ 

KQY Stibbe Ble^ Co 76 Slh 
t ft Fortbnd Ore ^ X 

WBL T A H B^ Co (PC 
Tli«rmaii>401 S Anthony 
C St Anftony Kan_ ^ X 

WEW TWrrytown Radio ^Beeearch 

C Trth II IS N Broadway 

Tsrrytnsm NY x 

C WGU The^Pw Sbte Adwn* ^ 

Dearboniiu CUemao D! X 
WBL Unten^Oolteee Bsbsneetady ^ 

■ WAAF ««‘aagytod.«iTra.-t ^ 

WBM UnWerrity of minob UAana 

Hllaole X 

WLB Univw^od MlnneeoU Mb ^ 

^ WCM Un^ff of Saaa Anetta ^ 

WHA Dnivendty of WtooMto Jto 

g^ghrt Ma dle n n Wte- ^ 

WOO WiSn^ Jjte ISth ^ 

Marlut, PMliideMb Pa X 

- “ X 

. X 

K(M WmIvb & 

KTW W iO tM l ra iMB MW* * Ig« 

fte 79 W AdaMe Bt. ^ 







D O you want one book 
thiri you con keep aa a 
atorehouae of Radio informa- 
tion? Then aend for Modern 
Radiol 

Modan Radio b unlike any radio 
catalogue publishad before If you 
are looking for eimpb ooinplete 
ready to uperatn seta to rcotivo the 
wUebse telephone braadcaetlng you 
will find them In Modem Radio 
If you are looking for a claarly 
wT non oomprchenelve up to the 
minute explanation of the theory 
and practlco of wircleaa you will And 
tt in Modem Radio If you want to 
know how to build a C W or 1 C 
W Set you will And the infoctna 
tion in Modem Radio written by 
an entirely unbiased expert If you 
want the latest pricee and deaerfp 
t on of any set Inatrumeiit or part 
uaed In rad o to day there it te at 
your Anger tips m Modem Radio 

Modern Radio contains IM pages 
devoted entirely to wireieaa and 
covering every phase of the art 
Handsomely illustrated throughout 
Edition limited to 10 000 coptea 
The mfbnnatlon and expertence of 
experts mcorporatad in Una Gate 
logue la Invaluable to every fnateur 
To prevent any ccipies from going 
to mere curioelty eeekers however 
we are making a nominal charge of 
39c which vnll be appl ed to recaipl 
of your Arat order of A5 00 or over 

Modem Radio te the biggest 35 
cents worth m radio to day It will 
save yon many tunes its prtoa In 
time and trouble Send for your 
copy nowf The coupon below Is Aw 
your conventeDCa. 


; CONTINENTAL 

. RADIO frBLCC.OOim 

[b 16 WARREN ST NEWYORR 
WU^WmSLBSS MOUSS* 


I'lMf UMIWUlAt IMW ft 

mSB r umicALcoKr 

Bra HT— HVsrallmA 
Ibv Trtk 

OanttaoMa 

lead me by letetn euU a assy ef year 
newntelogSi Modem Radte^l eaSeee 
STte rim the aetaal eeat whkb win be 
^gdled te eay Ant oedw oTSSOS or evw 
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CLASSIFIED ADVERTISEMENTS 


TA« tforiMt /m* ik$ SmmU AdtHfUBtr 


jJi 


Bat* tor advart aiiur In th ■ Mtion 6 mU par word for «wll lytlna, payihli tn ad t r a n i MlaMnwi ••••• MMptaM* M Jtel* 

oanl slvln* d iimunta for numbrr of niLrUana Mat on M qMMt. Adv*rUa*M«at* IW iaa*rUoa la m Awwl teE* ahMld W la tm «mm BV 

ium aotfe 


ADDI^r or ealeulatlac 
EvaraB 





rjh jk* 

‘alS***': 


-k X 


A»rn 1* 



Bsdto Kilts 


"Tha fact that our uhraFtiiamint 
liu baan la aaah ecmaaeativa iama 
of SdBKT i nc AiaBBiOAif*a elaaaliUH 
eoloinn dtould ba amyiU proof of 
tha ramlta that wa hm obtainad 
Wa oonafdar iUa pablieatlon ona of 
the boat madituna for advartiaizig 
onr partieolar Itna and wa nraat 
Bay candidly that wa ara irbry wall 
plaaaad wi^ tha ranilta obtamad 
ao far ’ 

QuoUd from a UtUr tn oar flUo 
which tdh tho whoU atory 






YOU CAM Iwra.a hnihii 

!!£if4*Ka ' 

Os flO^TwOBOil * VI 

OM *t IWM u * f«w wiiW 


XLJ^Xl 







caaaan^ matt to iho 
atatpaamt raiadhc «N 

^laoftiBataaagHiliaa 

wanao|yWii^*hm 

, BalliMd Eatla. Whlla thara l» aodi- 
toa ftmd a inaafoft y atw ta tha «io«(T*dloaa 
board traliia tha fact Mataa that wkh thawr 
g^lPreaant davdofiaaont of tha art lha uMm 
^Itlon baettoaa pmiM at to ViatihtM 
"^IvaeaBtly boon CDodnctad hr the Mawara 
Ijackawaiua A Waatan BaOroad Aa thfta 
iaaaa aoaa to praaa wa bava jttat aawdaj ia 
obtamtnt phetoffrapha and aomplata lalor- 
matloa of tha jawraariaa hwCallattai abo atd 
the train and tha raaidta ohtataad l%moom 
Plata facta wiU appear in onr Jhlr laana. 

DasiractlaB af Prin eataa*a Ratia 
g t a t iasr— A diMatamui ira ta ona of tha 
boUdiacB of ftp jh^haatco Ualmaita^ raocnt- 
Ir dart r orc d a part of tha radta aonlpeacat 
white tha loaa waa amplr oovwad hr liwar* 
aaaa It waa an nafartnaata aaidrtwit rtww 
tha matter of aimiishMr for a hmadnaatlaf 
■anriea waa Jnat about oomplated. Vhe Idea 
of a broadoaatlBf orifinatid with Ifr fl 
Uattar (ItlS) and wat tahan op at oima by 
thoaa In aharia of tha ataflon Tha JM 
wdty of Wlcnanaln and dm Unteanttr of 
Minnaaota alraadr hava a at a b Hihad twond 
oartteff atatlOBa lor fcaaral nnlvarrtty atws 
aa waO aa for raanlta of athlatte ocniails 
Tba aat to bo Inatalted wiB harhif a nnftdtet 
nmta of uflaa and wOl operalt In SCMh 
metar wave length 

An AntoiMtk aOg> WgnalF^^lbtaiaafr 
^ program haa baan audo to Sn|dand ta 
dm war of deralM^ an antacMda dartea 
far acndtog ont Ma or dbMn aignali at 
M lutaad of wring too naaal tctemnh 
bar wd l andta g Mt tha BOM wSTlCa 
arcM b to amd o«i hr »to»e of an nnto* 
matte dartea a dmk of a aartdlr langth at 
ragnlar tatorrriai BoA a^piate aar*a to 
oparato aa alam hoB on odwr Ate wMln 
wnj^Md^ apimgto gritti^ 

pofMt ndvantagi odtho MV oatato te that 
Ito ripab do not oonfltet wtdi other mdte 
ripiiter and that It rtogc an atom bcD on 
toipa to tite to i m a dtot i rlrinitr ^ dkipo 
m alraadr mnlppod with tha mw rignaHng 
daite and 26 more an haliif ao aaalpp7 
Saditoetory rmnltt ban bemi obtatoad avar 
nradtoaoflOOmlten 

^ A ftgj i ii t g, ^O Mtongh nmrii hna 
bean aald Md wiittM aboat the nmtrirabh 
ffltora amplorad by the trimAoM ttnaa and 
by advancid radte Wothaw lor tha iop ara den 

naMlMdfbr Dr Vtanh E jivaSridaf an 























SCtBNTmC AMEBICAN 


481 


CWein 

Tiiree 



Wwljr « pe c u liT 
tun la iMricet eondtdoM 
cilHri • nmc msBikaMe op- 


Sneb tfcrvlopoMBt bat al- 
Madjrbagfbpt 


Mm 

r BBTOl 


sonHs 

HBPORTS 


I fm off tbt 
F Wibluid 
„ tbo^olhMtioa ond o ctltn — 
thi pMdttv opportBBbr «flMad by 




mSPORT ON KBQUnT 

Hat im Odi MMn w4 BmUM 
Mw «t Hbff Ami Vbv JfMW h 

£ 3 i OHiantlM to i Bf tto iB 





MHwwiMva Ml 

> §tr OutpoUloM] 





Clfffl Bffghmrtag 

A MmmiTtaimT A txmin br m 

mi^ wj ^ a e minify bro^tt l&OOO bnab , 
«!• 4rf friio over tiie Oanadln Padde Un«M 
Hm tn^a wu OO mHa Umc eoiialatiiMi ot 
110 loeiUd cm m water car and a cabooaa 
Tba grow weight waa 606,000 Umu, 

T%n Nffcct mt Tmgentare an tha Rate 
of Conuolou 1« pnwUeaUy an ankaown 
qaantity But axpannwnti na\B ahofan that 
at 60 dagrora Cmtigrada iroi oormlMi i early 
ten tlmea aa roplUlj aa at 0 dagtm Tlta 
affaet of light la tiry romarkil^ It haa 
bean ahown to aocelerate corroidon %enr 
markedly even after the temtarat re effecte 
had been removed Corttadmi la HmrlT at 
feeted by boroinetnc variation T1 e a ibjert 
fa very oomplex and tee rea Ita are n t a1 
waya tee aame evm when experiroet ta are 
earried oat aiider what apiiear to be exactly 
ufantical condltlona 

An InternaUonal Water DIatoote of 
■OHM mooent haa been aettled with t! o Onal 
award of the J^otet Commfaaloa for tee meaa 
nrement and apporOoninent of the watara of 
tea Bt ICary and MUh Blvera betam tee 
United Btataa and Canada By idving Can 
ada tea preference in tee wateri of tie 
former atream and the Inited Staten teat 
in tea Sow of the latter bat arraiigli g for 
a ntnorlty Intereat of each nation in the 
oteara atream tee Cowmiaalon hai reaebed 
a liedaioa mainly aatfafactory to both partlea 

Ndfval UghtWua ConatracUon —A 
aeoUned H^teeaae dwelUiig aid foga^al 
room for Ifalrport OMo on Inko 
marks a new nwteod of areecing for exposed 
looa t kwaL The ehdl of tee building waa 
fabricated rivetad and b^ted permanently 
together ateore without interior 
w^ or lantern It waa S8 feet aquare with a 
S8Vh foot tow er at one oomer and It weighed 
SB tone It waa moved on tea deck of a 
■nan atonmer 147 milea np the lake to tte 
location at a tranaportation coat of $1806 
The plan fa estimated to have aaved about 
$10000 

A Raat Traatatont Pf u bl aMu I n the 
eoaree of a lecture before the Birmingham 
Metaltorgleal Bociety Hr B R T^lor 
taye Bnfffymrmg daacrlbed aa unueual form 
of tronble white waa exparfaneed In the 
heat treatment of some aman engine parte 
The right degree of hardneea failed to da 
valop alteoiigh tee compoaition waa quite 
np to BpeoSeadon The ea lac waa dliioov 
a^ to be a currant of air paaring aloof tec 
bad of tee modfa pro luring a Sim erf oxlda 
Clea on tea anrface of the atecl Ihe matter 
waa mnoiHed by aeattorteg anuUI fragmente 
el teareoal aboit tea alae of peso over tee 
bottom of tee mnflfa the engine parti bring 
Mt into ti c modfe on a tray The ebareoal 
became oxidfaed inatend of the steri and the 
trouble waa corrected 

Oeoatead SlMpara— It la ganarally aa- 
aamad tent a bn ige bmlt ot creoented afaap 
at* would burn more readily i the event H 
Iti oatri lug Sre than wo lU g bridge of non 
banted timber Kn experie ee with an lOB- 
foot Dap in creonnted timber bollnated (fate 
treartc bridge on the Nashville rhottanooga 
A fit Loiu Railroad in May last dfaprovaa 
tl is anaumptlon Stertir g at one end of tea I 
trentle and fm i ed by a hl|d wind the Srej 
apreid oier tbo atnictarc rapidly and burnad 
tetimaely for some time IfoUowlng the Sra 
aa examli ation revealed the foot that wite 
ten exception of rharring white the tinbera 
■ttffOred and tee burning of a few faraoao to 
a dvree white ne c aaritated tbrir itngwal 
the struotnre was tittle the woree for Its 
experfanoe 

pMifle IteUwiy It anMli to all ataaj 
I ptodocme an datoaatiM not oaljr a 
fipoit bnt almoltanaonalf a briUlant 
and a ponant anaU It la oaUad aa* 
twr and {■ faattnad to tka traeka bp maana 
or tiro ipriBi ran dipa mada o( tmp^ 
■tod or apdac kraaa Xa tUa wwf a 4r« 
•rlppint ot dM rail band la aaau^ ^ rt 
the aatta tiaa a pta^ appUMtiim ^ 
ta r pado la mada pomlbla It la eomplatdy 
w a t ar pcood wlU atand anp V. V* 

dltleoa of boat moldaM and fro* It haa 
bean aubjartad to 100 hoora tamaidoii Md 
ena how In mdat atwm rt 1» da^ m 
ranhdt nrlOaot dttarieratloB and baa kM 
naad mhan tfct ttaparatwa via naap da* 

no* Wa— ■••• — -** **** fC * 

dal tMi bam bam aaftM mt taijowtaln 
itb hoHlat Boirtr trlMn ^aotd In poman on 
SLlSrwSt tuac^^ Uhdr ta| 




Cro8siiuIi!&! Atlantic 

T he World s Record Passage between Europe and thu 
country was made by the MAURETANIA — the 
holder of the Blue Ribbon of the Atlantic — m 4 days 10 
hours and 41 minutes 

This truly mnd ship is back in scrvitt thoroughly over- 
hauled and converted into an oil burner She and her 
gigantic Bisnrs the vk nderfut AQL ITANIA qnd lux 
unous BERENOARIA ire making history in carrying 
on the fastest weekly Passenger Service dt Luxt the 
world has ever known 

From NEW YORK every Tuesday to CHERBOURG and 
SOUTHAMPTON 


oi 


thet services to Queenstown and LIVERPOOL to 



ships such 0$ the SCYTHIA LACONIA SAMARIA CAM 
ERONfA in cooperation with the famed and popular 
CARONlA and her twin stster the CARMANIA 

CUNARD 

AND ANCHOR LINES 
73 Bxoadway ITevr "Yoxl^ 
at Btanchea md 
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Some features which have made the Royal 
the foremost typewriter of the age 




T\m Admvtak/U ToMb, «■ oma Ht h f iMtera oi 
RatmI, tppmin partlooliiW to the ttmolroplMr Om 
• impl* Mt Mfow MMbUt Mr to odiuit Ibo ttoiion ol 
tbo ootlro Iwybotrd Mtloa to h«r lodlTMoal tOMh, 
thu ■•toTMlIy ItlhtMiBtf bar work 


Tlw too«k of tko oow Udht 
Rraaini 0*i«t RmiodRoyalU 
rooMrkabW ootooly boMOMltu 
■dlwtabU botpHoolpollyboMEM 
ll MO bo odjiutod to tbo oatiro 
roogo of itosographort tooohos 
from tbo llghtoU to tbo booviott 
TUc MW Royol woi dootgood to 
oaoot ood doot Moot tbo in o r oot* 

Royal Typbwbitbr Company, Ino , New York 

Bnmakat md Aga mdoM ika WwU (hir 

tk$ 


log dooMod el oggrottivo orgu* 
iMtIoat for 0 grootor toIoom ol 
typing with oo Ino r ooio m oMr* 
hood It mnkto tbit flwoiblo by 
provMing o wpor nlootloi light 
ning Rwift notion ood by rodnelng 
tbo ooho oad dittroetion Ibot 
forawrly nooomponiod ww tnt no d 


UOHIVRUNNING 

qpiET'RUNNING 




'ntorr at Doa 
I to M the only 


SdMCiNRtM 

Tte TUdEM SIdo fo foiad OR tte wlm 
ot tbo band, wbeti U to w om iivfilc ao 
Oh tbo oydid Tbo protoetioh to Mopoctfon 
atdy gfMtor la tbo pabM ol tio trorUiif 
BOB 

Roocior ol IMogaloM Dfotk-^&r Jobs 
Kirk, pfoooor Athene eaptoror and tbo 
orrond n^to mao to om Tiotorla Falbi diod 
at 80VO0 Oaha Kant oa Januanr 16tb agad 
69 Onee cm tbo Samboot Rtyar Sir John 
aayod the bfo of LlTtogatono by ahoodng a 
bii^potamu that waa obariinf Idviog 
atoMa craft 

A Groat Zoo Plawiode— Mn Harold F 
McCormick purpooo o to inaraTl In the foraot 
reoorvo oho rooe&tly donated to tbo county 
a Booloffioal garden noiMod after the Hageu 
back Oardona of Oonhany that ehaJl be tbo 
fiiioat in tbo world Dr Jooof Hartmann 
who aocompanlod Mrs McOortnlck from 
Europe baa boon oogaied to aar\«y tbo loea 
tlon and draw np the idana 

In Memory of John Banongba.^Mar^ 
ahal Fm* oner rocelnng an honorary do 
groo from Colnmlda Ui^yotslty laid tbo 
co mo ra to no of a boilding on IBBtb Stroot 
b ot wron Broadway and Rlvondda Drlro thia 
waa the enlmSnation of a two day program 
honoring Tobn Burroti^ other featnrao of 
wbiefa wore a namonal mMtmg at the Ameri 
can Academy of Arta an I Letters and an sr 
hlhitkm of artlstte and bterary aMmorablUg 

Tbo Mmiidpal 
Molnea Iowa« which is said 
mnnldpal ohseryatory In the world wm 
opened last Angnet The observatory boUd 
ing Is to be eqniiped by Drake University 
with an Biidi eqiatonal telcsoope It to 
to be under the control of the onlversity and 
open to the public at least three tunes s 
vreekf and at any other tlms when oecamon 
may warrant 

Telepathy In Vleiuuu— The rogiie of 
telepathic and hypnotic demoniitratioM 
•weeping Vienna baa proved eo demoraUalng 
to both medinma an 1 spectators that all anch 
aeancee have been forbidden It la said that 
actual crimes were attempted through hyp 
notie Inflicnce and that maiy nenoua per 
•one were scrlonaly deranged Phystciana 
win be licensed to use soch methoda but only 
In remedial treatmenta 

Encriry Expended In Marchfag may be 

measorcl by tta« lolumo of COy expired over 
e 50>mctcr (Q4 68yarl) eonrsa This la 
rongfaly 0001 c ibic Inehci^r 2 2046 ponnds 
per borisimtal meter (80 87 inehsa) A tell 
dier weighing 100 ponnds and earaylng 60 
ids marefaiig 2^ miles per ‘hoar of 
Inntas wUl expend about 260 oalories 
hour or 1000 laloiieo In 4 *houN 
ovw a Iflfvri course of 10 mOes. 

New Vaedne lo Fncvmonia.^ — A harm 

lev vaedne treatment reqalrlng tiireo ln)eo* 
tioM at Intervale of four or fore lays has 
proved its value in the ^demlc of pnen 
monla that accompanied the wave of in 
flnensa sweeping New York. This vaedne 
developed by Dr Park director of the 
Borsan of Laboratorlea was distriboted to 
public dlopcnsanee and private phyrid ana u 
faat aa the dty laboratonee could produce it 
It glvee protection In a very Urge number «C 
cnees and where an attack does follow Its 
use It is nanally a mild one 

Safety First Ammig CbOdran— The 
Bureau of Fdncatlon points ont that the 
titts to begin Inomdatlng the prtndplee of 
safety la In toe formative period of child 
li fe ip e ddcaW y In the kindergarten It Is 
more Important to Uara how to move tl 
how to sit stUl and in teaddng children to 
ran about without bumping Into each otoer 
and Into the furniture we have a gemd be 
gtanlng toward teaching them to take care 
of themaelvee cm the streets A traflU game 
glowing naturally out of these dt^eedoos 
fays the bade of respect for law and order 
A Tala af Waahb Pram s TMaK-»{ 
Mddosn ardiaeoldglati are to investigate a 
straage story osneernlng tos Troich areb 
asologist OooBt Briste de Saint Denis who 
rseently died In Paris. It Is draunstaatUny 
sto s rti d that while doing resia wh work In 
Mexico near Oomala be dlMvered tlw tomb 
of an andent Tdtoe king In wkkh wu 
cdleetioB of pearfo opals and goU dn 
wo rto flOilOObOO and that ha nmnagsd to 
■nngde this weolth oat of tbo a muitiy All 
toatU ataooltttdy eortain U that too Oo«rt 
did Invwrtigato oomt oM rvtno aoar Oomala, 
about tSlCk 

8foai^ m^krnrn ta.ba Ws lii A .T ba 
eanas of ‘ 

by It ta 

oublMt of atndyi tt 



the manufattura of 
OARCO asboatoapradnsla 

troL Only in tola way aas 
otrlBt Btandarda of ened- 
Uooa ba raalntalnod Tbo 
rigid o b a ar va nc o of onaUto 
haagivsn toOARCOfiod- 
ueta a reputation te da- 
pendabteaatvlce OARCO 
Aabe sto a Brafco Lining is 
wAdbr ncMn atrong and 
alurdy pceforied by ino- 
lorisla who seek ettelanay 
at the brakes Aak for III 



STIEL STAMPS 
MiTU, cncit 

STENCILS 



m Ktmmjs suMt CO 

niMBMvr eomi 




This Book 

On Home 
BeautBing 
Sent Pm 

Ooemfoe praotfoal 
seidsitloM on bow 
to ambo your homo 
■rtboe. eb eory aod 

as'a gaTS 

tmi Soon to par 

-Bulldin 
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wUlbthr oboiio 0 biOtonr ovor otdht. 
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HOW TO PAINT 
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DImmo Preyeetlea AModattoa to _ ^ 
tzpodltkm to Ugaada to laTerttgate It* tfoat- 
noat ETbor ^iTslolam tad two TeCoiiii«yy 
•deatlata eoaduet the part;f, and for MvenU 
jeara tbey wlU canrjr oat thk work la dlf- 
farant erniton, It la bopod that a general 
ayateia of vaeidnatloa may be derelopad that! 
win eoafbr Ittummity on tiioae oxpooad to the 
d iaeaae. 

Facts and tha Kaln.MakM^U Aamt. 

nlrentor of tbe Prencli Metooralogieal OmeOy 
baa detDoaatrated that even in the extreme 
COM of two equal ma ae e e aatarated alrj 
one at 0* 0 and tbe otoer at W C, la 
order to produce a XH-lnch fall of rain it 
would bo neceaaary for the two moaaMi to 
mix raptilly and tboroughly throngbout an 
atmoephrric layer of four mllee in Uiickneae 
that doat partlelea and Iona (tlio nuclei of 
raindropa) are not anlBdent of tbemeeWee 
to rauMe precipitation without an aceom 
panytng reduction of temperature Tbe 
chance of man-mado expbiatona eanelng rain 
fan la tbna aean to be extremely aroull 

Tbe Andcnt Order of Apetbecarlca^ 

Apotbecniiee were accepted ae conatituHna 
a dletinet branch of the medical profcmlon 
long before the time of Ileiiry VII t fbnugh 
legal recognition mny hnvc com^ eomenhat 
later The earllfwt known mention of an 
apotheenry datea back to 1273, when BaHa- 
ley, in hU **Englieh Burnnmea,** write*, *The 
Mayor of York waa one John Lc liSapIrer 
aui Apoteearlua.” Thia would indicate that 
tbe lerma **«plcer^ and “apothecary*' were 
then aynntiymoua, but Chauerr knew them ua 
dlatlnct from one another, the apothecaries 
eonflnlng themeelvce to druga, they were 
originaliy aaaUtanta to pbyaicUna. 

Bettlee and Foreat Flree« — A certain 
“Henry" has been breaking Into the news- 
papers with the el aim that bottles thrown 
away by drlnkera are “reaponslble for start 
Ing more forest Area than anything else" 
Tbeae bottlea, he says, net as burning glasses 
by foensiug the rays of the sun on dry leaves. 
Now it happens that a burning gloss Is an 
aeenratoly-gronnd ooiirex lens , without com 
mltdng ourselves to tlie atatoment that never, 
nnder any oniidltiona, can a bottle cause a 
forest fire, we should like to see tleiiry 
marooned with a bottle, and to watch his 
efforta to ignite leases by Its moans alone. 
lt*s a wonder tra\elcrH have not discovered 
this virtue in the bottle 

Andant Enffinaaring Inatnimanta.— 
English historical meoarch, as applind to 
science, brings to light some interesting de- 
scriptions of Greek and Roman engineering 
Inatmmenta, Vitnivicis dtea the use of the 
dloptra. ohorabatM, and water let'ds In snr 
veylng, up to 100 A.D,« and gives sectional 
drawings abowing these Instruments, of 
which no complete example remains. He 
also sbowa the groma an arrangement of two 
oroeaed arms at right angles with suspended 
idumb lines at the entls, used for setting out 
straight lines and lines at right angles. The 
dloptra renche<l an adt anoed stage of develop- 
ment, snd instnimente and mathods hava 
many striking points of similarity with those 
of today 

Oannan AmUtioD In Optical Goods 
alma at nothing less than domlnstlng tbe 
world market Last year the School of 
Optics and Fbototertmique was founded in 
Berlin so that manafacturers and venders of i 
lenses and spedoltles midit learn tbo last 
word coDceming their products. Among the 
new apedalties are the lorgnon — a lorgnette 
with a ringle eyeglaso, often worn Axed to a 
bracelet by a abort chain . and a small opera 
riaas weliiMng but six ounces, yet having a 
field of vision more than 28 yards in dl- 
aaeter Qsrman optical exports are said to 
be almost up to pro-war figurce and bring 
returns that enable manufai^rers to make 
exeaptfonafly nasoaaWe piiees fn the hone 
market 

Glaaa Kart Ctaar ef Moiotnra^THa 
gfan of windows, windshields, and gogglesi 
soon loses Ite transparency when moUtnrs 
is oondenaed upon It A reeendy patented 
proceOT preventi tUs by eoadng the aurfaosi 
of tbe ideas wldi a layer of transparent 
gdatiiiona substanae, inaolufale In water tni- 
dsf ordinary oonditfons, wfafeh possesses toe 
quality of afasovbinc and dimdpating atola- 
tare. This coating may be tougbsoed, soft- 
soed, or tinted by toe additkm of other eob- 
s t a no ee. Indoors, tbe use of the eoadiig on 
walle hUas toe dlaootoratioa dna to **swaafe.! 
lag^** and adrrow may aleo be hspt dear by, 
toa same meana. The wdter vapor has no 
gpprsdahla attect on toe aubstaiiae, whhA 
aeatoHMs aatottatwniy to exeralsa ito al-j 
tmatHe fanctoms of gbaorptioa and 
rt mils tor e for aw todafintto ttoto 



Save Young Teeth 
from Quit 

^ ’HE most effective and trusts 
^ worthy method of keeping 
children's teeth bright and smiU 
ing is theuseofagrade^'waslv 
ing” non-^tty dental cream* 


COLGATE'S CLEANS TEETH THE RIGHT WAY 

''Washes” and Polishes--I>oesa’t Scratch or Scour 



Sensible In 'IliaorT. Heolcl^ saliva la procriesUy neutral^ 
^edmet tllghtly alkaline. Colgate's Ribbon Dental Cream 
Is practiesUv ncutrsl, mlMly alkaline, and cleanse* without 
disturbing the right mouth condltioni. Avoid dentifrices that 
ate strongly alkaline or apprcrisbly aidUl. 

Corr^ In Prectl^ Today scientific dentists know that a 
dentiffite should do one thing— clean teeth cKonMighly 

Goigate s maket no false daimi for any other virtue, but lc 
TOte this one in a higher degree than any other kind 

of dentifrice. 

COLGATE & CO. fin. 


A LARQB 

tube costs tya 
SoUeverywhevs. 



Truth in Advertising Implies Honesty^ in Manufacture 


WLDOUGLAS 

"^Jggjgaggt 42 flg&< 6 ag SHOES 

I SAVE MONEY BfWEWUNo I ALSO MANY STYLES $ 5 fiSSc$ 6 fiS 


WLOOUGUS SHOES 

I soionReannMncioinr I 
iD\DUAroHEnnnr' 


...;v - '-SU 




WLD0U01A8 FRODUCT IS OUARANTECD 
MOKE THAN rORTY YEARS 
EXFCRIENCE IN MAKING me SHOES 

TWyarawaiti af toabasfswd f hia rt 
laotoars^ by oUDad shnsatokare, aB 
wos fci ng to m a ke tha best oboaefor 
Iba price tort teOMy eaa buy Tbe 
qesfcy la uasevpaMod. Only by 
esnsainfaig toes can yen appveeiale 
ibeir wendeifnl valve. Sbees of eqnsi 
t be bought elsew h tee 



STM arti $tJI0 

geod an hi ifc W L. 
Dewglaa obeea are pal late aO ef evr 
100 a t oees rt factory eoot. Wedo 
eve eeal of profi t oatil 
lliswertb 

for yov to 
w boy 

YOU FAY ONLY ONE FROFIT. 


daa i ers can yon with W. I. 

Do nglss oboes. IWy eest ae more 
in San f rnadsoe IkM tbny do la 
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“Radio for Everybody” 

By AUSTIN C LESCARBOURA 

SCaE^f^IF^CAMERICAN 

THIS three-word title tdU the whole ilory of the book w 
^ regards its purpose and practical use It has been written 
by the Managmg Editor of SciENTinc AMERICAN with 
the sole aim of puttng radio on a %mkins bates eately granied 
by amateurs 

From the start of radio and radto-phooe seiviee to the inal 
adjust ng and 1 itemng m thu book serves as a complete gmde 
to everyone interested m the subject 


Wum HMm Up 
(OaoHanai from $•§• ^9$) 
tsstatlona nor do 1 lopsot i 
Tbom 


espt tboni off band 


who mgr be In 


mgr n 

_ Inbr 

RdutediNotsiiiea book ?rhs nenootetta of 
MatorlaltaaOim aidDrOslsya fyom 
t ounsdooi to tbs Cbasstons wbtrs a tbs 
whole aeeount Is g vsn and a annbsr of tho 
pbotograidis rsprodoesd 
TbM manifsstatloiui ars of oonras tbs 
moat inered bis and tbs most psrtdexiBg wlto 
wb di poyeUeal rsneareb deals and tbv are 
led p to by a seHse of alraplf axparimsnto 
wbi h have bei dertakea In tba pest, to 
tolfUnods or tba allseed movame ta of 
objeeta without oontaet For tbaaa there to 
exeell at a i to c« wbldi may ba consAdsred 
oonrtuaiva Inlwl eo far aa it goaa Many 
of tl sas pho o os a topa d ammiently npo 
ennuy nliefa a rad atod from the body 
and which nlthont conta^ mo so objects 
% tUn tl e Im ns I ate vironsseut A i 
dium may ida 'e 1 er flnf rs an 1 eh or 
abrve a metal box any and after holding 
them fro n that poalt n for a few memwnta 
ake a aharp movement and tie box win 
be moved There to thus a sort of rtal 
bridg nr eonnectlon eteabl abed between the 
tipa of the dngere and the object to qaeadon 
d tl a bis been proved 1 aeverd cases 
to which a medium has tieceeded to dto 
barging an alsetroeoope without eontact, 
merdy by bol 1 ng the dpe of her fingers an 
ud or so above it. 

Tb re to here it must be alrolttad 
for legitimate ar entlfic reaeardi wbi h bor 
tors lardy pon tie pbyaieal anl pardy 
upon tl e Uolofflcal realo a We oaem to gd 
ery rloa ly i to to ch with the i atnra a d 
or gin of Ufa and of Its anti e manifestation 
aa well aa w th tie s btie forces whleh 
a imate the Itrlug orga ism. Tl ere to every 
reason to belle e that reeearrhee alo g these 
lines will e ent ally c In Inate In aous of Che 
greatest and moat atartiing romJusioBi q| 
moder science anl that theaa toaptoed and 
file 1 1 payelito phenomena may ba 
means after all by wli h we slaU ba an 
abled to interpret the nature of life 
I have said that manifeatatloiMi ausb aa 
^Aoe lend tl amadvea to adendfle Inveadga 
don and aoluUon and attempts have been 
ma to of late yeara, to Inveodgate tl em by 
laboratory mathoda J at aa a v other pbe- 
mcna of phyaieal or Uotogical aeienee are 
inveedgated Thus, we have a device wl idi 
to toten tod to register the phyotoal preeaure 
of the human will A light hoard 
18 Indiee to length by 12 Incfaea broal to| 
■ I ported on two knife edges, some dtotanoe 
from the eenter ao that one end of the 
board welgl* more than the other This 
longer end to a jgiorted by means of a 
thread to a deUeata balance which regtotera 
ti a Bom al wdght of the board aa it bai ga 
■uspandad from tite scale The aubject ex 
pertmentod upon to requested to plaee the 
fingers llghdy upon the shorter and of tba 
hoard IM look Intently at the longer end 
Now it wiU ba aaan that any preas ra ex 
ertod by die hands will cause the longer end 
of the board to mova upwards and benca 
weigh tsM No pward p 11 can be exer 
etoed at tba dmrter said of tbe board, far 
tiie slmpla reason that the aubtont can eidy 
remo • her hands altogether — to which caaa 
tite normal welAt of tlia hoard to tag to taso d . 
If tharofno an Me rs as# of walght to noted 
Ate moat ba d ia to aoma nresanre a x ar t ad 
on the longer end of the board The a ibja<^ 
to told to look at tide end of the board to 
tently and to teifl that it ihall be daprm as d 
and to a eertaln number of eaaes (parhapa 
8 per oent of tboaa triad) a aUght dow n w a rd 
to 



the axpterlnwntol psnJiMSidfli of ihs ‘toitosl 
body** watoMng dul ptotopfiMUMlf M 
St tba BtotoMt ol imk sto Bnt 
. baa bean aaUb sc fisy nhA to Mtesr 
that there to hero a ddhdta flsU tor llritl 
mats setsntifie toveattgatloih find thfilfisyabt 
aal rsssardh may to foMa ba fltoaaaa aa a 


tohtog ica pia# 

Dthar arteaea% vottiiy eC tha nfiim 
of tba best mindi of the amary ^isvy 
bops that this wil|» sra long be iMRstoem 
and that payehlesl riass rfik auy ba regarded 
aa tba adenee whkk attattpia to afilva the 
nddla of mana jrtstoaai^ ii Ua taknawii 
powers no other 

FtaBninff Wg Criauff 

ff^lmnad from paya gggj 


of bullioo was to ba hauled dcqrn Wall St rast 
to the docks. This aUpmant life ths anb* 
saury to a wagon -«-lt wia bafota tbh 
day of autombbnes. Pugaa and bto psto to 
a lighter vchkl# mat ths ofltoial aart betwasn 
the sub-treasniT ai d tim dodc. Driving op 
doee they were oovarad with an smsirtod 
variety of hardware to tbe kandfi al tba 
wagon g arde Flaabtog hto and tda pals 
nmatertolt sub treaa iry badgaia Dugan as 
plained that everytidng was aQ light 
‘There s a plan to bdd tbto wagon op fi 
oouide of blodni down iDaCroettong are to 
onload tha buUlim Into our wagon Wo wlD 
take It to the deck year jab to to drive 
straight ahead and ba bald ^va am a 
fight ahoot am 1 ka rata and tortog them In 
toad or aHve Tbe bullion waa tr ana torred 
and Ihigan a wagon drove away The other 
cart went on tooUng fSor boMnpo They 
didnt find any been ee thay had already 
been held up witho t knowtog it Ind 
dentally tha pottee unravellad oh ana and 
aent all 1 at da to the paultenttory 
From tba earmatka it appaara that tha 
first stop to planning the recent $2,800000 
post oflwr trnrk robbery in New York City 
araa to rormpt an employe of the post efitoa, 
Tha eroolDi who used two anto mo b fl ea tohoM 
up tbe jtwtotered mail Cmek sbawad by their 
tounedUto and aoaorato aelaation of valnabto 
man poiehca taken that they had advanea 
and eompetont tofarautloQ aonaaintog the 
aUpaient They atoo had what ba 
tesmsd blue printad knewtodge of tito rente 
and time of tbe aUantent. It to Jtoaribto 
that they actually did have bl^prfate be 
oanae many eiw^ are good engravora 


draniAtomeo, meabantoe Thay abate 
aU d aeew and waUn of Ufis There to atoo 
food for ■paaa lat iim u tba thooght that the 
tr ek was not properly armed or guarded 
In ptonniM the aomptSon af an Inside 
an to a aruntoal job of tbto naCqra^ the 
crooks make a bistosaa of maattog the i 
to be c or rupted ontrida hto ‘ ‘ 


They begin by toeHiw Mm out and mabtog 
wWittai • 


They use flootoUatto 


poaitiOH I ^ 

tha 'vast wraith thi^ eim*U*hto l^ba^wS 
depart a tittto from the ^toMght and nar- 


rnbers to a ahanat that a peutty gM was 
lad to help aormpc iMa fellow w h etr sf ba 
to. A pretty giri aaidir to uaaff without her 
knowledga of tha real porpoaea hush of bar 
flirtation Bha would moat libsly ba of tha 

BlanrfMdUaaahawaatouS 


Gnnplcte accurate and authentic, as SCIENTIFIC AMERICAN 
Itself 352 pages and 176 working iDosiratioui bound m 
servccable dote ovny desenpboo givan m plam l a n g n a ga 
free from technical dificultiaa 

Tb $ large book at small coat givas you all the mfoimation 
you need to understand nduMakplMny — what to biqr bow 
to sal up how to oparata and batan m Yon cnMot nfoid 
to be without thu daily handbook on Radio 

Price $1 50 by mod $1 60 

SCIENTIFIC AMERICAN 

MUNNAOO IS3 BROADWAY 4- NEWYORKOIY 


Anotiier davlea known aa tha 
la totandad to reatoter tiw vital radlationa 
toaoing from to# finger tIpa. A atraw to any- 
portad on a naadtopetot ao aa to oaelllaM 
frotiy to rithar dtraetlon ever an Ind susd 
elrettlar eard A bA Jar of am to toviMid 
ever thto, so aa to Ant off ato a nr rgi t i 
rimllar normal fbeenk Tha a ub jaet la 
inwtsd to ptoaa Ma fingsMipa dem to tha 
ns^ appmita tha titd irf toa ataa# and to 
Mthat m snsigy ritoll proeaad from hto 
flngsr-dpa ttddhntoaa tha alraw In « 

In a esr tato noAsr of enma, €hto la 
tad and Dr A. T EbMiH, fid 

„savti toll It to to ha naM pai- , 

to Imfitortoal mi sfrftop^ mm, K k nat 
tito hiaf of ito haf wUeh amwaa toa 
maut of tha atraw rinaa, aooE ntom tbb! 
bands nrs ooU Ihia s^ la a ' 
the asntmry u hat ban wfll „ „ _ 

toaairt# AMUtoMdaataiFktotoMtp 
tot wbMk tha rfma woM «st nkteb 
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The North Atlantic Ice Patrol 

from paftc 911) 

rnqnoat to nil ntoanwhiiM in the vleialty of 
tbo Grind Manka to ■«»] In tbolr ponition, 
courno, tonitipratunt of aoa wntor, and im 
funnatton Stood aerona Omnd Batik 

to th« aouthward and esarward for a berg 
roportad on May Sth Stood to anat 

ward and northoiip In anarch of a borg 
running aa far no^ ne 44* W without aaO' 
rona, mibaeqamitly rordvnl Information that 
ihia berg hod bean caught in the warm 
northerly enrmit and had broken np into 
amalt pieCM clone to the d5th puralM 
Set eonrae to northward ami iwatwaril ami on 
the oTWilng of the 20fh located a berg 
Kan along the cnatcm edge of tlie bank dur- 
ing the mMt, and located a atnall berg The 
weather abutting In thick, drlftoil 8tom1 
into adgu of tlie bunk and nni-hured with 
boripi in alght, obwrving their drift dnring 
the 2Srd the 24th ateamed to the north 
ward ami anatward to ohaunre two reported 
berga. Fnnnd them Juat abont aiinaet when 
fog ibnt in thick From the 2nth to the 80th 
worked to weotward in dnnae fog riding ont 
a northeoat atorni on the Both ond Slat 
Vlfty-alx veaaela cu-o|)eratc<l with the “Tatln 
pooaa,” dnring the Amt ond eccond Ice patrol 
cruloM. All tbeae v eam h eruaaed the Bank 
or Terr doM to the danger area and re- 
apected the information reodvad It la 
worthy to note that the ateamahlp ‘‘Gaiwin 
dra,** the only known Timl that faflad to 
oooperate or to heed the waminga aent out 
relative to danger arena, met with an acd- 
dent by atriUng a berg ** 

Sndi ia the work done day by day, and 
by night by the voaaela of the CoaKt Guard 
during the three montha of lee peril off the 
Grand Banka. 

Th« World’s Wages a Statistical 
Anoaudy 

(OtmHnuo^ from pop* 999) 

In Great Britain, even die agricnltnral la 
borera are atrongly organlaad amt work but 
60 boon a WMlt^n unheard of minimum 
for farm help. 

Far farm help, we have In dda country 
two rataa '*fb«imr* and **board out" The 
lotter la uaed aa It aMina to be more com 
parable with foreign praotlce. In dio build 
ing tnuleo, averogna are taken for New York 
nty when the T^nltcd StatM la coneernod. 
The fhrnnw would vary for other loealidea, 
uauaDy hcitig aomewhat leaa, there la no 
uniform Amnriean rate 

With theae explnnattona, we may oay that 
in the ITnlM Staten carpenters get |BO0 
r day In Great Biitatn $SJM in France, 
in Belgium f1.Rt In Japan, 
«]B7( In Itnly. $1R4, in Spalo (for 
IfllO. no lat»*r flguree available), fDJRT 
In China, S^kBO In Germany 90 24 
For {dumbani there la no aeriona dlo- 
crcpancy from the above flgureii aav* for 


Great Britain where the plnmber, perhepa 
beoniiae of the unlveraal British preference 
for the (dd foahioned "tub," acema to be at 
a dloadvantnge Tlio ratm hire are, for 
the United Staten, ID 00 eguin , for France, 
|2R4, for Belgiiun, |lfl7. for Italy, |1B4. 
for Great Britntn |1 <Nt for Chino. |0BS, 
for Germany, $0.25. while Japan and Spain 
are mloalng altogether For maaona and for 
palntera the wages arc die aomo aa for car- 
pentora in the Ignited States, Great Britain, 
France and Italy In Spain both theaa 
trades reoelre $1 00 and in Germany both 
get $0.26. The Belgian manon gote 91JI2 
and bis brotlier of the brush only |1 60 in 
JtfMUf the maiwm has a aimUar advaotogo, 
of flJIS againit fl 90 in China the nmoon 
gets BO cents and the painter three cents 
more. 

The earpentem aeera to be pretty repre- 
sentative of the building trades, both as 
reganls work done and in point of pay re- 
ceived, so we employ them in our grephie 
cumparlaott of page ^ A wholly differmit 
sitnatimi axlita among agrloultnrol laborers, 
md calls fbr a new iricture. The Agurea on 
vhlch this is baaed ore aa follows die farm 
iborer In thn United State gets lOJSO, In 
4dgiuiii, $1.46, In Great Britain, $1.32, In 
Fronca, $1Rn, In Japan, flO cents. In Italy, 
67 conts. In Spain, BO cents, In Germany, 
10 eenta , In China nobody knows bow litde 
be doea get 

Of couraa, the snperAclal sum of money 
paid labor today la universally greater^ 
far greater-*-than 10 years ago. The Prenrii 
carpenter of 1011 got 0 franoa a day and 
now he gala 2A francs. At par, In 1011, ha 
gut $1 7B . at 1022 exchange he gets $2JS4 
But It la doubtful If bis wagoa hava kept 
pace wlrh prices — If he gets os mmdi food or 
if Ua wine U aa good aa ten yean ago. 

Wod from Cotton 

TT la well known that cotton la uaed to 
* adulterate wool Many a woolen garment 
ooutoins appraeiable amount! of cotton Th« 
nnllnnry person la almoet at a complete Iom 
to tell whathar a etilt of dotbea, a dreoa or 
coat la made of pure wool or not, and it la 
only by examination under the mieroooope 
that the textile cbcmlst can affirm oondu 
lively the abaence or preaeaea of other fibers 
bmldeo cotton In the garment Now, there 
has oppeared a petonted proceoa whereby 
cotton U made to aMDina the properties of 
wool not only physically that la to feel, 
appearance and caloric qnalltlea, but chaml 
cully aa wen in its afilnlty and aboorbent 
capacity toward coloring mattera. Pretty 
ooon the ehamlat hlmoelf wffl be unabla to 
tell the two flbera apart 
TheM imvpeTtles are b catowed on cotton 
when the ptoducts of a alow deeoraposlClcm 
of probdn oahataneea eauaed by atremg adn 
cml aclda are fixed on tha fiber Tbo reanlta 
mey be ohtatned In variona ways. CHbar 
the cotton bmj first be tttpregaatad with 


the liquor of diusoclatlon the latter uqucesoil 
out em) the mineral washed, or elM the 
fabric may be dipped In tho protein aoln 
tiono, then treaty with the hydrolysing 
liquid, equAcaed out and washed Tho exact 
oirier of die atopa In the proceoa does not 
effect the final rosultii 

Tha protelna that ore used are oaoein, 
rgg aibnroen, ncruni albumen and gclatiy 
Various strong mineral acida, auch ua 66 
to 80 per cent nitric uchl, 56 to 66 per cent 
oulfurlc acl<l, 26 to BT inr cent hydrocUoric 
adtf, etc, ore used In hydrolysing agents 
either alone or in admixture. Time of im 
mcmlon and temperature are variable cou- 
didooa which mtiwt be rcgulatml according 
to the nature of the fiber treated, the par- 
ticular protein used and the add that nffeeta 
hydrolyxatlon Variation In temperature 
from 5 degrees O below aero to 20 degrees 
O above aero haa no apprerinUc Influence 
on the result obtained. The predpitatlon of 
the protdn subatance on the fiber la accom- 
pllshed by merely washing the treated ma- 
terial in water The proceoa may be used 
on all vegetable fibers either In the form of 
yami or oa fobrioa, and it la alao Immaterial 
wliether the fiber is mercerised or not. 

An example of how the prooeea U actually 
carried out la given In the following A 
slightly amroonlocal aolntion of casein la 
pnipai^ containing abont 10 per cant of 
the protein The fiber la dipped In this aotn- 
tioii dried and thou expoa^ to the vapora 
of formaldehyde for aome time. It la then 
treated for about two minute with 76 per 
cent nitric add at the ordinary temperature, 
aqueaued out or praasad ont and waahed. Tha 
yellow color of xontho-proteld which la da- 
vdoped hy a aecondary reaction may aasUy 
be removed by treatment with a waak car- 
bonate of aoda aolutiou 

Lifht Gives the Alam 

all the Inotrumenta deolgned to trap 
^ the elnaive burglar, a Qemian davloR 
called deetrie eye," ia one of the mnat 
Ingenious. Most burglar alarms ara oanosd 
to operate hy the action of aome direct eon 
tact auch aa pres su re on a door or window 
The electric eye operates quite Imlependentiy 
of any aodi contact direct or indlreot The 
inventor of tide alarm haa taken advantfiffa 
of the fact that a thief doea not tMaally work 
In the dark though hta step may be atelthy 
and his touch Hjbt and sklllod, he almost 
navar faihi to carry aome Und of a lamp 
or lliriilight to prevent him from gtnabbHiit, 
and to enable him to aeo Just what la wertt 
"Hmng." AJkllt ia this light wUch in to be 
Ida undoing 

The openttloD of the daetrle aye ii bagii 
on the action of aeleiduiii. Balenlm k a 
remarkahle ehemkal element which k knova 
to ha a non-CDodOctor of and a teia t iRt ta 
ekctrklty In tiio daik . bat aa soon oi light 
folk upon It kbaeomaaaR •laetfWlaaMffBV 
toe If It k I n a ai ted in an elaetrk rinait^ 


it operates to break off the electric current 
aa lung as it Is in darknaaa. but avail a 
fnint gleam of light ctnaaa the onmoit to go 
on again. 

The apparatus ta quite rimpku It eowdete 
of a smalt but higUy aoniltlve sekolnm 
cell, in u little box, obemt alx Inchea equare. 
The cull ia Inserted in on olectrie dreult It 
Is connected np with a apselal InteraieAary 
npparatns, known m the "eaU,** and to aii* 
other apparatus which la uaually spokea of 
In varhms meehaiihnna oa the May" TW 
coll opomtea with the flow of tha current 
and otorta the contact with the bdl whkdi 
glvee tha alarm. TTihi bull etitotoet may be 
IfiatoUml in tha room of a watefamaa , or aev 
oral alartna may be Inatalled in various parte 
of the houae no that tha alarm may be given 
in more than one place. The electric rMk- 
tunoe of the eelenlum cell in the dark op- 
erates to cut off the flow of the eleotric cur- 
rent throudi the conductor ao that tiie alarm 
apparatus ia put out of circuit until a streak 
of Ught falla on it 

Thia hringa up tha question wbetbar or- 
dinary daylight will not operate to give the 
alarm Of eouree, epedal care la takea to 
prevent thla. Bo long oa the room k lighted 
by daylight or artlfidol light, the aekatam 
cell U made Hght-tigfat by meana of a flap. 
When the mom la vacated and k left dark, 
the deetrlo eye agahi la Inaartod into the 
electric current and tho flap over the oe- 
laalum cell k Hfted. TTien, beeanoe the room 
k dark, the appamtua k put out of dreult 
The device k aieo oparatlva In a room which 
k not in abodnto darknam. tor tha anooepti- 
bUity to Ught of adenlum can be tegalatod. 
For exaiapto, if Ught from a street lamp toUa 
in a room, tiie eketrk ayt can be adjtieCed 
to that Ught 00 that the eleetrle eurrent k 
dint oflL If adiMtional Ught k brought into 
the room, the dim Ught already timrs k 
stnmgthcned and the ap^uratna k put In op- 
eration. Ekperimenta have shown t|Mt avan 
the faintest of Nghta wtU eparate to give 
(he alarm. For thk roaaon, m dao til c ey* 
may be a protoetloo agalnat fire aa wdl oa 
bunriary 

The box inrtodng tho sdenltam cdl k 80 
smaU that It may be hiddan in m kmidtod 




on a dock, babiad a mirror, ptoeed 
tatioody on « pik of pnpora In r . 
wherever the taiaglnatiaa of the atodaklaR 
may d k ta to . It may be providag with otbor 
g mtort ve devkw which wiU operate at the 


tim beU 
nwre may ha apoi 
tor agtoa. There may follow a puttlfig oa 
df an flghta Seen aftor the ingtaBittaty 
ImpwtoBMRta MV ba added to the eketrie 

toanMi to dkiMs it 

SiWDfft to txMmf tor duTtef aet 
eatilag tha eoMdwe tfn a wtBatoe tikdInMip, 




Has twenty-three trucks 
on Caterpillars 

The picture above shows two big MacE)onald front wheel drive 
tnu^ owned and operated by the Emmons Draying and Safe 
Moving Co of San Francisco This Arm has mne of these trucks 
and fourteen Federals runmng on Caterpillars and is equipping the 
baluice of its fleet as fost as the old bres wear out 

The picture tells something of the kind of loads these bres 
have to haul and the service they are giving can be judged from a 
letter we recently received from Mr W P McLeod, Vice-President 
and General Manager of this concern 

* For your informabon our Truck No 75 one of our larg 
est Tractors has completed fifteen months of service on 
Kelly Caterpillar Tires 

"The rear bres are good for another year and we have 
just iwlaeed the front bres You understand that these 
new Tractors drive from the front hence the extra wear 
on the front bres 

"We can highly recommend these Caterpillar Tires to 
anyone needing good equipment and are perfectly sabs 
fied with the service they render us 


Wborsiver trsmbon, power and brute atnlity to stand up under 
nddng pumshntent are requued, Caterpillar Tires have no com- 
p fbj i ora * They will take a truck anywhm the engines can pull it 
Hi heaivy a load as the truck can carry— and do it at about half 
the cost of any other type of bre 
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A HE you jgok^i Will you be one 
^ of 1^ t}|iM»aiK|jt who wilt joHi m 
the gigantM woiM «ke)}nitioa ol' Hrm 
nl s 100th yeer m « republn,’ 

Every pert ol the world will be rep 
resented there b renoe Great Britain 
Italy Belgium and our oun United 
States ihcy mil all ba\e exhibits 
there and will join In the studi of the 
last deveiopmg business i^portunttics 
of South America 

(f you are going write now and let 
your (lovenmient tell xnt of ita swilR 
new ships which have Imaadit Sbpdi 
America A to ? <Hys nearer ^ These naw 
(dnpa-^-tl t)09 ton ml4wMi|He*^psn9td 
1^ the U S GovemmMh apU fierp 


New VorhfodNghHy' Jlwde JssMtan 


ip now only 11 days mn> New YoA 
Mcsdevrfeo md Ihienot Airee are but 
a few days hsyond Snulli ABMiNfs 
wlieasure chest tJl pleasute and busiiMfei 
opportunities is broilgfai shdoeft to yopr 
doM ^ 

These aptcndid new Alps are oper 
ated for the U S Ckiirenuigsii by ^ 
Mimson 9tcBii|ilH|Pldiffei snA 
of sueecssihdvlsa^ip expemewM 
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